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6. Requirements and Design Guidance

According to the Transportation Equity Act for the 21st century (TEA-21), states using federal funds (Highway Trust Funds) must conform with the National Intelligent Transportation System (ITS) architecture and standards, which include the Commercial Vehicle Information Systems and Networks (CVISN) and International Border Clearance (IBC) architecture and standards.  References 23 and 24 contain initial draft guidance from the United States Department of Transportation related to conformance.  Rulemaking related to architecture conformance is expected in CY 2000.  Broadly stated, for safety information exchange, “conforming with the architecture," means: 

· Agreeing with the principles and following the guidance in the CVISN Operational and Architectural Compatibility Handbook (COACH) Part 1 (Reference 2), 

· Using the electronic data interchange (EDI) standards and common identifiers as explained in the COACH Part 4 (Reference 5), and 

· Conducting interoperability tests to demonstrate the criteria defined in the COACH Part 5 (Reference 6).

The CVISN System Design Description (Reference 7) illustrates the top-level requirements for Safety Information Exchange, and shows the generic CVISN state design approach.  The COACH Part 3 (Reference 4) takes the COACH Part 1 state safety information exchange-related requirements and allocates them to components of the generic CVISN state design, providing a model for states to tailor.  

Recall the high-level definition of CVISN Level 1 as stated in Reference 8:

· ASPEN (or equivalent) at all major inspection sites.

· Connection to the Safety and Fitness Electronic Records (SAFER) system to provide exchange of interstate carrier and vehicle snapshots among states.

· Implementation of the Commercial Vehicle Information Exchange Window (CVIEW) (or equivalent) system for exchange of intrastate and interstate snapshots within the state and connection to SAFER for exchange of interstate snapshots.

6.1 Safety Information Exchange – Conforming With the Architecture

In this section, we illustrate various approaches to safety information exchange.  Some are marked as explicitly conforming to the architecture.  Others do not meet the architecture requirements, but are acceptable alternatives as long as some other approach to safety information exchange that does conform to the architecture is also implemented.

Since the use of open standards is a key architectural concept, it is important that states support the use of the identified EDI X12 transactions, where applicable.  In particular, data exchange operations from SAFER to CVIEW, or its equivalent, and the ROC, should employ the use of EDI X12 transactions.  An exception to this requirement has been made for ASPEN and SAFETYNET at the direction of the FMCSA to avoid the cost of EDI translators.  This is an acceptable solution because the FMCSA maintains direct control over data exchange operations between SAFER and these systems. 

Several design options are depicted on following pages.  The examples do not exhaust the possibilities, but do represent a variety of choices that have been considered by early implementers. 

The architecture may be updated to include use of additional standards, if recommended by a consensus of the stakeholder community.  These may include one or more electronic methods of credit card payment for data products or services, and the use alternate data formatting standards such as the Extensible Markup Language (XML).

Support of the standards identified in the architecture (shown in Figure 6-1 and below) is necessary for architecture conformance.  The EDI transaction sets (TSs) associated with safety information exchange are: 

TS 285
Commercial Vehicle Safety &Credentials Information Exchange 

TS 284
Commercial Vehicle Safety Reports

TS 824
Application Advice

TS 997
Functional Acknowledgement
Figure 6-1 and the following list summarizes the EDI requirements related to safety information exchange from the COACH Part 4 (Reference 5).
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Figure 6-1.  CVISN Level 1 Interfaces Related to Safety Information Exchange

· If a state chooses to use EDI internally to update snapshots, the state legacy credentialing system(s) or state Credentialing Interface (CI) should be capable of requesting, updating and receiving carrier and vehicle safety and credential information to/from CVIEW, or its equivalent, via EDI X12 standard transactions (285, 824, 997).  Alternatively, a state-specific flat file/LSI method could be used.

· To conform with the architecture, a state’s CVIEW, or equivalent, should be capable of requesting, updating and receiving carrier and vehicle safety and credential information to/from SAFER via EDI X12 standard transactions (285, 824, 997) or via the existing CIA.

