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I. 	 Abstract 

Justice and public safety (JPS) professionals in the United States and Canada receive interstate driver 

and motor vehicle information using Nlets, the International Justice and Public Safety Information Sharing 

Network. The states presently deliver this key data in non-uniform, state-specific formats. Receipt of this 

important data must occur in a consistent manner to improve efficiency while reducing public and officer 

risk. 

With sponsorship from the National lnstitute of Justice (NIJ), Nlets partnered with AAMVA, the 

American Association of Motor Vehicle Administrators, to leverage AAMVA's interstate driverlvehicle data 

standards to make this crucial information available to justice and public safety officials in a common, 

standards-compliant format. Under the NIJ-funded CANDLE grant (Collaboration between AAMVA and 

Nlets for Driver License Exchange), the partner organizations successfully used AAMVA's information 

model to convey uniform responses over Nlets in a format compliant with the DOJ Global Justice XML Data 

Model (GJXDM) information sharing standard. 

The CANDLE effort has identified the need for common interstate and intrastate exchanges and for a 

single, shared interface to deliver common services for departments of public safety (DPS) and motor 

vehicle (DMV). The goal of a single shared interface will be realized by working with AAMVA to extend and 

promote the CANDLE specifications for adoption and implementation directly by state DMVs. A number of 

major national initiatives including the Real ID Act will result in major revisions to state DMV systems which 

create the opportunity for CANDLE DMV implementations. In the absence of the CANDLE support, the 

Real ID retooling of state DMV systems may not adequately consider justice and public safety's needs or 

perpetuate limited legacy JPS interfaces. 

The next step is to provide CANDLE capabilities at more DMVs. AAMVA began an infrastructure 

de which d~nlnvAAMVA "oatewavs"in a number of states. These aatewavs ~rovide motor vehicle 
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agencies with the ability to exchange digital images but could also serve as a platform for CANDLE sharing. 

In addition, AAMVA is planning for the next generation of the AAMVA Unified Network Interface (UNI) as 

web services become readily available. The possibility exists for Nlets and AAMVA to incorporate 

additional capabilities in the gateway and the next generation UNI services to provide for the intrastate and 

interstate exchange of standards-compliant CANDLE information on a much broader scale. The resulting 

real-time data sharing would be streamlined, far more efficient, could decrease system costs considerably 

and will significantly improve officer and public safety. 
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II. EXECUTIVE SUMMARY 

The CANDLE Project clearly has met the intended goals. Three key goals from the grant proposal are 

listed below verbat~m. 

The CANDLE grant application identified the serious problem that ". . . information sent outside of a 

state may be difficult to interpret, wasting time and jeopardizing officer safety. " The solution was to "provide 

driver transactions to NLETSusers in standard format". An important constraint was to do the job right by 

"comply[ing] with and contribut[ing] to the current Justice Data Dictionary". 

The CANDLE Project has far exceeded the grant application goals and expectations in a number of 

measurable ways - in the number of state involved, in the quantity of service transactions implemented, 

and even in the reach of services by including both interstate and intrastate services. 

The initial grant identified the prospect of two pilot states. The CANDLE Project ultimately provided 

funding and resources for five states. Wisconsin, Delaware, Iowa and Maine have all implemented pilot 

CANDLE services. In addition, New York State has implemented a fully operational CANDLE interface for 

all interstate and in-state DMV transactions. New York State also provided substantial state funding to 

accomplish full implementation (much more than matching funds). 

The initial grant identified the need to provide CANDLE capabilities for select driver transactions. The 

actual CANDLE implementation provides for the complete set of driver and vehicle transactions. New York 

is even performing state specific updates, e.g, stolen vehicle notification to DMV. 

The initial CANDLE grant was intended only for interstate exchange of public safety DMV information. 

The actual implementation in New York identified the value of using CANDLE XML specifications for both 

interstate and intrastate exchange, Intrastate transactions did not require data standardization but many of 

the other transformation and display benefits of XML were realized at essentially no additional cost. One of 

----- _ -_---l-.X-lll.---- ---I~I... ".-.Î  ------------ill 
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the most rmportant f~ndings of the CANDLE Project is that fhe best pracf~ce for ~mplementing CANDLE is to 

transform data into CANDLE format immediately upon receipt from DMV or get CANDLE formatted data 

directly from DMV. 

One of the real success stories of CANDLE was the consensus process that was used. The CANDLE 

Project Team coordinated extensive conference calls with numerous state publrc safety representatives to 

document law enforcement DMV response needs. Two types of driver responses, driver status and driver 

history, are provided. The status response needs to be as concise as possible because it is used 

extensively by officers in the field. The CANDLE Project participants worked together to provide the 

appropriate balance between the need for a short status response and more detailed history response. 

The conference calls were chaired by an AAMVA subject matter expert that was very familiar with the 

standardized AMVAA driver transactions. Several states were involved (FL, IA, ME, IL, NY, WI, NV, TN, 

UT, PA, AZ, GA, VA, MD, ID, IN). Unfortunately, there was limited involvement of state DOTlDMV 

personnel. The DOTlDMV personnel are typically very familiar with the limitations of state DMV systems 

and plans and resources for change. 

