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EXECUTIVE SUMMARY

Intelligent Transportation System (ITS) policy initiative includes operations associated

with passenger and freight movement by commercial vehicles and the activities necessary
to regulate these operations. The national ITS/CV O goals are accomplished within a framework
defined by four functional areas: safety assurance, administrative or deskside processes, roadside
electronic clearance, and carrier operating systems. These four functiona areas are re-grouped
into three mgjor CVISN elements. administrative processes (includes carrier systems), electronic
roadside screening, and safety information exchange. Data architecture that facilitates linkage of
motor carrier-related databases forms the basis for commercial vehicle information systems and
networks (CVISN) deployment. Currently, most state agencies involved with commercial
vehicle operations in South Dakota are unable to share commercial vehicle (CV) related
information, and some agencies collect the same data from motor carriers.

The scope of the Commercial Vehicle Operations (CVO) component of the national

The primary objective of this project is to develop data and process models to describe and
document the current business areas and processes for agencies involved with the regulation of
motor carriers operating in South Dakota. This project also assesses the deficiencies of existing
relevant carrier credentialing and safety performance databases, data sharing, and transfer
mechanisms and limitations, and identifies opportunities for improving effectiveness and
efficiency in these linkages for the purposes of CVISN deployment.

The outputs of the research effort will be presented in aformat that fits within the CVISN
templates for state system design. This project is intended to provide a high level functional
design that depicts the data flows and data entity relationships. The data architecture
documentation will form the basis for a detailed design. The project is not intended to develop a
detailed design of the architecture that prescribes how systems will be linked in the state. The
detailed design will be developed as new systems are installed.

RESEARCH APPROACH

The technical approach in documenting the data architecture for ITS/CVO in South Dakota is
divided into eight interdependent tasks. The tasks are discussed below.

Review and finalize project scope and work plan — This task offered the opportunity to confirm
the identity and contact information for individuals from different state agencies. This task
ensured a common understanding among the study team and the South Dakota Department of
Transportation (SDDOT) Technical Panel of the objective, tasks, issues, schedules, and
deliverables related to this project. The work plan was reviewed and finalized.

Review literature and establish an information engineering methodology — The study team

reviewed literature pertinent to ITS/CVO and state and national database architectures. The
review included national, regional and South Dakota-specific ITS/CVO initiatives, in particular,
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the data and process architecture specifications. The review resulted in an annotated
bibliography of relevant literature.

The information engineering framework was developed for documenting the ITS/CVO data
architecture. In order to maintain consistency with South Dakota’ s Bureau of Information and
Telecommunications (BIT) newly approved information engineering standards, ERwin and
BPwin software were used in documenting South Dakota s motor carrier regulatory agencies
information.

Collect data - Detailed information on CV O data and processes were collected through on-site
in-person interviews. A survey guide approved by the Technical Panel was used.

The technical Panel reviewed the information gathered from the interviews to confirm accuracy
and compl eteness of the data.

Develop process and data models - A process model was developed that defines the CVO
processes and linkages among all functional areas and databases. The process model describes
key processes of each business areain terms of what is done. A data model was developed that
consists of an entity relationship diagram (ERD) of the entities’ information classes, definitions,
and relationships. The ERD will be the basis for the more detailed logical database design.

Develop a process-to-organization and process-entity matrices - A process-to-organization
matrix was devel oped that maps CV O processes and sub-processes to the organizations that
perform CVO process. A process-entity interaction matrix was developed that can be used for
scoping and sequencing application designs and implementation of projects. The matrix maps
key processes of each business area to the subject areas.

Conduct current systems assessment - This task assessed the current systems, including
hardware, software, and databases, and identified opportunities for improvements. The task also
assessed the compatibility of software and hardware of different agencies involved in sharing
and transferring CV O-related data.

Document the information using CVISN templates - CVISN templates were used to document the
information gathered in the previous tasks to ensure compatibility with national CVISN
architecture.

Prepare a final report and executive summary - The research findings are presented in a
comprehensive document with a stand-alone executive summary.

DATA ARCHITECTURE

A major problem with current CV O information systems is the difficulty of data exchange. One
step in resolving the data exchange problem isto identify the entities within CVO and to develop
an entity-relationship diagram to depict the relationships among these entities. The data
architecture consists of a definition of data entities, attributes, and relationships and provides a
framework for resolving the data exchange problem.
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Another step is to determine the processes and devel op data flow diagrams to show:

Where data is used and stored
The interfaces between processes
The equipment package's interfaces with external equipment package(s).

A logical data architecture provides a description of what the CVO enterprise does and the
information it uses. The logical architecture contains two primary elements: the process
architecture and the data architecture, which are simply analytical tools for understanding
requirements and operations in detail. A model-based approach was used that involved
developing process and data models and interaction matrices that map business area processes to
data entities and organizations. The information engineering framework used is a high-level
architecture that focuses on the “ballpark” view and owner’s view in describing both data and
processes. Thisincludes development of entity relationship diagrams and functional flows
diagrams. The process model is developed to contain high- and mid-level modeling elements.

Process M odel

The process model describes key processes of each business area in terms of what is done. The
process model does not represent who performs the process or how it is performed or how often
the process is performed. The process is developed as alogical model that provides a
technology-independent description, and serves as atool to analyze CVO activities to determine
the scope of the problem and to identify the types of information flows that would be required to
support identified interfaces.

The process model is organized around primary process areas in CVO where a hierarchy of
processes and sub-processes within each area are defined. The process model consists of process
definitions and two graphical representations of business processes. The two graphical
representations are: (a) node diagrams or hierarchical decomposition diagrams of processes from
high-level to detailed, and (b) data flow diagrams (DFD) showing details of the information flow
for each process and sub-process.

Data Mode€

The data model consists of entity relationship diagrams (ERDs) of the entities' information
classes, definitions, and relationships. These ERDs form the basis for the more detailed logical
database design. The ERDs show the major data elements of each agency’ s database and the
attributes associated with each data element. The ERDs developed for key data entities
fundamental to CVO and common to multiple agencies in South Dakota include the following:

Account entity
Audit entity
Carrier entity
Driver entity
Insurance entity

grODNE
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6. International Registration Plan (IRP) filing
7. Roadside ingpection entity

8. Tax return entity

9. Trip entity

10. Vehicle entity.

| nteraction Matrices

Interaction matrices are devel oped to help identify linkages among agenciesin terms of CVO.
These matrices show the linkage between data and processes and identify the level of data usage
and sharing as well as missing links in data exchange among agencies.

Process-To-Organization and Organization-to-Organization Matrices

A process-to-organization matrix is developed to show linkages among agencies in terms of
CVO functions. The process-to-organization matrix maps the processes to the state agencies that
perform the processes. The following abbreviations are used to describe each organization’s role
in each process and sub-process:

PE — Performs this process or sub-process

PO — Sets the policy on how this process or sub-processis performed

SU — Supports the process or sub-process or supports those who perform them
BO — Both sets policy and performs process or sub-process.

For example, the policies for International Fuel Tax Agreement (IFTA) registration are set or
regulated by the Department of Revenue (DOR) and the registration process is performed by the
DOR. This processis supported by the Highway Patrol (HP) through motor carrier enforcement,
supported by BIT through information and data processing, and supported by State Treasury
through financial transactions and remittals.

In addition, an agency interaction matrix is constructed that shows agencies that interact directly
(D) or indirectly (I) with other state agencies in performing their CVO functions. These two
matrices clearly show which agencies interact in performing CV O functions, and which agencies
need to interact in order to have an integrated system. For example, the matrices show that the
Public Utility Commission (PUC) does not interact with other regulating agencies. For purposes
of CVISN deployment, all state regulatory processes (administrative and roadside) should be
integrated and interfaced effectively in the sharing and exchange of datarelated to carriers,
vehicles, and drivers.