· If a state chooses to use EDI internally to send snapshots to the roadside, a state's roadside system, e.g., the Roadside Operations Computer (ROC), should be capable of requesting and receiving carrier and vehicle safety information to/from CVIEW, or its equivalent, via EDI X12 standard transactions (285, 824, 997).  Alternatively, a state-specific flat file/LSI method could be used.

· To conform with the architecture, ASPEN inspection systems should be capable of submitting, requesting, and receiving inspection reports to/from CVIEW, its equivalent, or SAFER via the existing Custom Interface Agreement (CIA). 

· To conform with the architecture, non-ASPEN inspection systems should be capable of submitting, requesting, and receiving inspection reports to/from CVIEW, its equivalent, or SAFER via EDI X12 standard transactions (284, 824, 997).

· To conform with the architecture, CVIEW or its equivalent, should be capable of submitting, requesting, and receiving inspection reports to/from SAFER via EDI X12 standard transactions (284, 824, 997) or the existing CIA. 

6.2 Focus on ASPEN or Its Equivalent

Your state will have to decide whether to use the ASPEN client, developed by the FMCSA, or some equivalent system developed by internal state staff or outside vendors.  The term “ASPEN client” refers collectively to the software applications that reside on the client for recording and transmitting inspections electronically (ASPEN), for supporting the ISS algorithm (ISS), and for retrieving previously stored inspections (PIQ).  The functions that need to be supported include:

· Recording inspection data electronically

· Electronic transmission of inspection reports to SAFER, either directly or via CVIEW or its equivalent

· Electronic retrievals of inspection reports from SAFER, either directly or via CVIEW or its equivalent

· Download of carrier snapshots via subscription processing to support the ISS

The choice of whether to use the existing ASPEN client or build an equivalent product depends on:

· The level of state funding available to support new development efforts 

· Assuming the work will be done in-house, the expertise of your state’s information systems (IS) staff in the areas of client/server software, relational database design and development, data formatting strategies, such as the use of X12 EDI, and TCP/IP network communications

· The lag time your state is willing to tolerate before a client is available to support the functions mentioned above

6.2.1 Design Options

In the diagrams below, the focus is on the choices the state will need to make regarding how the ASPEN client, or its equivalent, will exchange safety information with SAFER.  Basically, the state has three choices:

· The ASPEN client communicates directly with SAFER

· The ASPEN client communicates with SAFER via the state’s CVIEW system, or equivalent

· The ASPEN client communicates with SAFER via the state’s SAFETYNET system

In Figure 6-2, an enforcement officer sends and retrieves inspection reports and downloads carrier ISS subscription data to/from the ASPEN client, or its equivalent, via direct communications with the SAFER system.  The inspection report and ISS subscription transactions are performed using customized interface agreement (CIA), and AFF data formatting methods, respectively.  This approach is most suitable where 

· A state elects not to develop a CVIEW system, or its equivalent, but wants to support ASPEN data exchange or 

· CVIEW will be developed or is in the process of being developed but is not yet ready to provide data exchange support within the state.
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Figure 6-2.  ASPEN Client Communicates Directly With SAFER
In Figure 6-3, an enforcement officer sends and retrieves inspection reports and downloads carrier ISS subscription data to/from the ASPEN client, or its equivalent, via direct communications with the state’s CVIEW system, which in turn, communicates with SAFER on behalf of the client.  Between ASPEN and CVIEW, inspection report uploads and queries and ISS subscription downloads are performed using customized interface agreement (CIA), and AFF data formatting methods, respectively.  Between CVIEW and SAFER, inspection reports uploads and queries and carrier and vehicle subscription data are exchanged using the existing customized interface agreement (CIA), and EDI formatting methods, respectively. 
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Figure 6-3.  ASPEN Communicates With SAFER via CVIEW

The exchange of safety information between ASPEN and SAFER via CVIEW will be supported with the release of Version 3.0 of the SAFER and CVIEW software, which is planned for the fourth quarter of CY 2000.  If a state chooses to deploy a CVIEW system, Figure 6-3 represents the preferred architectural approach for uploading and downloading safety information from/to ASPEN or its equivalent.