The results of the extensive CANDLE conference calls were codified in the Nlets User and Technical 

Guide. In addition, Nlets developed GJXDM schemas for the associated transactions which clearly defined 

the implementation requirements. Nlets coordinated all of the written CANDLE sharing activity using a 

collaboration server. Nlets also provided CANDLE workshops and presentations at the Nlets annual 

membership conference and also at the Nlets Technical Conference. The Nlets Technical Conference has 

become a recognized event of serious public safety system developers from both government and industry. 

The proposed technical approach for the CANDLE Project was to create a single gateway to AAMVA 

standardized driver information through Nlets. As the project began, several problems arose. First, there 

k-u-- -D--&-A* 
was not enough information available through AAMVA interface to meet public safety needs. Second, the 

-- ----- -------.----- ----..--*-------- -.-....-..- -
U.S.Department of Justice - 5 -
Office of Justice Programs 
Natlonal lnst~tuteof Just~ce Grant 2003-RD-CX-KO02 



- 
CANDLE: Collaboration between AAMVA and Nlets for Driver License Exchange 

state DPS typically wants to control Interstate release of information for public safety. Third, the 

implementation of a central Nlets access point was not conducive to ~n-stateuse of the information 

An alternative approach was identified and implemented. The alternative approach was to define XML 

specifications for DPS implementation. This approach was far more intrusive and required state specific 

implementation. There was also the need for considerable investment to adopt new technology and 

standards, e.g. GJXDM. The benefit was comprehensive, standardized DMV data for public safety. 

The CANDLE Project is making the national standard driver status and history as highly visible as the 

national criminal history format. States generally are implementing in-state presentation format to avoid 

retraining but are using the national standard format for all out of state requests. The national standard 

view will be very familiar to later adopters because all interstate CANDLE messages are being converted to 

the national standard view for delivery as text. As a result, states are being advised to have the capability 

to render in either view for interstate collaboration and to provide the desired display format when rendering 

XML log file entries. 

The CANDLE Project participants have identified several best practices and "lessons learned" (listed 

below). 

Importance of DOTlDMV involvement 

Greater analysis and specification of AAMVA "codes" 

DMV data changes no longer just text 

More formal change control procedures 

Versioning policies - need to be driven by functional needs in addition to GJXDM versions 

Potential need for CANDLE "certification" process and transaction validation 

New role and content for Nlets "HELP file 

-- -= 
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One of the greatest lessons is the importance of greater involvement of the DOTIDMV. DOTIDMV staff 

can provide information about available data but, more importantly, they are aware of limitations of the 

DMV systems and planned changes. The next iteration of the CANDLE specifications must include 

DOTIDMV personnel. 

The law enforcement DMV data has different fields that needed to be reconciled between the states. In 

addition, there are different coded values for many of these fields. For example, the conviction field in a 

driver history response might have the DUI in one state and the number 5 in another state. These 

differences were even greater than initially perceived. Future efforts need to consider greater analysis and 

specification of the codes and close alignment where possible with standardized AAMVA codes. In some 

cases, the AAMVA codes did not provide the degree of detail required for law enforcement. 

While the use of XML provides much greater opportunities to manipulate the resulting data, it also 

requires coordination for changes. DMV data changes are no longer just text. If changes are made to the 

data, it may have downstream implications. As a result, changes will have to be more closely coordinated. 

As the name implies, XML is very extensible, New data can typically be added without adverse impact. 

CANDLE continues to be extended on a regular basis, Improvements are managed informally through 

the Nlets collaboration server. Recommendations are arbitrated by the Nlets staff and periodic conference 

calls. A more formal Change Control Board is probably needed. Increasingly, changes will be requested 

which are not backward compatible. Multiple versions will need to be managed and maintained and the 

Nlets organization has identified the need to address the implications of these decisions more 

systematically. 

Early CANDLE versions were aligned with GJXDM versions. Versioning was driven by technical 

changes rather than functional needs. Future CANDLE revisions should to be driven by functional needs 

&A* more than GJXDM versions. 
L- - -,_ ---...- ---.-..---- -------. ------------.-------
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Neither Nlets nor the FBI CJlS Division has a formal process for validating new implementations. This 

is not surprising given that both the community of fifty states and the technical services have been fixed for 

many years. New technology is driving many states to dramatically change their implementations of law 

enforcement DMV services, The implementation of the Real ID Act will compound the pace of these 

changes. A CANDLE "certification" process would be helpful in this environment to insure complete and 

accurate operation of the new CANDLE services. The certification process would likely involve the 

validation of key transactions using XML schema. XML schemas are available for every CANDLE 

transaction. 

As Nlets transactions are standardized through projects like CANDLE, there will be a new role and 

content for Nlets "HELP" file. There will no longer need to be state specific HELP files but instead there will 

be a single HELP file entry detailing the national standard presentation format for each transaction. 