Process-Entity I nteraction Matrix

A process-entity interaction (CRUD) matrix is developed that provides the information necessary
to define the size and scope of a business area and to determine the sequence of implementing
projects designed to address limitations of data sharing and exchange among organizations.
Typically, abusiness area will create much of the datait requires and provide/receive data
to/from other business areas. The amount of data sharing is a major consideration that determines
the size and scope of the businessarea. A CRUD matrix is developed that maps the business
area processes to the subject areas. The subject area represents a grouping of information used in
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the performance of business area processes. The CRUD matrix shows data dependencies
between the processes and subject areas (data). The CRUD matrix clearly shows which areas
operate independently of other agencies or organizations and which agencies do interact with
other agenciesin performing their CVO functions. The matrix provides a meansto easily
identify the missing links in developing an integrated system. The matrix shows the level of data
sharing and usage among CV O business areas in South Dakota. The following abbreviations are
used in the CRUD matrix:

C — Created i.e., data points can be created by the process

R —Retrieved i.e., datais accessed or retrieved in performing the process
U — Updated i.e., data can be updated during the process

D — Deleted i.e., data can be deleted during the process.

SYSTEMSASSESSMENT

The assessment of the current systems included identifying the hardware, software, mainframe
and PC-based applications, external systems as well as linkages, and communication
mechanisms that support CV O processes. The study team determined the adequacy of current
systems to support CV O processes and identified any potential problems relating to CVISN
systems deployment identified. These problems are expected to guide the improvement of the
systems and also help identify and prioritize suitable CVISN e ements to be deployed in South
Dakota.

It was noted that the current systems are generally adequate for performing CV O processes under
the present conditions. Although there may be no problems with the current systemsin
supporting the various processes, the current systems may not have the functionality to support
CVISN technology. Data exchange and transfer facilities anong agencies are lacking. For some
business areas and processes, a number of potential problems are identified in terms of CVISN
deployment. For example, problems of interfacing, integrating, and data-sharing facilities
among agencies involved with credentialing processes are identified. Roadside operations
currently rely on the State Radio to access credential’ s information on carriers, vehicles, and
drivers, although poor radio reception in certain areas of the State makes it ineffective.

Currently, PUC isthe only business area that relies solely on PC-based applications for
processing and issuing Single State Registration System (SSRYS), interstate exempt and single-
trip permits. In addition, PUC is not part of South Dakota' s Wide Area Network (WAN). Itis
therefore recommended that afirst step in interfacing or integrating credentialing legacy systems
isto include PUC as part of the WAN. Secondly, a number of agencies are currently upgrading
their computer systems and software to be Y 2K compliant. It istherefore important to conduct
this upgrade consistently in all agencies to ensure compatibility.

The study team identified the following problemsin CVISN deployment:

Many of the current operations are manual and oriented towards paper, which creates
processing problems such as data error, handling and storage.
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Lack of connectivity among state agencies restricts integration which indicates potential
replication of data and duplication of data collection efforts.

Lack of connectivity to provide real-time access to data on vehicle registration and
drivers for roadside enforcement operations.

Limited electronic fund transfer (EFT) between carriers and state agencies and other
jurisdictions.

Non-uniformity in the databases and software used for different CVO functions by state
agencies, raising issues of compatibility and interoperability.

Applications do not include downloading/uploading functionality between mainframe
and PC systems.

Lack of network facilities for mobile sites in commercial driver licensing process.

Some PC-based systems are stand alone, designed for very specific business
functionality.

Lack of systematic and consistent approach in maintaining readily accessible historical
data for future use in electronic format.

No automated links to state accounting systems.

CVISN COMPATIBILITY

CVISN architecture top-level design templates and equipment packages are used as templates to
summarize the data gathered in the study. The purpose is to gauge current systems
compatibility and to help identify areas of focus in developing and deploying CVISN systems.
The following conclusions can be drawn:

Top-level design templates — These templates reflect the major functions that support CVO in
South Dakota and illustrate which functions currently exchange information. They also serve as
starting points in developing operational scenarios and system interfaces.

Credentials and Taxes Administration supporting the processing, update, and issuance of CVO
credentials, supporting the collection, processing, and review of CVO fees and taxes. All
processes under this functional area are currently performed in South Dakota except those that
are electronic. This applies to each credentia processed and issued for CVO in South Dakota
(eg., IRP, IFTA, SSRS, CDL, oversize/overweight [OS/OW] permits). Thereis no connectivity
or interface for online access between roadside support functional area and the agencies.

Commercial Vehicle Safety Administration, supporting the collection and review of CV safety
data. Apart from compliance reviews, none of the activities under safety administration are
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currently carried out in South Dakota. Analysis of safety datais performed using national safety
databases and programs such as Motor Carrier Management Information System (MCMIS) and
Safety Status (SAFESTAT). Thereis no on-line connectivity between the credentials and taxes
administration functional area and the management of safety data functional area.

Commercial Vehicle Information Exchange, facilitating the exchange of snapshots and profiles
containing safety and credentials information for drivers, carriers, and vehicles. This
functionality is not currently available in South Dakota.

Roadside Electronic Screening, supporting the screening and electronic clearance of vehicles.
South Dakota does not have the facilities for roadside electronic screening.

Roadside Safety Inspection, supporting automated safety inspections. The Inspection Selection
Subsystem (ISS) algorithm is used for screening vehicles for inspection. Electronic processes

that are currently performed include the use of ASPEN and ISS. Other processes are currently
not performed in South Dakota.

Roadside Weigh-In-Motion (WIM), weighs commercia vehicles at mainline speeds. WIM
installations are currently not used in roadside operations in South Dakota.

Citation and Accident Electronic Recording, supporting the recording of information related to
citations or accidents. In South Dakota, accident record and citation processing are not currently
electronic.

RECOMMENDATIONS
The following recommendations focus on CVISN deployment in South Dakota:

Link CVO agencies and databases to facilitate data exchange among credentialing
processes. Integrate or interface all business areas that process and issue motor carrier
credentials to allow access to credentialing databases. Within the DOR, this will include
interfacing IRP with IFTA. The databases of Department of Revenue (DOR), DCR,
PUC, and DOT need to interface with each other. This effort will be part of the overall
CVISN deployment in South Dakota.

Currently, PUC is the only business area that relies solely on PC-based applications for
processing and issuing SSRS, interstate exempt, and single trip permits. In addition,
PUC is not part of South Dakota' s WAN. It istherefore recommended that afirst step in
interfacing or integrating credentialing legacy systemsis to have PUC as part of the
WAN. Secondly, a number of agencies are currently upgrading their computer systems
and software for Y2K compliance. It istherefore important to carry this upgrade
consistently in all agencies to ensure compatibility.

Ensure compatibility and interoperability of credentialing systems. Hardware, operating
platforms and software used by various state agencies should be compatible and
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interoperable in order to facilitate interfacing and integration. Thisisrequired to
facilitate data exchange among state agencies and with other jurisdictions. As various
state agencies upgrade their individual systems, compatibility and interoperability should
be the guiding principlesin the choice of systems.

Interface roadside operations and credentialing processes in order to facilitate safety
information exchange and enhance efficiency and effectiveness in roadside operations.
This interface would allow enforcement officers easy accessto carrier, vehicle, and driver
credentials information. Currently, enforcement officers obtain such information through
the State Radio. Poor radio reception in certain areas of the State also makes data access
inefficient. Improvements in data exchange for roadside operations should be given
immediate attention. Current research on automated routing and permitting should be
coordinated with other roadside inspection needs.