In Figure 6-4, an enforcement officer, using ASPEN, or its equivalent, sends inspection reports to the state’s SAFETYNET system, which in turn uploads that information to SAFER via the SAFER Data Mailbox using the existing CIA.  Although this method allows inspectors to send inspection reports to SAFER, it does not provide them the ability to download ISS data from SAFER nor query SAFER for previously stored inspection reports.  Although this approach is considered to conform with the CVISN architecture, it is not an optimal solution for the reasons stated above.
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Figure 6-4.  ASPEN Communicates With SAFER via SAFETYNET
6.2.2 Data Exchange Formats

ASPEN does not currently support safety data exchange via the use of Electronic Data Interchange (EDI).  The primary reason for that decision was the cost of equipping each ASPEN client with an EDI translator, i.e., the software component responsible for translating EDI-formatted data into a format that is expected by the receiving application.  To exchange data with SAFER and CVIEW, or its equivalent, the ASPEN client has incorporated a set of software tools, referred to as the SAFER and CVIEW Application Programming Interface (SCAPI) that performs all of the data formatting and communication functions needed by the client to communicate with the SAFER and CVIEW systems.  See Reference 35 for a detailed description of the SCAPI.

6.3 Focus on CVIEW

Your state will have to decide whether to use the FMCSA-developed CVIEW system, or some equivalent system developed by internal state staff or outside vendors.  The functions that need to be supported include:

· For the ASPEN client, or its equivalent, subscription download and online query of carrier snapshots to support the ISS algorithm via AFF and the upload and retrieval of inspection reports via the existing CIA

· For the Roadside Operations Computer (ROC), subscription download and online query of carrier and vehicle snapshots to support electronic screening operations via EDI X12 standard transactions (285, 824, 997) or a state-specific flat file/LSI method 

· For state systems, subscription download of carrier and vehicle snapshots and the upload of carrier and vehicle safety information, and supporting credential data, in the form of snapshot segments updates via either EDI X12 standard transactions (285, 824, 997) or legacy system interfaces (LSIs)

· Electronic upload and retrieval of inspection reports to/from SAFER via either EDI X12 standard transactions (284, 824, 997) or existing CIAs, e.g., ASPEN-formatted inspection reports

· Subscription download of carrier and vehicle snapshots from SAFER via EDI X12 standard transactions (285, 824, 997).

The choice of whether to use the existing FMCSA-developed CVIEW system or build an equivalent product depends on:

· The extent of state-specific requirements that are not satisfied by the FMCSA-developed CVIEW system

· The level of state funding available to support new development efforts 

· Assuming the work will be done in-house, the expertise of your state’s information systems (IS) staff in the areas of client/server software, relational database design and development, data formatting strategies, such as the use of X12 EDI, and TCP/IP network communications

· The lag time your state is willing to tolerate before a CVIEW system is available to support the functions mentioned above

6.3.1 Design Options

In the diagrams below, the focus is on the choices the state will need to make regarding how its CVIEW system, or equivalent, will exchange safety information with SAFER and other systems within the state.  Aside from the issue of supporting all of the functions mentioned above, there are two additional design choices the state must make: 

· How to interface CVIEW with existing or new state systems, i.e., should CVIEW interfaces with state systems via EDI or the use of flat files via Legacy System Interfaces (LSIs)