CANDLE is growing and changing. There is a need to review the early work done under CANDLE, 

particularly in light of major looming DMV initiatives such as Real ID. Nlets anticipates the need for a future 

CANDLE Summit that would reach out to a broad group of Nlets representatives and DOTIDMV 

representatives. The CANDLE Summit would include a broader array of subject matter experts including 

lead training staff. The CANDLE Summit would include a comprehensive review of CANDLE data content 

(fields, values). The Summit would also provide a critical review of the national standard presentation 

format. The end result would be any recommended presentation changes and the associated publicly 

available XML style sheets. 

The fastest and most effective way to extend CANDLE nationwide is to align with the common services 

offered today through AAMVA. AAMVA's Unified Network Interface already provides many of the 

standardized DMV services that are envisioned for CANDLE. Alignment with the AAMVA services would 

r y e ~ ! ~Zn er_nnnrnvnfscalp !hat wnuld hpnpfit all nmanizatinns 
-- -------= -.. -.----- --- ----- ---.---.. ----- -
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There is a great opportunity for a formal CANDLE case study that would show the clear return on 

investment New York State has been a great success story and would be an ideal case study. The 

CANDLE Project has the benefits of both cost saving eff~ciency as well as the intangible benefits of officer 

safety improvement. The website, it.ojp.gov, would be the ideal location to post the CANDLE Case Study. 

Overall the CANDLE Project has several significant implications for every Nlets member. Each 

member has the opportunity to use the CANDLE national standard presentation format. There is great 

potential for synergy with national rap sheet training. Nlets plans to survey the membership to determine 

the individual state CANDLE implementation plans. 

The Real ID Act will force major retooling of DMV systems. The focus of the Real ID will be on the 

AAMVA interface rather than legacy law enforcement DMV interface. To solve this problem, Nlets 

members need to support development of a common interface for AAMVA and law enforcement data 

exchange. In addition, alignment with AAMVA will allow the CANDLE Project to move from five to fifty 

states as quickly as possible. This strategy requires the adoption of CANDLE standards and specifications 

by the DMV and a much closer alignment with AAMVA. In addition, there is the need for adoption by 

leading Nlets "switch" providers. AAMVA has been successful accomplishing national goals with vendor 

partners by using a "shared" contract approach. The AAMVA model would potentially provide for the one 

time cost for all states supported by a switch provider. 

Nlets recommends the adoption of CANDLE data formats for intrastate use in addition to interstate. 

Further, Nlets is working to provide CANDLE compliant services at the state DMV. Nlets has identified a 

technical approach that would leverage the deployment of gateway servers as part of the AAMVA Digital 

lmage Exchange Project to provide a ready CANDLE capability in those states that use a gateway. This 

would require that enhance AAMVA lmage Application to provide CANDLE web services capability, support 

a direct AAMVA UNI-to-UNI interface to allow the connection of the Driver License Application UNI directly 
_ _ A .  di - -- ---------------.- ".---.--
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to the gateway UNI, and enhance the state DPS system to perform CANDLE XML transformations and 

provision web services. Extending standards-based driver record information exchange using GJXDM V3.0 

will increase the efficiency and effectiveness of law enforcement driver-related inquiries and improve officer 

and public safety. Aligning the interfaces for public safety and AAMVAnet may permit cost savings to 

DMVs by eliminating an entire tier of technology. 
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Ill.PROJECT DESIGN, DATA AND METHODS 

A. 	Background 

Justice and Public Safety agencies receive interstate driverlvehicle information in non-uniform, state- 

specific formats which poses risk to officers and the public. There have been several highly publicized 

incidents of innocent victim deaths as a direct result of the release of unsafe drivers by and or courts that 

did not properly interpret confusing DMV related information. 

Under the NIJ-funded CANDLE grant, Nlets, AAMVA and participating states used AAMVA's 

driverlvehicle information model to successfully convey uniform responses to law enforcement over Nlets in 

a format compliant with the DOJ Global Justice XML Data Model (GJXDM) information sharing standard. 

The New York State Police now both receives all NY DMV data and delivers it interstate via Nlets in 

CANDLE format. Likewise, Delaware, Iowa and Wisconsin have made significant progress toward 

achieving interstate CANDLE-compliant data exchange. 

By way of explanation, motor vehicle departments (DMVs) historically maintained separate system 

interfaces to support JPS access to driver and vehicle information. The DMV interfaces for law 

enforcement'were developed first and did not require uniform responses across states, as they were 

developed in an era where dispatchers "interpreted" the data. The AAMVA network was created later and 

was based upon full automated data exchanges supported by common interface software from AAMVA. 