Undertake a detailed assessment of the identified CVISN-related problems and
compatibility issues. The problems identified in this study need further evaluation in
terms of improvement, re-engineering, costs, and resources, as well as short- and long-
term effects. This assessment will determine the magnitude of each problem and how it
impacts the deployment of CVISN systems. The results of this assessment are expected
to influence the selection and prioritization of potential CVISN elements. For example, it
will be necessary to explore the communication linkage problem between roadside and
administrative processes to identify potential alternative solutions.

Evaluate the dternative CVISN element options based on experiences of the pilot states.
This study reviewed the various CVISN elements being deployed in the 10 pilot states for
all functional areas (administrative processes, safety information exchange, and roadside
screening). The suitability of any given element should be evaluated in terms of local
regulatory environment, current levels of ITS/CVO-related technology deployment and
projects, weather, truck traffic conditions, enforcement practices, data access and
exchange practices. This evaluation also must consider compatibility with national and
regiona ITS/CVO initiatives.

Initiate a detailed data architecture that is CVISN compatible. This study is a high-level
architecture that documents the current state of affairsin terms of CV O business areas,
processes, databases, linkages, data-process interactions, organization-process
interactions, and the systems used by each agency and for each process. This study also
identifies the system’ s deficiencies in terms of CVISN deployment. The detailed
architecture will prescribe how the systems will be linked. The detailed architecture will
evolve as new systems are deployed and installed.

Use the deficiencies identified in the CVISN equipment package templates to guide the
selection and development of CVISN elements. These templates clearly show linkages
and processes that are currently not performed or supported by current systems in South
Dakota.
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1.0 INTRODUCTION

1.1 PROBLEM STATEMENT

for commercial vehicle information systems and networks (CVISN) deployment.

CVISN is not a new information system, but rather away for existing systems to
exchange information through the use of standards and the U.S. commercially available
communications infrastructure. Currently, most state agencies involved with commercial vehicle
operations (CVO) in South Dakota are unable to share commercial vehicle (CV) related
information in a seamless and efficient manner and some agencies collect the same data from
motor carriers. This project documents the CV O processes and data flows in South Dakota and
develops a plan for linking the various CV O regulatory databases. In developing the plan, this
project assesses the deficiencies of existing relevant carrier-credentialing and saf ety-performance
databases, data sharing, and transfer mechanisms and limitations, and identifies opportunities for
improving effectiveness and efficiency of these linkages for the purposes of CVISN deployment.
This project develops a functiona design that depicts the flow of relevant datafor CVISN
deployment in the State of South Dakota, which is compatible with the national CVISN
architecture. This project is directed at achieving some long-term intelligent transportation
system (ITS)/CVO goals of South Dakota including improving safety and efficiency of CVO in
South Dakota, increasing efficiency and effectiveness of state CV O regulatory processes, and
providing better service to industry.

D ata architecture that facilitates linkage of motor carrier-related databases forms the basis

The scope of the CVO component of the national ITS policy initiative includes operations
associated with passenger and freight movement by commercia vehicles and the activities
necessary to regulate these operations. The national ITS/CVO goas are accomplished within a
framework defined by four functional areas: safety assurance, administrative or deskside
processes, roadside electronic clearance, and carrier operating systems. These four functional
areas are re-grouped into three mgjor CVISN elements. administrative processes (includes
carrier systems), electronic roadside screening, and safety information exchange.

South Dakota participated in four major ITS projectsin the last few years. First, the Dakotas
ITSYCVO Institutional Issues Study was completed in 1996. The study documented barriers to
implementing ITS/CVO technology. Second, the Advanced Traveler Information System, also a
joint North Dakota and South Dakota project, is atest to provide road and weather information to
travelers; weather is communicated to travelers by cellular phone on selected routes in the two
states, electronic mail, and Internet. Third, South Dakota was one of the seven states that
participated in the Midwest Electronic One-Stop Shopping Operational Test. The test was
developed to give motor carriers the capability of obtaining credentials from multiple states
through electronic application to their base state. This capability was not tested in South Dakota.
Fourth, South Dakotais participating in the ITSYCVO Mainstreaming effort. South Dakotais a
member of the Midwest Mainstreaming Consortium. Along with Missouri, Nebraska, and
Kansas, South Dakota contributes to the development of a Midwest regiona coordination plan
for multistate ITS/CVO projects.



As part of the mainstreaming efforts, South Dakota developed an ITS/CVO business plan for
CVISN systems implementation. A major requirement of South Dakota's ITS/CVO Business
Plan isthat it targets and coordinates the state’ s investments in ITS technology in order to
conserve resources and provide benefits to state agencies and the motor carrier industry. The
plan identified the need for a CV O database architecture for linking the various regulatory
databases. Such linkage will reduce the need for carriers to provide the same information to
multiple agencies. Connectivity among administrative processes and with roadside operations
will facilitate data exchange and improve efficiency and cost-effectiveness in state regulatory
processes. Currently, most state agencies involved with CV O in South Dakota are unable to
share CV-related information, and some agencies collect the same data from motor carriers.
CVISN is designed to address this basic problem of facilitating the ability of state agenciesto
share CVO-related data among agencies in the same state and with other states. Thisisacritical
requirement to deploy systems that can achieve the goals of the functional areas of the CVISN
initiative. CVISN is expected to enable state agencies, motor carriers, and other parties engaged
in CVO safety and regulation to exchange information and conduct business transactions
electronically.

1.2 STUDY OBJECTIVES

The primary objective of this project is to develop data and process models to describe and
document the current business areas and processes for agencies involved with the regulation of
motor carriers operating in South Dakota. This project is intended to assess the nature and
structure of existing state agency databases and the nature and mode of data sharing and transfer,
and to develop data and process models that will facilitate CVISN deployment.

This project is intended to provide a high-level functiona design that depicts the data flows and
data entity relationships. The data architecture documentation will form the basis for a detailed
database and information system architecture design. The output will be a database architecture
for linking the various CV O regulatory databases in the State of South Dakota that is consistent
with the CVISN architecture. The project is not intended to develop a detailed design of the
architecture that prescribes how systems will be linked in the state. The detailed design will be
developed as new systems are installed.



2.0 RESEARCH PLAN

his section describes the technical approach in used documenting the data architecture for
ITSCVO in South Dakota. The tasks are discussed below.

Task 1. Review and finalize project scope and work plan

The purposes of this task were to meet with the technical panel to review and finalize the work
plan for conducting the research and aso to identify potential key persons and confirm business
areas in state and other agencies that are involved with CV O within South Dakota.

Immediately following the contract award, the project team held a kick-off meeting with the
South Dakota Department of Transportation (SDDOT) project technical panel for the project.
This forum also offered the opportunity to confirm the identity and contact information for
individuals from different state agencies. This task ensured a common understanding among the
study team and the SDDOT technical panel of the objective, tasks, issues, schedules, and
deliverables related to this project. The work plan was reviewed and finalized.

Task 2. Review literature and establish an infor mation engineering methodology

The purpose of this task was to review and summarize literature pertinent to state and national
database architectures and establish an information engineering methodol ogy for documenting
South Dakota' s motor carrier regulatory agencies CVO-related processes, data entities, and their
interactions.

This task was fundamental to conducting each of the subsequent tasks of the research plan and in
meeting the objective of developing the data and process models. First, nationa ITS/CVO
initiatives, in particular the data and process architecture specifications were reviewed. Second,
past South Dakota ITS/CVO studies were reviewed, in particular the recently developed
ITS/ICVO business plan. Third, several South Dakota Web sites were reviewed, including those
of DOT and the Bureau of Telecommunications (BIT). Fourth, business plansand ITS/CVO
studies of other states in the Midwest Mainstreaming (South Dakota, Kansas, Nebraska, and
Missouri) as well as the Midwest CVO Mainstreaming coordination plan were reviewed to have
aregiona understanding of ITSCVO initiatives. Other state ITS/CVO business plans and
studies were reviewed, including North Dakota, lowa, Minnesota, and Montana. Finally, severa
database books and articles were reviewed to understand information engineering principles and
database structure, efficiency, and other related issues. The literature review is provided in
Section 3, and a complete list of literature reviewed is provided in Section 9.