· Whether or not the state should send its IRP and IFTA data directly to its CVIEW system, or equivalent, for upload to SAFER and download to its roadside systems or send it directly to the IRP and IFTA Clearinghouses 
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In Figure 6-5, legacy systems within the state send CVIEW, or its equivalent, carrier and/or vehicle updates from each of their respective systems via EDI X12 standard transactions (285, 824, 997).  In many cases, this requires a modification to the state's legacy system(s) (shown as LM box).  CVIEW, or its equivalent, updates its internal snapshot database and provides that information to any client systems, e.g., a ROC, that have requested that data via the subscription process using EDI X12 standard transactions (285, 824, 997).  The use of EDI to standardize data exchange among state systems is not required by the CVISN architecture and therefore, is considered an optional approach.
Figure 6-5.  CVIEW Communicates With State Systems via EDI
In Figure 6-6, legacy systems within the state send CVIEW, or its equivalent, carrier and/or vehicle updates from each of their respective systems via flat files and legacy system interfaces (LSIs), a software toolkit that is designed to interpret and manipulate data received in flat file format.  CVIEW, or its equivalent, updates its internal snapshot database and provides that information to any client systems, e.g., a ROC, that have requested that data via the subscription process using EDI X12 standard transactions (285, 824, 997).  This approach is most suitable when a state wants to minimize changes to existing legacy systems, e.g., incorporation of EDI capabilities, and take advantage of existing flat files to support data exchange operations.
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Figure 6-6.  CVIEW Communicates With State Systems via LSIs
6.3.2 Data Exchange Formats

The FMCSA-developed CVIEW system supports safety data exchange via the use of Electronic Data Interchange (EDI) and legacy system interfaces (LSIs).  Again, the choice using one vs. the other or a combination of both, e.g., EDI with some systems and LSIs with others, is a decision the state must make.  Development of unique LSIs is usually required.

6.3.3 FMCSA Development and Maintenance Support for CVIEW

The FMCSA has sponsored and funded the development of CVIEW to facilitate state-level exchange of inter- and intrastate carrier, vehicle, and driver safety and credential data to support electronic screening operations and to allows states greater control and flexibility for establishing interfaces with internal state legacy systems. 

The FMCSA will continue to fund development and maintenance support of CVIEW through Version 3.0, which includes all of the capabilities required for CVISN Level 1 compatibility.  Due to delays associated with supporting SAFETYNET 2000 data exchange requirements in SAFER/CVIEW Version 2.0 and the accelerated schedule for migrating the SAFER System to the DOT Volpe Center, CVIEW Version 3.0 will not be released until the fourth quarter of CY 2000.  Maintenance support for Version 3.0 will continue through December 2000.  As of January 2001, the FMCSA support for CVIEW development and maintenance activities will be discontinued due to funding limitations.  States that elected to develop a CVIEW system based on the FMCSA-sponsored model will be required, at that time, to assume responsibility for CVIEW enhancement and maintenance operations.

In CY 2003, the FMCSA plans to allow states to use MCMIS and SAFER to support the exchange of intrastate safety data and credential flags.  CVIEW or its equivalent, e.g., a custom state system, will fill this role until then.  When intrastate data services are operational in 2003, each state will have at least three options to choose from for exchanging this type of information.  They may use the federally supported SAFER system, they may continue to use and maintain CVIEW or they may use a custom state system.

In the 2003 time frame, SAFER communications will support Internet-based methods for exchanging snapshots, profiles, crash reports, inspection reports, compliance review reports, and all safety reports provided on interstate and intrastate carriers. 

Configuration control of carrier, vehicle, and driver snapshots that are used by SAFER and CVIEW, or its equivalent, will be maintained by JHU/APL.  This is important because if changes are made to SAFER snapshots, CVIEW (or equivalent, systems that provide or use snapshot data) may also require modification.  The formal definition of the snapshot data elements are documented in Reference 38, which is available via the CVISN Web site at http://www.jhuapl.edu/cvisn/downdocs/index.html#post-scope.  Any planned changes to those definitions will be posted via the Web site including a method for providing comments to JHU/APL prior to change implementation. 

A similar approach for posting other types of planned changes, e.g., communication enhancements, to the SAFER system that may have potential impacts on fielded CVIEW (or equivalent) systems will also be provided via the CVISN Web site. 