It is possible to provide for the exchange of standards based data directly from the state DMV and 

ultimately to provide common shared services for DMV data to include JPS. A related goal is that adoption 

and deployment of CANDLE capabilities by state DMVs will permit the broadest and most rapid deployment 

of these capabilities. Conversely, the failure to coordinate with major DMV initiatives, particularly the Real 

ID Act, will almost certainly result in JPS' needs being less than fully considered as the state DMVs 
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modernize. Nlets will work with AAMVA to insure that these needs are fully considered as AAMVA defines 

the Real ID deployment strategy for interstate DMV information sharing 

Law enforcement agencies that have adopted CANDLE standards have generally determined that 

CANDLE benefits are just as applicable to intrastate transactions. It is possible to extend the exchange of 

driverlvehicle information in a common format between public safety agency groups with strong shared 

interests, and to realize greater efficiency and economy by eliminating the layer of technology presently 

used to exclusively support law enforcement access to driver and vehicle information. 

AAMVA is currently completing the upgrade of the AAMVA network infrastructure under the Network 

Control System II (NCS II) project. As this project is completed, AAMVA will be better positioned to 

introduce next generation technology for DMV exchanges, particularly XML web services. In addition, 

AAMVA has several projects underway or planned that will result in changes and improvements to AAMVA 

capabilities. The most immediate is the Digital lmage Exchange Project. The Digital lmage Exchange 

Project provides limited funding for all 50 states to implement driver photo exchanges between DMVs for 

the purpose of licensure fraud prevention. Under this project, AAMVA is providing to each state, the option 

of the deployment of a "gateway" system that interacts with the DMV driver applications and image systems 

to exchange images. The gateway system can serve as a platform for providing access to DMV 

applications which makes it ideal for implementation of CANDLE capabilities. 

With the implementation of NCS II, AAMVA will have the infrastructure in place to begin the 

development of the next generation of the Unified Network Interface (UNI). With the advent of web 

services, significant UNI improvements are possible and the potential exists to incorporate CANDLE 

capabilities in the improvement process. 

=A - * --- 
- --- -- --- --- -- --.-- ----------- --.-
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B. 	Project  Des ign  

The Initial CANDLE project design was to provide a central gateway which would provide for the 

translation of AAMVA data into Nlets XML formats. While this approach was technically sound, it did not 

consider the political reality that DMV data is highly controlled and is typically released to public safety 

under close regulation. 

During the initial phase of the CANDLE project, two alternative implementation designs emerged. New 

York decided to format data in the CANDLE format directly at the DMV. Thus, the NY State Police received 

all DMV data, both intra and interstate, in CANDLE format. The CANDLE formatted data was transformed 

for in-state use to a text format similar to the existing in-state format to minimize retraining, while interstate 

Nlets requests were transmitted in the CANDLE format from the DMV. 

% The other CANDLE implementation approach was to accept DMV data in a current legacy format and 

transform it into CANDLE format at the Department of Public Safety (DPS). This approach had several 

limitations. First, the law enforcement data provided by the DMV was generally not as complete or uniform 

as specified for CANDLE because the state law enforcement interface predated the standardized AAMVA 

data formats. Second, a substantial amount of effort was required to transform the data and translate field 

codes. Third, any potential benefits to the DMV were eliminated by integrating the CANDLE services into a 

DPS system. 

To achieve the full benefits of CANDLE formatting, CANDLE-compliant data exchanges should 

originate from the DMV. Since CANDLE data is accessible via the AAMVA interface and aligned with the 

AAMVA format, the simplest way to offer a single, pervasive solution is to adapt the AAMVA interface to 

retrieve the necessary DMV data. 

-
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Nlets and AAMVA will have established the following objectives: 

Develop a CANDLE capability through the state DMV gateway andlor next generat~on 

AAAMVA Unified Network Interface (UNI) 

Implement both interstate and intrastate CANDLE services 

Coordinate the inclusion of CANDLE capabilities in the AAMVA modernization plans 

associated with the Real ID Act 

Nlets has incorporated the standards, guidelines, and best practices established through the Global 

Justice Information Sharing Initiative including compliance with the GJXDM standard and use of a Service 

OrientedArchitecture approach to maximize information sharing efficiency. Both Nlets and AAMVA have 

been strong and active supporters of the Global Advisory Committee. Both organizations have been 

founding members of the Global Justice XML Data Model initiative and related OJP initiatives. Nlets and 

AAMVA will continue to fully incorporatethe other "building block" initiatives that are being sponsored by 

OJP. Nlets is also working with Interpol to both influence and incorporate international public safety 

standards. Nlets has been very aggressive in adopting a Service Oriented Architecture (SOA) and supports 

the largest national level deployment of GJXDM based exchanges with nearly a million XML rap sheets 

alone being transformed and exchanged each month. Nlets has also been very aggressive in adopting 

industry standards such as web services. Nlets has contributed significantly to the efforts of the Messaging 

Focus Group which is defining the next generation service interaction profiles for the Justice Reference 

Architecture. 
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C. Project Data 

Three views of CANDLE data presentation have emerged. 