The information engineering methodology established and used in this study is discussed in
Section 4. The South Dakota s BIT has approved ERwin and BPwin to be the standard data and
business process modeling tools. Therefore in order to maintain consistency, these software



packages were used in documenting CV O-related process and data models of South Dakota's
motor carrier regulatory agencies.

Task 3. Collect data

The purpose of this task was to collect detailed information in order to document CV O processes
in South Dakota and devel op data and process models.

Having identified the key business areas and the contact personsin Task 1, this task focused on
collecting data through on-site in-person interviews. A survey guide was first developed and
reviewed by the technical team. The study team designed the survey instrument to obtain
sufficient information on the functional and technical data requirements of each state agency
involved in the regulation of motor carrier operations. In addition, the survey captured
information required to assess current systems. The interview guide addressed a number of
important elements, including the following:

Business functions, information inputs/outputs, and personnel responsibilities
Definition of the roles and responsibilities of each agency in CVO
Description of processes in each business area

Types of data collected, methods of data collection, handling, and storage
Data requirements and standards

Database approaches used

Current level of integration among various databases and systems

Ease of use of current databases and systems

Current system degree of functionality and improvement needs

Technical environment, constraints, and available equipment and needs
Current automated and manual system and associated deficiencies
Opportunities for deployment of higher technologies.

Next, using the survey guide, individual interviews were conducted with the selected key contact
persons. The data collection effort was combined with the kick-off meeting (Task 1). Inthis
regard, a draft survey guide was submitted to the technical panel for review following the award
of the contract and ahead of the meeting. The final interview guide was revised based on the
comments and suggestions from the technical panel.

On March 24-25, 1999, the project team met with the staff from different state agencies and
business areas for interviews and gathered data. The information gathered from the interviews
was then summarized and presented to the key contacts for review and confirmation of accuracy
and compl eteness of the data gathered and the study team’ s understanding of the functionality of
the databases in each motor carrier regulatory agency. A subsequent group meeting was held on
June 11, 1999 to discuss the data summaries that included draft data and process models and
interaction matrices. Datafor Task 8 on deficiencies, incompatibilities, and potential courses of
action for improvement were also discussed at both meetings.



Task 4. Develop process model

The purpose of this task was to develop a process model that consists of process definitions as
well as two different graphical representations of business processes.

In devel oping the process model a series of analyses was conducted with the information
gathered in the data collection task of the project (Task 3). These included:

Defining the roles and relationships among all affected state agenciesin CV O regulatory
and enforcement processes

| dentifying processes and sub-processes of each CVO functional areas (e.g., credentialing
and tax administration, roadside operations, safety assurance)

Determining input and output data elements for each process

Determining existing data sharing linkages and flow of information among state agencies
and mechanisms for sharing and transferring data.

Based on the above analyses, a prototype process model was developed that defines the CVO
processes and linkages among all functional areas and databases. The process model describes
key processes of each business areain terms of what is done. The process model is organized
around primary process areas in CVO where a hierarchy of processes and sub-processes within
each areais defined. The process model is presented by two graphical representations of each
business area process. (a) node diagram or hierarchical decomposition diagrams of processes
from ahigh-level to more detailed ones, and (b) data flow diagrams (DFD) showing details of
the information flow for each process and sub-process. These diagrams are developed using
BPwin software to be consistent with South Dakota’ s information engineering standards. The
graphical representations are presented in Appendix A, and the process model is discussed in
Section 5.2.

Task 5. Develop data model

The purpose of this task was to develop a data model that consists of an entity relationship
diagram (ERD) of the entities' information classes, definitions, and relationships. The ERD will
be the basis for the more detailed logical database design.

In this task, a data model was developed that will form the basis for a detailed logical database
design. Based on information gathered in Task 3, the different types of relevant data for
credentialing and enforcement processes were reviewed in terms of structure of the databases
maintained by the various state agencies. The data model establishes entity relationships
between different entities of information classes and definitions. Entity relationship diagrams
(ERD) are developed for the key data entities. These ERDs show the data elements and the
attributes for each element and relationships. The ERD were developed using ERwin software to
be consistent with South Dakota’ s information engineering standards. Entity relationship



diagrams (ERD) are used to link major entities to major CV O information users. The key data
entities that are fundamental to CVO and for which ERD were developed are account, audit,
carrier, driver, insurance, IRP filing, roadside inspection, tax return, user and vehicle entities.
The data model establishes data entities, needs, and requirements for use by all magjor CVO
information users.

The ERD are presented in Appendix B and the data model is discussed in Section 5.3.

Task 6. Develop a process-to-organization matrix

The purpose of this task was to develop a process-to-organization matrix that maps CVO
processes and sub-processes to the organizations that perform CV O process.

A process-to-organization matrix was devel oped based on information gathered and process and
datamodels. Commercia vehicle operations involve several processes such as credential and tax
administration, roadside operations, safety assurances, vehicle operation, and traffic management
and control. Each of these processes involves severa sub-processes. The process-to-
organization matrix maps the processes to the organizational units that perform the process. This
matrix reflects South Dakota s circumstances and indicates the uniqueness of the responsibilities
for common CV O processes.

In addition, an agency interaction matrix is constructed that shows agencies that interact directly
or indirectly with other state agenciesin performing their CVO functions. These matrices are
discussed in Section 5.4.

Task 7. Develop a process-entity interaction matrix

The purpose of this task was to develop a process-entity interaction matrix that can be used for
scoping and sequencing application designs and implementation of projects.

A first step in developing the process-entity matrix was to define the subject areas or data
associated with each business area. A process-entity matrix was then developed that maps key
processes of each business area to the subject areas. The subject area represents a grouping of
information that tends to be used in the performance of business processes. This matrix shows
data dependencies between the processes and subject areas (data). Thisis presented in the form
of data usage by a business processes matrix that identifies the data that are used by each
process. The matrix shows the level of data sharing and usage among CV O business areas in
South Dakota. The product of thistask is shown in Section 5.4.



Task 8. Conduct current systems assessment

The purpose of this task was to assess the current systems — including hardware, software, and
databases — and identify opportunities for improvements through interviews and working group
sessions with business experts and technical staff.

One of the key issues that this project addresses relates to compatibility of software and
hardware of different agencies involved in sharing and transferring CVO-related data. In this
task, existing hardware and software used by each state agency involved with CVO data was
assessed. The assessment effort focused on the type of software currently used, limitations,
hardware capabilities and limitations, plans for future upgrades and improvements, structure of
databases, and any existing linkages with other databases. Information for this assessment was
gathered through interviews and working group discussions as part of Task 3.

Current system characteristics are presented in the form of amatrix that maps the systems to the
processes in each CVO business area. The matrix shows the different types of hardware,
software, databases, and linkage mechanisms associated with each process. A table summarizing
the system characteristics, deficiencies and opportunities with ITS technologies is also presented.
In addition, the CVISN-related problems are identified in the table mapping processes to the
problems. This matrix and tables are shown and discussed in Section 6.

Task 9. Document the information using CVISN templates

The purpose of thistask was to use CVISN templates to document the information gathered in
the previous tasks to ensure compatibility with national CVISN architecture.

CVISN templates for data flow for the three main functional areas — credentials administration,
roadside screening, and safety enforcement exchange — were used to document South Dakota' s
CVO processes and dataflows. These templates are equipment packages of the national CVISN
architecture. The templates show connectivity between processes, data sources, and data entities.
The product of thistask is presented in Section 7.

Task 10. Prepareafinal report and executive summary

The purpose of this task was to present the research findings in a comprehensive document and
prepare a stand alone executive summary.