6.4 Focus on SAFER

Your state will have to decide whether to perform most safety data exchange via CVIEW (or its equivalent) or to perform some of those activities directly with SAFER.  For example, SAFETYNET 2000 is already designed to interface only to SAFER.  The functions that SAFER supports include:

· For ASPEN clients, or equivalent, subscription download and online query of carrier snapshots to support the ISS algorithm via AFF and the upload and retrieval of inspection reports via the existing CIA

· For SAFETYNET clients, subscription download of carrier snapshots and uploads of inspection reports via AFF, upload of compliance reviews, crash and enforcement data via CIAs, and online queries for carrier profiles, crash and inspection report facsimiles via a combination of AFF and CIAs

· For the Roadside Operations Computer (ROC), subscription download and online query of carrier and vehicle snapshots to support electronic screening operations via EDI X12 standard transactions (285, 824, 997)
· For state legacy systems, subscription download of carrier and vehicle snapshots and the upload of carrier and vehicle safety information, and supporting credential data, in the form of snapshot segments updates via EDI X12 standard transactions (285, 824, 997); Note: unlike CVIEW, SAFER does not support legacy system interfaces with state systems
· Electronic upload and download of inspection reports from/to CVIEW via either EDI X12 standard transactions (284, 824, 997) or existing CIAs, e.g., ASPEN-formatted inspection reports
· Subscription upload of carrier and vehicle snapshot segments from CVIEW via EDI X12 standard transactions (285, 824, 997).
6.4.1 Design Options

In the diagrams below, the focus is on the choices the state will need to make regarding what types of data exchange operations, in addition to SAFETYNET exchange, will be performed directly with the SAFER system.  Although connecting state systems to SAFER via CVIEW is the recommended approach (see Figure 6-3 as an example) a direct linkage between multiple roadside and administrative state systems and SAFER is a supported option.  Two example design options are provided below.

In Figure 6-7, legacy systems within the state send SAFER carrier and/or vehicle updates from each of their respective systems via EDI X12 standard transactions (285, 824, 997).  SAFER updates its internal snapshot database and provides that information to any client systems, e.g., a ROC, that have requested that data via the subscription process using EDI X12 standard transactions (285, 824, 997).  Note:  unlike CVIEW, SAFER does not support legacy system interfaces with state systems.  This approach is most suitable when state legacy systems are already EDI capable.
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Figure 6-7.  SAFER Communicates With State Systems via EDI
In Figure 6-8 below, the Roadside Operations Computer (ROC), performs subscription download functions and online queries of carrier and vehicle snapshots to support electronic screening operations via EDI X12 standard transactions (285, 824, 997).  This approach is most suitable if a state chooses to interface some or all of its roadside systems to SAFER directly.
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Figure 6-8.  SAFER Communicates With State Systems via EDI

6.5 Focus on Communications

Your state will have to determine the types of support needed for communications between the following systems:

· ASPEN client (or equivalent) and the SAFER and/or CVIEW systems

· SAFETYNET and SAFER systems

· CVIEW and SAFER systems

6.5.1 SAFER Communications

The SAFER system currently supports the following TCP/IP-based wide area network (WAN) link options (See Reference 39):

1. Internet

2. AAMVAnet frame-relay

3. FTS2000 frame-relay

4. Bell Atlantic

In addition, a digital modem bank employing 800 number, toll-free access provides standard public service telephone network (PSTN) and analog, circuit-switched cellular dial-up support to users. 

6.5.1.1 Internet Communications

SAFER supports Internet access to the SAFER home page, which allows users to query the SAFER database to obtain carrier and shipper census, safety, and licensing and insurance credential information.

SAFER also supports Internet access for non-Web-based data exchange operations.  An Internet service provider (ISP) could provide access to SAFER for both types of operations.  Use of an ISP is a low cost communications solution; however, it is only as reliable as is the Internet in general.  In addition, access via the Internet requires establishing a point-to-point tunneling protocol (PPTP) link to SAFER that provides communications security between SAFER and the client by forcing the password and subsequent data transmissions to be encrypted.  The State of Kentucky currently uses this approach to facilitate communications between its CVIEW system and SAFER.