Represent interstate and intrastate data using the "in-state" format 
Represent interstate and intrastate data using the national standard format (Nlets text style) 
Represent intrastate data using "in-state" format and interstate data using the national format 

Most states have been adopting the first view. No doubt this is an initial reaction to the need to avoid 

re-training. Over time the use of the national standard format with state extensions will be increasingly 

common. The use of separate in-state and interstate formats may also be widely adopted because states 

seem to like to look at residents from a different perspective anyway. The same issues exist with the rap 

sheet. In the case of the rap sheet, states are quickly moving to the national format. Samples of driver 

and vehicle responses using the Nlets CANDLE national standard format are provided in figures 2 and 3. A 

sample of the vehicle response in the Nlets text style is provided in Figure 1. 

RR.NYDMVNYO0 
01: 15 04/27/05 00750 
01: 15 04/27/05 00168 AZNLETSZO 
TXT 
NYMV RVEH LETS 0415 
NPLDMV510 16 

HEDR DO9031 12865 343173-76 
LIC/DMV510. LIY/013003. LIT/PC. 
DIAL,TESTD 
SWAN STREET. ALBANY NY. 12228 
D08/050176. SEX/M 
VIN/DIALTESTlO. VYR/94. VMA/SATU. VST/2D. VCO/RED 
INS/400 ACE FIRE UNDERWRITERS INS 
STATUS/:EXPIRED 

Figure 1 Non-CANDLERegistration Response Sample 

---- -- --------- -- ------ ---.--- -------"a .%--- --- -- ------.----.. -
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*** REGISTRATION DETAILS *** 

REGISTRATIONID: SO14163392485654333 

VEHICLE REGISTRATION EFFECTIVE DATE: 2005-11-15 

VEHICLE REGISTRATION EXPIRATION DATE: 2006-07-19 

REGISTRATION JURISDICTION CODE (LIS): NY 

REGISTRATION STATUS: VALID 


REGISTERED TO: JOSEPH TEST 

DATE OF BIRTH: 1982-10-12 

GENDER: MALE 

MAILING ADDRESS: 444 HOLLAND AVE 2; LACKAWANNA,NY 14218 

VEHICLE REGISTRATION PLATE ID: ABC123 

VEHICLE REGISTRATION PLATE TYPE: PASSENGER 


*** VEHICLE DETAILS *** 

VEHICLE ID:  lGNDU03E7WD240333 

VEHICLE VINA: CHEV-VEN 

VEHICLE MAKE CODE: CHEV 

VEHICLE MAKE TEXT: CHEVROLET 

VEHICLE MODEL CODE: VEN 

VEHICLE MODEL YEAR: 1998 

VEHICLE MODEL TEXT: VENTURE 

VEHICLE STYLE CODE: SW 

VEHICLE PRIMARY COLOR: GREEN 


*** INSURANCE DETAILS *** 
INSURANCE CARRIER: FARMINGTON CASUALTY CO 

Figure 2 CANDLE Vehicle Registration Response Sample 

NAME: MARVIN K TEST 
PRIMARY CONTACT ADDRESS: 2070 CLINTON AVENUE; BRONX,NY 10457 
COUNTY: BRONX 
LOCATION COUNPI: BRONX 
DATE OF BIRTH: 1974-07-18 
OTHER ID :  711671383 
HEIGHT: 507 
EYE COLOR: BROWN 
GENDER: MALE 

*** DRIVER LICENSE DETAILS *** 
DRIVER AUTHORIZATION ID :  H017108376373477874 
ISSUE DATE: 2004-03-03 
EXPIRATION DATE: 2012-07-18 
DRIVER ENDORSEMENT: PASSENGER 
DRIVING RESTRICTION CODE: NOT VALID FOR AIR BRAKES 
DRIVING RESTRICTION CODE: NO VEHICLE OVER 18,000 LBS 
DRIVING RESTRICTION CODE: ADULT SEATING CAPACITY - 7 OR LESS 
DRIVER LICENSE PERMIT QUANTITY: 0 
DRIVER LICENSE COMMERCIAL CLASS CODE: C 
DRIVER LICENSE NON-COMMERCIAL CLASS: C 
DRIVER LICENSE NON-COMMERCIAL CLASS CODE: CDL *C* 
DRIVER LICENSE COMMERCIAL STATUS: REVOKED 
DRIVER LICENSE NON-COMMERCIAL STATUS: VALID 
DR.IVER HISTORY CONVICTION OUANTITY: 2 

U.S. Department of Justice - 1 6 -
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DRIVER HISTORY ACCIDENT QUANTITY: 0 

DRIVER HISTORY WITHDRAWAL QUANTITY: 1 


***  DRIVER CONVICTION *** 

CONVICTION DATE: 2005-10-24 

CONVICTION LOCATOR REFERENCE ID :  5102404001 

ORGANIZATION TYPE: BRONX COUNTY, ADMINISTRATIVE ADJUDICATION 

OFFENSE DATE: 2005-10-21 

DRIVER CONVICTION TEXT: LEAVING THE SCENE OF A PROPERTY DAMAGE INCIDENT WITHOUT 

REPORTING 


***  DRIVER CONVICTION *** 

CONVICTION DATE: 2005-02-02 

CONVICTION LOCATOR REFERENCE ID: 5020204003 

ORGANIZATION TYPE: BRONX COUNTY, ADMINISTRATIVE ADJUDICATION 

OFFENSE DATE: 2004-05-23 

DRIVER CONVICTION TEXT: OPERATION OF A MOTOR VEHICLE WHILE USING A HAND HELD MOB 

ILE PHONE 


*** DRIVER LICENSE WITHDRAWAL *** 
WITHDRAWAL EFFECTIVE DATE: 2005-06-07 

WITHDRAWAL REINSTATEMENT DATE: 2005-07-22 

WITHDRAWAL REASON REFERENCE CODE: FAILURE TO PAY FINE (SCOFFLAW) 