The final report documents the literature review, research methodology, current systems
assessment process model, findings, conclusions, and recommendations. In addition, problems
identified during the data collection phase of the project are also documented. The outputs of
this task include:

Draft Final Report — The draft final report was submitted to the technical panel for review and
comments. The following are considered major components of the draft final report:



Executive summary

Literature review

Research methodology

Research findings (including database architecture, data, and process models)
Documentation of current processes, hardware, and software used by South Dakota
Conclusions and recommendations.

Final Report and Executive Summary — The final report was prepared incorporating the
comments and revisions suggested by the technical review panel. The final report was submitted
to Office of Research of the DOT on September 15, 1999.

Task 11. Presentation to research review board

The purpose of this task was to communicate to the South Dakota DOT Research Review Board,
in presentation form, a summary of the Data Architecture of ITS/CVO in South Dakota.

The project study team prepared and delivered an executive presentation to the SDDOT’ s
Research Review Board at the conclusion of the project. The presentation covered all aspects of
the research effort and addressed specific questions identified by the Board. The presentation
was made on August 19, 1999.



3.0 LITERATURE REVIEW

3.1 CVISN AND NATIONAL ARCHITECTURE

undertaken an ITS/CVO program to promote the deployment of ITS/CVO technology that

would ensure electronic information sharing and exchange among states and state
agencies, federal agencies, carriers, shippers, and third-party service providers. The national
effort for development of Commercia Vehicle Information System (CVISN) began with the
development of a national architecture (JHUAPL, 1996a, 19983, and 1999a). Data model and
data architecture (JHUAPL, 1996b) were established, followed by process architecture,
eguipment package diagrams, and CVISN templates (JHUAPL, 1998a). An operational concept
document was established that defined the problems with current CV O processes and various
support systems and laid a roadmap of how and what should be improved in processes and the
systems that support it. Identifiers were established to allow data sharing and communication
among various databases and systems and recommendations in that regard were made (FHWA,
1995; JHUAPL, 1996b).

The Federal Highway Administration’s Office of Motor Carriers (FHWA/OMC) has

CVISN envisions that by the year 2005, the vast mgjority of CV O business transactions among
carriers, shippers, government agencies, and insurance companies would be conducted
electronicaly. Carriers would apply and pay for credentials electronically, including operating
authority, registration, and permits. They would also file and pay taxes electronically and deal
with a base state for all routine business transactions, including registration, permits, taxes, and
clearance. Credentials would be distributed electronically and no decals or paper permits would
be required for participating carriers. Information from one process (e.g., registrations) would be
available to other processes (e.g., fuel tax) in atimely manner. Thiswould avoid redundant data
entry, improve data accuracy, and provide data to support better decison making. It would also
permit cross checks such as denying registration to a carrier with a poor safety history.

The scope of the CVO component of the national ITS policy initiative includes operations
associated with passenger and freight movement by commercia vehicles and the activities
necessary to regulate these operations. The national ITS/CVO goas are accomplished within a
framework defined by four functional areas. safety assurance, administrative or desk-side
processes, roadside electronic clearance, and carrier operating systems. These four functional
areas are re-grouped into three mgjor CVISN elements. administrative processes (includes carrier
systems), electronic roadside screening, and safety information exchange.

Administrative processes include a combination of Carrier and State government systems.
These systems will automate the complete credential life-cycle process. All aspects of the
commercia vehicle credentialing process will be integrated to include electronic submittal of
applications, automated processing and cross-checking of applications, automated fee calculation
and invoice transmittal, electronic fee payment, and automated issuance and printing of
credentials. Credentials Administration will also encompass and integrate with initiatives that
electronically share data between States (also known as “Base State” agreements), including the
International Registration Plan (IRP) Clearinghouse and the International Fuel Tax Agreement



(IFTA) Clearinghouse. Credentials Administration will also encompass the electronic filing and
paying of commercial vehicle fuel taxes.

Roadside Screening includes the electronic screening of vehicles at fixed (e.g., weigh stations)
and mobile sites to confirm if the vehicles are safe, at proper weight, have appropriate
credentials, or have been placed out-of-service. The systems that make up the CVISN Roadside
Screening element are intended to perform screening so that safe, compliant trucks can proceed
on the highway without stopping while potentially unsafe or non-compliant trucks can be pulled
in for closer inspection and confirmation of proper operating credentials.

Safety Information Exchange includes the automated recording of vehicle inspection data, the
automatic issuance of citations if appropriate, and the exchange of safety data between agencies
within a State and between other States. Each of these CVISN elementsis described in more
detail in the following subsections.

The National ITS Architecture provides a common framework for planning, defining, and
integrating intelligent transportation systems. The architecture defines:

Functions (e.g., gather traffic information or request aroute) that are required for ITS
Physical entities or subsystems where these functions reside (e.g., the roadside or the
vehicle).

Information flows that connect these functions and physical subsystems together into an
integrated system.

Concepts of the National ITS Architecture include logical architecture, physical architecture, and
equipment packages. A logical architectureisatool that assists in organizing complex entities
and relationships. It focuses on the functional processes and information flows of a system.
Developing alogical architecture helps identify the system functions and information flows, and
guides development of functional requirements for new systems and improvements. A logical
architecture should be independent of institutions and technology, i.e., it should not define where
or by whom functions are performed in the system, nor should it identify how functions are to be
implemented. It defines the processes that perform ITS functions and the information or data
flows that are shared between these processes (JHUAPL, 1996a; 1998i).

The physical architecture forms a high-level structure around the processes and data flows in the
logical architecture. It defines the architecture flows that connect the various Subsystems and
Terminators into an integrated system. The subsystems generally provide arich set of
capabilities, more than would be implemented at any one place or time.

Equipment Packages are the building blocks of the physical architecture subsystems. Equipment
Packages group like processes of a particular subsystem together into an “implementable’
package. The grouping also takes into account the user services and the need to accommodate
various levels of functionality. The following are relevant subsystems and equipment packages
for CVO.
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The Commercial Vehicle Administration Center Subsystem will operate at one or more fixed
locations within aregion. This subsystem performs administrative functions supporting
credentials, tax, and safety regulations. The subsystem coordinates with other Commercial
Vehicle Administration Subsystems (in other states/regions) to support nationwide access to
credentials and safety information for administrative and enforcement functions.

The Commercial Vehicle Administration Center Subsystem consists of three equipment packages:
Credentials and Taxes Administration, supporting the processing, update, and issuance of
CVO credentias and collection, processing, and review of CVO fees and taxes
Commercia Vehicle Safety Administration, supporting the collection and review of CV
safety data
Commercia Vehicle Information Exchange, facilitating the exchange of snapshots and
profiles containing safety and credentials information for drivers, carriers, and vehicles

The Commercial Vehicle Check Roadside Subsystem supports automated carrier, vehicle, and
driver identification at mainline speeds for credential checking, supports roadside safety
inspections, and conducts weigh-in-motion. The subsystem enhances current capabilities by
supporting expedited brake inspections, the use of operator hand-held devices, on-board safety
data access, and rapid access to safety history information.

The Commercial Vehicle Check Roadside Subsystem consists of four equipment packages:
Roadside Electronic Screening, supporting the screening and electronic clearance of vehicles
Roadside Safety Inspections, supporting automated safety inspections
Roadside Weigh-In-Moation, which weighs commercia vehicles at mainline speeds.
Citation/Accident Electronic Recording, supporting the recording of information related to
citations or accidents.

These subsystems and equipment packages are discussed further in Section 3.8 under description
of CVISN Elements. The discussion highlights the experience of pilot and prototype statesin
developing such systems and equipment packages as part of the CVISN model deployment
initiative.