6.5.1.2 AAMVAnet Frame-relay

SAFER supports communications over the AAMVAnet, Inc., frame-relay WAN.  This is a private network that offers greater reliability and trouble-shooting diagnostics than the Internet solution but at a substantially higher cost.  The CVISN Prototype States of Maryland and Virginia use the AAMVAnet WAN to provide communications between their CVIEW systems and SAFER.  AAMVAnet also supports local PSTN and 800# dial-up services for users/organizations not wanting to expend the funds needed to support a leased line approach. For more information on the types of communication lines offered, their costs, and supporting network services, please contact AAMVAnet, Inc. directly.

6.5.1.3 FTS2000

FTS2000 is a frame-relay WAN that supports communications among federal systems.  In the near-future, SAFER will use this WAN to communicate with the Motor Carrier Management Information System (MCMIS) for the exchange of weekly carrier census and safety information.  Currently, this is being accomplished via the Internet.  It is envisioned the next version of FTS2000, i.e., FTS2001, will support communications among both federal and state systems. FTS2000 also supports local PSTN and 800# dial-up services for users/organizations not wanting to expend the funds needed to support a leased line approach.  For more information on the types of communication lines offered, their costs, and supporting network services, please contact the FMCSA, directly.

6.5.1.4 Bell Atlantic

SAFER supports a connection to the Bell Atlantic WAN to facilitate wireless Cellular Digital Packet Data (CDPD) communications.  The CDPD approach allows enforcement officers in mobile units to communicate with SAFER and perform the same data exchange functions as officers in fixed roadside sites.  For more information on the types of communication lines offered, their costs, and supporting network services, please contact Bell Atlantic, directly.

6.5.2 CVIEW Communications

A state that chooses to use CVIEW as a data exchange mechanism will have to decide how that system will communicate with state legacy systems, state roadside systems, e.g., ASPEN, or equivalent, and SAFER.  Issues to be resolved include:

· What WAN communications links currently exist within the state and can one or more of those links be used to facilitate communications between CVIEW and other state systems?

· Do any of the links needed to support communications between the state's CVIEW system and SAFER correspond to the WAN providers identified in section 6.5.1?  If not, the state needs to either: 1) add an existing SAFER communications link to their CVIEW system or 2) request the FMCSA to add an additional communications link to SAFER to support their state's communication requirements.

6.5.3 SAFETYNET Communications

The current CVISN architecture specifies that SAFETYNET will not communicate with a state's CVIEW system.  Rather, it will communicate with SAFER directly, i.e., all inter-and intrastate inspection reports, compliance reviews, enforcement and crash data will be sent to SAFER from SAFETYNET via the SAFER Data Mailbox system.  Communications between SAFER and a state's SAFETYTNET sites can be accomplished via the communication mechanisms identified in section 6.5.1, options 1-3.  Option 4, wireless communications, would not typically be required as a SAFETYNET communications option.

6.5.4 ASPEN, or equivalent, Communications

The ASPEN client, which, in addition to the ASPEN application, includes the Inspection Selection System (ISS), and Past Inspection Query (PIQ) applications, needs to communicate with the either SAFER or the state's CVIEW system.  If a state elects to have ASPEN clients communicate directly with SAFER, options 1,2 and 4, specified in section 6.5.1, would support ASPEN to SAFER communications.  If a state requires ASPEN clients to communicate with SAFER via CVIEW, then some combinations of options 1-4, specified in section 6.5.1, could be used to facilitate communications among these systems. 

6.5.5 ROC Communications

The ROC client needs to communicate with either SAFER or the state's CVIEW system.  If a state elects to have ROC clients communicate directly with SAFER, options 1,2 and 3, specified in section 6.5.1, would support ROC to SAFER communications.  If a state requires ROC clients to communicate with SAFER via CVIEW, then some combinations of options 1-3, specified in section 6.5.1, could be used to facilitate communications among these systems.  The available combinations will depend on what communication links are supported by the state's CVIEW system.
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The standard CVISN Level 1 safety information exchange interfaces illustrated using the generic state system design
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