WITHDRAWAL ACTION: SUSPENSION 

WITHDRAWAL LOCATOR REFERENCE: K732370 


Figure 3 CANDLE Driver History Response Sample 

D. Project  Methods  

In parallel with the deployment of CANDLE capabilities, Nlets intends to work with AAMVA to 

incorporateJPS requirements into the Real ID implementation planning process. This will involve a broad 

outreach effort within the DMV community as well as a revisiting of the CANDLE specifications with a 

broader Nlets constituency and inclusion of DMV subject matter experts. The CANDLE specifications may 

be extended to include data that is typically used only used by in state law enforcement such as handicap 

placard information. 

The CANDLE specifications were incorporated into the Nlets User and Technical Guide and the entire 

Nlets community is familiar with that document. Since that time, the justice community has adopted the 

lnformation Exchange Package Documentation (IEPD) methodology and guidelines. Formal lnformation 
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Exchange Package Documentation (IEPD) will need to be developed as part of the next generation of 

CANDLE definitions. 

The CANDLE Gateway approach assumes that DMV data is accessed through the AAMVA Unified 

Network Interface. Currently, UNI does not provide access to all of the required information, particularly 

about vehicles. The UNI data limitations need to be identified and a future mitigation strategy developed. 

Once DMV data is accessible, the second problem is finding a common mechanism to transform DMV 

data into CANDLE format. Three major components are associated with implementation of CANDLE II 

gateway capabilities - the AAMVA Unified Network Interface, the AAMVA Gateway system and the DPS 

CANDLE-format processes. These three components can be managed independently. 

The AAMVA UNI component must be modified to provide to directly exchange AAMVA formatted data 

with the CANDLE Gateway system. This effort requires the direct involvement of AAMVA as a critical 

CANDLE partner, in order to make all required changes to the proprietary UNI software. 

AAMVA is providing its Gateway system to DMVs under Department of Transportation sponsorship. 

The DMV-ownedloperated AAMVA Gateway platform allows digital image exchange between DMV offices. 

CANDLE Gateway services would also employ the same UNI interface. The CANDLE Gateway would 

bridge between the AAMVA UNI interface and a DPS web services interface. The CANDLE Gateway 

would transform the AAMVA formatted data into CANDLE XML. 

Finally, CANDLE states or their technology partners will implement CANDLE DPS processes. 

Interstate exchange of CANDLE information over Nlets would thereafter be very straightforward since the 

DPS would already receive DMV data in CANDLE format. In-state processing includes application of a 

style sheet to transform data into the desired state format. The in-state style sheet could also be applied to 

CANDLE formatted data received from another state via Nlets (Figure 4 Future CANDLE Architecture). 

--\r- L----
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State 

Publ ic  Safety 


Aaencies 


Leveraging AAM VA1s  
Unified Network Interface 

Figure 4 Future CANDLE Architecture 

The Unified Network Interface (UNI) provides a call level interface that resides directly on the DMV 

computing platform. UNI exchanges transactions through the M M V A  Network Control System II (NCS 11). 

At present, a UNI-based system may communicate to another UNI-based system only through AAMVA's 

NCS II. As it would be inefficient to use the intermediate NCS system for in-state exchanges, it will be 

necessary to enhance UNI to provide a direct UNI-to-UNI capability allowing access from the Gateway 

system in a manner sufficient to support the high volume public safety requests for CANDLE data. 

CANDLE data formats have been aligned with the AAMVA Message Interchange Envelope format 

(AMIE) and Messages over AAMVAnet using XML (MAX), which makes it possible to develop an additional 
- .- -A-. ----
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CANDLE gateway application that both transforms CANDLE requests into the UNI call list format and 

conversely, transforms the UNI call list response data to the CANDLE format. With the CANDLE gateway 

application in place, state DPS systems could be modified to exchange CANDLE data between Nlets and 

the DMV CANDLE gateway. 

In-state DMV requests need to be converted from legacy format to the CANDLE request format for in- 

state enforcement agencies to use this capability, Likewise, CANDLE responses need to be converted to 

text for display on in-state legacy terminals. CANDLE request creation is straightforward because of its 

small size and the precise format of legacy requests. Response transformations can be performed simply 

because of the ease with which a style sheet can be applied to the CANDLE response. . 