3.2 ITSYCVO AND RELATED STUDIESIN OTHER STATESAND
REGIONS

Several truck-related research studies have been carried out that provide an insight into the
rationale for ITS-CVO implementation. A recent study on hours-of service compliance (Smadi,
1997) identified various issues related to program management, roadside enforcement,
compliance reviews, training, data analysis, technology, and industry outreach. The study
concluded that technology is playing a growing role in enabling State and Federal Motor Carrier
Safety Assistance Program (MCSAP) agencies to accomplish their missions effectively and
efficiently. Selection of drivers and vehicles for inspection is carried out in many states using
Inspection Selection System (1SS), radar, radar detectors, CB radio, and other available
information such as inspection station clearance forms. Maps, road atlases, distance tables, Log
Checker, and computer software (PC Miler, Automap, Trip Maker) are used to estimate and
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verify mileage and travel times. Information is gathered using telephones, cellular phones, fax
machines, and computer systems. The inspection records are made using ASPEN software.
Motor Carrier Regulatory Information System (MCREGIS), a reference software for motor
carrier regulations, is used for compliance reviews.

Severa states contiguous to South Dakota or involved with South Dakota in regional
mainstreaming activities have developed business plans. North Dakota is the only one with no
ITSYCVO business plan. Minnesota is among the first eight pilot states for CVISN deployment
and has developed a business plan (Cambridge Systematics, Inc, 1995) as well as a project plan
(Cambridge Systematics, Inc., 1997, MnDOT, 1997). Other statesin the Midwest region have
also developed ITS/ICVO business plans, including South Dakota (Erickson and Markert, 1998),
Kansas (KDOT, 1998), Wyoming (Castle Rock Consultants, 1997), Montana (MDT, 1998),
Missouri (MoDOT, 1998), and Nebraska (NDMV, 1998). Several regional mainstreaming
efforts are underway such as Western Mainstreaming (NTI1 & SAIC, 1998; and Western
Mainstreaming, 1999), Great Lakes and Southeastern mainstreaming (CV Oz, 1998), and
Midwest Mainstreaming (CTRE, 1998). South Dakotais part of Midwest Mainstreaming effort
along with Kansas, Missouri, and Nebraska.

Midwest mainstreaming has provided South Dakota the opportunity to gain an insight into
regional perspective and the coordination and interoperability issues related to the midwest
region. Currently, motor carrier regulation and credentialing responsibilities are shared by
several agencies within each of the Midwest Mainstreaming member states and the extent of the
interagency cooperation varies from state to state.

Some states have undergone considerable process changes and innovation. For example,
Montana has brought all the CV O regulatory and safety business functions under the auspices of
DOT, which fosters better coordination. Minnesota also reengineered by putting all the CVO
functions under the responsibilities of two agencies and housed both of them in the same
building. These business process changes have helped carriers considerably because they have
to go to one place for applying and getting credentials. Highway Patrol is responsible for
roadside operationsin al the states aforementioned. Such process changes can have
considerable impact on database architecture to be developed. Also, if such changes have to take
place, it should precede the development of complete data architecture.

Missouri has embarked on projects that will link interstate weigh stations using desktops PCs to
SAFETYNET, the portable units that could use ASPEN software and MCREGI S, ISS on the
Missouri State Patrol’ s laptop inspection computers. Kansas has initiated work on Motor Carrier
Status Screen and a Motor Carrier Central Permit system, The Kansas Statewide
Telecommunications Roads Access (ASTRA), and the laptop based I SS system to be used by the
highway patrol. Nebraskaisinvolved with SAFETYNET system, that will be applied in a frame
relay network and is also installing ASPEN and ISS.

South Dakota participated in a number of regional and nationa projects including Performance
and Registration Information Systems Management (PRISM), Road Weather Information
System (RWIS), effective linkage to SAFETY NET, installation of ASPEN, and use of
MCREGIS. MCREGIS s adistributed database, which contains updated descriptions of federal
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regulations that pertain to the motor carrier industry. All these projects have database, data
sharing, and data communication considerations and different states can learn from each other
and may even design a uniform system for these projects and other future projects. Automated
oversize/overweight permitting will ssmplify the process of compliance for motor carriers and
enhance the states’ ability to track oversize/overweight operations. Electronic screening
applications allow weight enforcement officers to check a significantly greater percentage of
commercial vehiclesfor compliance. However, design of such a system should take into account
the various data sources and linkages.

Some of the coordinating efforts being proposed are coordinating weigh station and inspection
activities, group purchase of ITS/CVO equipment, and/or multi-state deployment initiatives. The
member states agree, in principle, to electronically exchange enforcement data in support of
electronic screening, out of service verification, and other enforcement activities. Future
coordination activities may involve electronic credentials and fund transfers with regional
clearinghouses.

3.3 SOUTH DAKOTA MOTOR CARRIER AND RELATED STUDIES

South Dakota carried out a truck weight study in 1990. Another study examined the effects of
increased truck tire loads on pavement (Khatri, 1993), where historical details on South Dakota
truck size and weight (TSW) regulations and statutes were examined. The study concluded that
the TSW were fairly stable from 1960 to 1976 and in 1984 several changes took place where the
standards were relaxed or increased. This consequently led to changes in administrative rules
that govern oversize/overweight (OS/OW) vehicles. A study on spring load restriction was
carried out to understand the validity of administrative rules for overweight vehicle during spring
time and recommendations were made regarding the limit and timing of spring load restrictions
(Wilson, 1994). The current truck size and weight laws and the administrative rules pertaining to
oversize and over weight permitting are documented in South Dakota s Motor Carrier Handbook
(SDDOT, 1998b) and available on the Department of Transportation’s web site (SDDOT, 1999).
A study was carried out to determine the need and justification for automating South Dakota's
oversize and overweight vehicle permitting operation and to define the functional and data
requirements for automated routing and permitting systems (Kurt, 1997). This study assessed
the feasibility of automated routing and permitting of oversize/overweight vehiclesin South
Dakota. The study concluded that the implementation of such an automated system would have
a benefit/cost ratio of 1.58, based on approximations and assumptions used. It also concluded
that overall the implementation of the proposed permit and routing system would have a very
positive impact for South Dakota and on the service provided to the trucking industry using
South Dakota highways.

3.4 ITSICVO STUDIESIN SOUTH DAKOTA
South Dakota participated in an ITS-CVO institutional issues study and the Mid-west one-stop

shopping operational test (Smadi and Rodriquez, 1996). Among the barriers that were cited for
ITS-CVO implementation were financial resource requirement, lack of mandate, lack of
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common vision, lack of perceived need, and carriers reluctance. In addition, South Dakota has
been part of ajoint project with North Dakota on advanced traveler information system
(Erickson and Markert, 1998). The maor benefit of this project was accurate and timely
communication of weather information to all travelers using cellular phones on selected routesin
the two states, electronic mail, and internet.

As part of the mainstreaming efforts, South Dakota recently developed an ITS/CVO business
plan for CVISN systems implementation. The business plan identified the various agencies
involved in CVO in South Dakota, described the CV O environment that identified the roles and
responsibilities of state agencies), trucking and economic characteristics, issues affecting CVO,
and the opportunities to apply I TS technology to improve the regulation of motor carriersin
South Dakota. It provided strategic direction for ITS/CVO activities which included mission
statement, guiding principles, and goals and objectives. The business plan recommended a
number of projects necessary to achieve the goals and objectives for CVISN deployment in
South Dakota. Documentation of the ITS/CV O data architecture was one of the first projectsto
be implemented. The ITS/CVO business plan identified the key issues that should be considered
in developing the data architecture to include the following:

Database incompatibilities among state agencies and other agencies outside South Dakota.
Differences in database structures and formats need to be addressed in developing the
database architecture.

Differences in software and hardware for data collection and storage by different agencies.
Variable systems performance, software compatibility, and limitations need to be assessed in
developing the database architecture.

Technological differences regarding communication and other data transfer standards. New
technologies in data communication mechanisms and standards need to be taken into account
in making recommendations.

Interoperability with CVISN architecture. The product needs to be designed so it is
operationally compatible with the national CVISN architecture.

3.5 CVO PROCESSES AND ORGANIZATIONSIN SOUTH DAKOTA

The need for state agencies to share data electronically was recognized as a key element for
automated systems that will improve efficiency and effectiveness in their service to industry.
Currently, most state agencies involved with commercial vehicle operations (CVO) in South
Dakota are unable to share commercial vehicle (CV) related information and some agencies
collect same data from motor carriers. CVISN is designed to address this basic problem of
facilitating the ability of state agencies to share CVO-related data among agencies in the same
state and with other states. The integration and coordination of database systems of all state
agencies, which requires a clear understanding of the CV O responsibilities of each agency. The
current CVO environment in South Dakota is described in detail in the ITS/CVO Business Plan
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(Erickson and Markert, 1998). CVO responsibilities of the various state agencies are highlighted
below.

Department of Transportation (DOT) is primarily responsible for dissemination of
information to the commercial vehicle industry, and determining oversize and overweight
administrative rules.

Department of Revenue (DOR) - The Division of Motor Vehicles (DMV) in the Department
of Revenue administers the International Registration Plan (IRP), the International Fuel Tax
Agreement (IFTA), and vehicle titles.

Department of Commerce and Regulation (DCR) is responsible for driver licenses and the
driver improvement.

Department of Environment and Natural Resources (DENR) oversees the regulation of
hazardous waste transport and participates in incident management of spills of hazardous
materials including hazardous waste.

Department of Agriculture (DOA) - Therole of the DOA in CVO islimited to milk bulk
truck inspection carried out by the Dairy and Agriculture Division.

Public Utilities Commission (PUC) - The Transportation Division of the PUC is responsible
for regulating exempt interstate carriers and for administering the Single State Registration
System (SSRS).

Highway Patrol (HP) is responsible for with roadside enforcement, permitting, and
hazardous materials incident management.

Unified Judicial System (UJS) provides judicial support to the CV O regulatory agencies,
which includes interpretation of laws. The agency’s responsibilities include handling
citations, penalties, and fines incurred by motor carriers and motor coach companies and
their employees. It does not have CV O regulatory responsibility.

FHWA, Office of Motor Carriers (OMC) administers a number of safety- and education-
related programs including the federal Drug and Alcohol Program, and con-ducts safety
compliance reviews.

Bureau of Information and Telecommunication (BIT) does not have regulatory responsibility
but is responsible for supporting the information technology needs of state regulatory
systems. The BIT isresponsible for implementing new hardware and software systems,
support and network existing state computer systems for state agencies. BIT is migrating
toward Information Engineering Standards. 1t is therefore important that the outputs of this
project are consistent with information engineering methodol ogies.
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3.6 ITSYCVO OPPORTUNITIESIN SOUTH DAKOTA

Apart from CVISN, other programs that present opportunities for ITS technologies in South
Dakota and which need to be taken into account in designing the database architecture include
the following:

PRISM — This system is designed to improve highway safety by linking registration to safety
performance so unsafe carriers can be identified and entered into safety improvement programs.
South Dakota has presented a proposal to the PRISM steering committee to adopt and implement
the PRISM system.

Automated Routing and Permitting — Thisis a system for automating what currently are manual
processes has potential for improving safety and efficiency.

Automated Inspection, Citation, and Accident Reporting Software — South Dakota is exploring
the possibility of installing a software that was specially developed for the lowa Department of
Transportation that enables enforcement officers to enter inspection, citation, and accident data
electronically. This software will be installed on laptop computers equipped with cellular
communications capability.

Weigh-in-Motion Installation — A new, I TS-equipped POE facility is being planned north of
North Sioux City to reduce queues of commercial vehicles backing up onto the interstate
highway.

3.7 INFORMATION ENGINEERING STUDIESIN SOUTH DAKOTA

South Dakota DOT carried out two major information engineering studies in the early 1990s.

The first was a historical database feasibility study (Svalstad et a., 1991) that identified
pavement management uses of a historical database and recommended specific data items and
retention times needed, developed a conceptual design for a historical data consistent with
existing SDDOT data, and estimated costs of implementation. The SDDOT Roadway
Environmental Subsystem (RES) database was examined in detail. With few exceptions, most
RES files were found to be Virtual Storage Access Mode (VSAM) files with common index key.
Some exceptions to this were the Bridge Inventory and the Railroad Crossing inventory files, and
they were ADABASfiles. The files were structured in a hierarchical database and a NATURAL
language query interface was provided.

In devel oping the conceptual design of historical database, the study examined system
requirements such as a database management system (DBMS), network hardware and software,
and application developer tools. Adaptive capability, key index, and data requirements were the
key issues identified in the conceptual design. In addition, elements of data, types of DBMS
(hierarchical, network, relational), and specific DBMS options were investigated. This included
ADABAS, anetwork approach based DBMS for storage and retrieval of information. Asa short
term measure, an SQL -based interface to ADABAS was introduced to provide arelational ook
and feel to the end-user, but did not address the issues of the intrinsic inflexibility of the network
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approach. The study recommended selecting an relational DBMS (RDBMYS) with an SQL
interface and windows-based user interface development kit, which is compatible with the
RDBMS. The study indicated that such a system would have the capability of being networked
such that users could execute a custom software interface (from PCs, Macintosh Workstations, or
CAD workstations), which would in turn provide the automatic communication with a database
server resident on the state's IBM CMOS 9972-RC4 mainframe computer.

Transportation Information Study (Deloitte & Touche, 1991) was carried out to develop an
information systems plan for South Dakota DOT. The study recommended that SDDOT's
information systems plan should be highly synchornized with the Strategic Business Plan. The
study recommended SDDOT to integrate information systems to reduce or eliminate department-
wide data redundancy. It recommended Software Development Life Cycle (SDLC)

methodol ogies and use of Computer Aided Software Engineering (CASE) tools. The study also
recommended a client server environment for long term strategic applications processing
architecture.

SDDOT recently developed its department wide data model (SDDOT, 19984). It developed
business process model, organizational model, informational model, business area architecture
(BAA), business strategy model, and current systems inventory. It provided summaries of
individual business areas. It identified the need for development of department-wide
"clearinghouse” of information and an intranet to disseminate best practices, and other reports
and findings. The data model was devel oped using KnowledgeWare CA SE software.

3.8 DESCRIPTION OF CVISN ELEMENTS

This section provides a general overview of CVISN elements and a description of the potential
capabilities within each CVISN element that states may elect to test or deploy (Battelle, 1998).
The three mgjor CVISN functional elements are earlier.

3.8.1 Administrative Processes

The administrative processes for CVISN system deployment include the following components:
International Registration Plan (IRP)

International Fuel Tax Agreement (IFTA) Registration

IFTA Quarterly Tax

OS/OW Permits

Single State Registration System (SSRS)

Intrastate Registration

Hazardous Materials (HAZMAT) Permits

Weight Distance Tax.

Essential components of the administrative processes are the Carrier Automated Transaction
(CAT) System and the Credentialing Interface (Cl). The CAT isaPersonal Computer with
commercially available software that is devel oped specifically for CVISN Credentidl
Administration. These systems will reside in either motor carrier offices or service provider
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offices. These systems provide for credential application data entry and error checking; fee
calculation (for certain types of credentials); fee payment (via electronic funds transfer);
conversion of the application datato open standard electronic datainterchange (EDI) formats;
and electronic submission of the EDI datato the appropriate state’s Cl. This system also
provides for receipt of invoice or credential information from the Cl and local printing of
commercial vehicle credentials.