Provided the national CANDLE text format is acceptable to the in-state agency considering such use, 

existing CANDLE style sheets can be applied. If the current State format is desired, a custom style sheet 

can be created matching the legacy text format. As an additional service, the AAMVA Gateway could also 

be used to provide access to in-state DMV images for local public safety use, which could be easily 

accomplished by extending CANDLE specifications to support image exchange. At present, the DMV 

image exchange agreement prohibits interstate exchange of DMV photos except for license fraud 

investigation. The ongoing national discussions on identification management, security, and privacy issues 

eventually should result in regulation changes enabling interstate photograph access and exchange. 

Web services will provide the exchange mechanism between the CANDLE gateway and state DPS 

system. Each interested State DPS system would need to support web services. The AAMVA Gateway is 

a Windows server with development tools to implement XML transformations and web services easily. The 

newly-installed AAMVA gateway systems will already contain the latest UNI software (version 4.0) needed 

to support the AAMVA Image Application. 
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IV.PRESENTATION OF FINDINGS 

A. 	Findings 

It is possible to develop a gateway system that can be used to broadly deliver CANDLE web services 

capabilities. To meet required performance, AAMVA UNI modifications would be needed to support a 

direct UNI-to-UNI interface; this would allow the Driver License Application UNI to connect directly to the 

gateway UNI. State DPS system enhancements to perform CANDLE XML transformations and provision of 

web services will also be required. Taken altogether, these enhancements would provide standard 

CANDLE transactions and data to JPS across the United States. Further, if these services meet all JPS 

needs, it may be possible to eliminate the legacy State DPS DMV law enforcement interfaces and thereby 

provide considerable long term savings. Most important, making the standard CANDLE XML format 

generally available through this proposal will provide uniform DMV responses to JPS improving efficiency 

and enhancing the public and the line officer's safety. 

It is possible that current AAMVA applications may not provide all of the data required by existing in- 

state JPS applications, e.g., handicap placard status. Alternatively, if all law enforcement services can 

eventually be provided through the CANDLE gateway, DMVs may be able to eliminate separate law 

enforcement/State DPS interfaces and need only employ the UNI interface to deliver both AAMVA and JPS 

services. This innovation would eliminate DMV costs to maintain the legacy state DPS interfaces and 

constitute a significant long term cost saving benefit. 

8. Disseminat ion Strategy 

Nlets and AAMVA provided periodic updates on the CANDLE Project to their respective memberships 

and stakeholder organizations through internal communication mechanisms and web sites. Both 

organizations provided the oversight and approval of their respective governing bodies. 
L_-__-_- -------	 7 
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Nlets was highly effective in communicating information about the CANDLE project at both the Nlets 

Annual Conferences and the recent Nlets lmplementers Conference. The Nlets lmplementers Conference 

is second only to the GJXDM User Conference in terms of reaching implementation managers and 

technical staff with directly appropriate responsibilities. For the past two years, approximately 150 people 

have attended the Nlets lmplementers Conference in January and heard both technical and managerial 

presentations concerning CANDLE. Nlets also has worked directly with leading vendors in an effort to seed 

CANDLE capabilities into the vendor products to be incorporated as part of the vendor product release. 

Nlets has provided CANDLE presentations in a number of national conferences as an example of a 

success story and to communicate best practices. 

Nlets state members have in turned communicated the CANDLE message within the states. The most 

significant example is the New York State Police (NYSP). NYSP received a small secondary CANDLE 

grant from Nlets which it matched with funds and internal resources. The result is a CANDLE compliant 

capability being provided by the NY DMV and providing all state law enforcement DMV access. NYSP has 

effectively provided a ten fold match and deployed GJXDM compliant services for all interstate and 

intrastate DMV law enforcement services. 

At the request of Nlets representatives, several state public safety agencies are working directly with 

the DMV counterparts to implement CANDLE capabilities. Nlets has tremendous access and influence with 

state representatives to achieve broad dissemination. 

C. 	Performance 

The table below summarizes the findings of the CANDLE grant in terms of key performance criteria. 

Performance Criteria 	 CANDLE Value 

__.<i--	 -___ _ A. Understanding of the problem and its importance 

U.S. Department of Justice 
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0. Qualitv and Technical Merit 

of the problem and its 
importance 

The problems of confusing interstate responses are a 
daily operational concern that has been repeatedly 
ex~ressedby Nlets on behalf of the field off~cers. 

Innovation and creativity 

-

" 

Nlets leads the public safety community in developing 
innovative information sharing solutions based on 

Soundness of methodology and 
analytic and technical approach. 

GJXDM standards. The CANDLE Project 
demonstrated creative thinking in integrating two sets 
of needs (DMV and public safety) into a common 

The CANDLE Project developed a sound 
methodology that was extensively vetted within the 
AAMVA and Nlets oraanization. 

~ r - --

I CANDLE leveraged industry research and 

Feasibility Of proposed and 
awareness of pitfalls. 

Awareness of the state of current 
research or technology. 

solution. 
AAMVA and Nlets developed a technical approach 
avoided the numerous technical and organizational 
~itfalls. 

development in GJDXM and the NIJ AISLE Project. 
The CANDLE participants are leaders in public safety 
and participate in standards committees and working

I groups. J 

C. Impact of Project 

Potential for significant advances in 
the field. 