An dternative to the Personal Computer-based CAT system isthe Web CAT. In this alternative,
the carrier only needs to have a Personal Computer that has access to the internet. The states will
build a Web Page on a State server that will perform al functions of the CAT, including
interface with the State CI.

The Cl isasystem that provides the state’ s single point of entry for all electronic credential
applications and fuel tax transmittals. The CI will perform validations to ensure compl eteness of
applications. States may deploy Legacy System Interfaces (L SIs) which would provide
electronic interfaces from these State’ s Cl to the Legacy System. The implementation of the

L SIs prevents the state from having to manually re-key data into the Legacy Systems. The CI
will also provide an interface to the state’s Commercial Vehicle Information Exchange Window
(CVIEW) to enable the sharing of credential and tax datato the roadside.

The State Legacy Systems cal cul ate the respective registration or permit fees for IRP, IFTA, and
(in some states) Intrastate registration, Oversize/Overweight permits, and Hazardous Materials
permits. A state may develop and maintain their own Legacy Systems for calculating the
registration fees or they may contract with a Service Provider to perform the calculations.
Currently, there are three Service Providers that have developed IRP and IFTA Legacy Systems
to perform the fee calculations: Lockheed Martin (VISTA), R.L. Polk (COVRS), and CACI.

There are two Clearinghouses: the IRP Clearinghouse and the IFTA Clearinghouse. The IRP
Clearinghouse supports the International Registration Plan Base-State agreement and acts as a
repository that stores data related to fees for the states participating in IRP. Initially, the states
send the IRP Clearinghouse a recap (data from approved applications). The clearinghouse
provides the state with transmittals (reports on data processed). The clearinghouse then

generates a netting report which summarizes the fees due from/owed to states. The IFTA
Clearinghouse supports the International Fuel Tax Agreement Base-State agreement and acts as a
repository that stores data related to fees for the states participating in IFTA. It performs the
same functions as the IRP Clearinghouse, except for generating the netting report.

Potential capabilities within administrative processes

The CVISN Pilot program allows states to choose which Electronic Credentialing capabilities
they wish to implement within their state. The following paragraphs present brief descriptions of
the six most common capabilities that the pilot states plan to implement.

Electronic Application Submittal: The CAT, Web CAT, and CI will provide many attractive

functions for motor carriers and state agencies. The functions include: data entry screens for
credential applications and fuel tax filing; validation for application data completeness to prevent
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state receipt of incomplete Motor Carrier applications; automatic fee calculation; and many other
functions targeted for accuracy and time savings.

The architecture of the CAT and state systems will be developed as an open standard that is
modular and adaptable to allow for data exchange among systems. The transactions will be sent
and received between state systems and the public (Motor Carriers, Permit Services, Shippers,
and Insurance companies, etc.) using X12 as the Electronic Data Interchange (EDI) standard of
the American National Standards Institute (ANSI).

I ntegration with Legacy Systems. An electronic interface is needed between the state’s Cl and
each Legacy System. This may be accomplished either by the development of aLegacy System
Interface (LSl), or by a modification to the Legacy System (LM), or in many cases both, asin the
case of states using the VISTA system for IRP (e.g., Maryland, Virginia). TheLSI or LM will
convert the EDI transaction setsinto file formats that are compatible with the Legacy System. It
will also support data exchange back from the Legacy System such as invoices, credential
approvals, and renewal notices.

Electronic Funds Transfer: States may elect to implement Electronic Funds Transfer (EFT),
which provides the capability for the Motor Carrier or Service Provider to pay for credentials and
guarterly tax filings electronically. The different types of EFT to be considered include credit
accounts; debit accounts; and credit cards, such as VISA or Master Charge.

Electronic I ssuance of Credentials: States may implement the capability for the electronic
transmission of official credentials from the Cl to the CAT and the capability for the CAT to
print the credentials on alocal printer. Motor Carriers will be able to print the official credential
on their printer in their office, the same day they applied for the credential and placeit in the
vehicle cab. Most pilot states (e.g., Colorado, Kentucky, Maryland, Minnesota, Virginia) plan
to implement electronic issuance of at least the IRP credential. Some states may elect to offer
the capability for the CI to fax credentials, such as an OS/OW Permit, to a designated fax
machine.

Interface with IRP and IFTA Clearinghouses: States may elect to implement an electronic
interface from their IRP Legacy System to the IRP Clearinghouse. Thiswill provide exchange
of datafor fee recaps and transmittals with other states. States may elect to implement an
electronic link from their IFTA Legacy System to the IFTA Clearinghouse. Thiswill provide
exchange of rate information, tax violator information, and other tax-related data for transmittals
between other states. Most pilot states plan to deploy an electronic interface to the IRP and
IFTA Clearinghouses.

I nterface with Internal State Databases. States may also elect to implement an electronic
interface between the Cl and their internal state databases to capture data for state-specific
processing and maintenance. For example, state may want to capture IRP and IFTA registration
data by an interface between the Cl and their Department of Motor Vehicles Mainframe system.
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3.8.2 Electronic Roadside Screening

There two basic types of roadside screening operations: (1) fixed site or scalehouse Operations,
and (2) mobile operations.

Roadside screening includes the electronic screening of vehicles at fixed (e.g., weigh stations)
and mobile sites to confirm if the vehicles are safe, at proper weight, have appropriate
credentials, or have been placed out-of-service. The systems that make up the CVISN roadside
screening element are intended to perform these screening in such a manner so that safe,
compliant trucks can proceed on the highway without stopping while potentially unsafe or non-
compliant trucks can be pulled in for closer inspection and confirmation of proper operating
credentials.

Fixed site screening

Fixed site screening is a method of screening vehicles that utilizes the technology of CVISN
systems to access data about carriers, vehicles and drivers to prevent unnecessary inspections and
delays of vehicles. Fixed site screening is implemented at stationary roadside inspection sites for
commercial vehicles. Most pilot states plan to implement fixed site screening at their inspection
weigh stations. The following sub-sections describe the alternative approaches to roadside
screening.

Mainline Screening: Mainline screening is a method of screening commercial vehicles without
the need to stop at a vehicle inspection site. It involves vehicle sensors as part of the screening
system to identify the carrier, vehicle, and driver when traveling at mainline highway speed. In
some configurations, it also reads the last screening event from the tag. The WIM equipment
and the Automatic Vehicle Identifier (AVI1) equipment weighs and classifies the vehicle. All
CVISN prototype and pilot states are planning to implement some form of mainline screening.
California, Kentucky and Minnesota plan to fully deploy mainline by-pass capabilities.

Sorter Lane Screening: Sorter lane screening or ramp sorting is a method of screening vehicles
off of the mainline. The screening process entails the used of vehicle sensors and is typicaly
deployed in conjunction with WIM and License Plate Readers (LPRs). Both mainline and sorter
lane screening may be used to clear both transponder and non-transponder equipped trucks.

Dedicated Short Range Communications (DSRC) Equipment: The Dedicated Short Range
Communications (DSRC) transponders facilitate communication between the trucks and
roadside computers. These will be installed on trucks of participating motor carriers. The DSRC
reader equipment installed at the roadside relays information on the carrier, vehicle, driver from
the DSRC transponder and in the future may also contain load type identifiers. Once the DSRC
reader receives thisinformation, it can be used to check the vast magjority of vehicles at mainline
speeds. California, Maryland, Minnesota, Oregon, Virginia, and Washington plan to deploy
DSRC equipment.

License Plate Reader/Optical Character Recognition Systems. License Plate Readers (LPR)

will be used to scan and recognize vehicle's license plate number and transmit this information to
the screening computer. The LPRs are intended for use in sorter lane screening. Minnesota,
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Oregon, Virginia, and Washington plan to deploy at least one LPR. Colorado plansto test the
capability of the LPR.

I ntegration wi