Potential for significant advances in 
scientific or technical understanding 

As it is more broadly adopted, CANDLE will 
dramatically improve the effectiveness of public 
safety information sharing and improveofficer safety. 
Driver and other motor vehicle related transactions 
account for over half of the Nlets daily volume. 
CANDLE gives key state IT professionals in both 
DMV and public safety agencies a greater 
understandingof technical issues and the opportunity 
to develop corresponding best practices. The 

of the problem. I promulgation of XML to public safety organizations
1 will promote information sharing through state 

1 

--We---- .I---- ----.-----~l -.CII-.--
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and practiceof criminalJusticeand 
related agencies and improving 

and qualityOf 
life. 

-

integrated justice initiatives. 
CANDLE addresses the need for public safety 
agencies to improve information sharing and leverage 
the benefits of Internet driven technologies. Likewise, 
members have expressed the benefits of providing 
consolidated services for both the DMV and public 
safety information needs. 
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1 1 CANDLE addresses a mainstream public safety 7 
Relative importance of the criminal problem, effectively and efficiently obtaining driver 
justice or public safety problem information, and fosters information sharing to 
issues to be addressed by the improve homeland security. CANDLE also responds 
proposed effort. to the need to lower costs, increase capabilities, and 

build technology standards 
CANDLE employs standards and technology that 

Affordability and cost-effectiveness of improve service-and lower cost. The replacement of 
proposed end products, when proprietary standards with open standards will 
applicable (e.g ., purchase price and significantly lower costs by providing greater 
maintenance costs for a new competition and standardization. Common 
technology or cost of training to use AAMVAINlets interface will lead to long term 
the technology). reductions in maintenance costs. 
Perceived potential for Nlets provides solutions as "open source" to public 
commercialization andlor safety agencies. In addition, Nlets is contracting with 
implementation of a new technology key vendor partners to insure that states can obtain 
(when applicable). CANDLE services as an integrated part of the 

products that they routinely purchase. 

D. Capabilities, Demonstrated Productivity, and Experience 
I Qualifications and experience of I The participants are leading public safety and DMV IT 1 

proposed staff. practitioners. 
The project staff and organizations successfully 

Demonstratedability Of proposed managed the CANDLE Project in the same manner 
staff and Organization lomanage the as a number of leading edge national DMV and public 
effort. safety technology initiatives. 

Nlets developed a detailed task breakdown with 
associated resources. The experience of the grant 

Adequacy Of the to manage the management provided high assurance of the 
including how various lasksadequacy of our management plan. Both AAMVA 

are wbdividedand resourcesare and Nlets have Technical Committees in place that 
used. provided guidance and oversight insuring adequate 

management. 
Nlets very successfully performed the CANDLE grant 

Successful past performanceOn NIJ and the previous AISLE grants sponsored by NIJ and 
grants and contracts BJA. 

E. Budget 
I The return on investment for CANDLE is substantial I

I Total cost of the project relative to I because it "seeds" capabilities that will affect every /
I the perceived benefit. ( law enforcement organization in North America. This 1 
I / return is further multiplied by the impact on the 1 

_YA+m&/l 

a---
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AAMVA community. 

Nlets provided downstream resources to numerous 


Appropriateness of the budget states to further make the relative cost very 
relative to the level of effort. reasonable. 

CANDLE built upon the equipment and expertise 
Use of existing resources to deployed as part of the NIJ AISLE effort. NLETS 


conserve costs. committed the NLETS staff and their extensive 
I I ex~ertise at no cost. I 

F. Dissemination Strateav "' 
Well-defined plan for the grant 	 Nlets provided direct access to state law enforcement 
recipient to disseminate results lo 
appropriate audiences, including 	

leadership to provide effective dissemination through 

conferences and numerous communications 
researchers, practitioners, and 


policymakers. capabilities. 


-- ---as 
--.--	 -- --- - -------
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Performance Objective 

Develop, evaluate, or test technologies and tools that can increase the effectiveness of law 
enforcement agencies' and officers' use of information to guide decision making to reduce and 
prevent crime. 

Performance Metric 

Relevance to the needs of the field as 
measured by whether the grantee's 
substantive scope did not deviate from 
the funded proposal or any subsequent 
agency modifications to the scope. 

Quality of the research as assessed by 
peer reviewers. 

Quality of management as measured 
by whether significant interim project 
milestones were achieved, final 
deadlines were met, and costs 
remained within a ~ ~ r o v e d  limits. 

CANDLE Value 

Nlets has a record of delivering more than initially 
specified in project scope. The original CANDLE grant 
identified two states for pilot deployment of driver related 
transactions. Nlets delivered driver and vehicle 
capabilities to five states. 
Nlets has consistently delivered the highest quality 
engineering services. The confidential survey after the 
Nlets lmplementers Conference had only one person out 
of nearly a hundred that said that they would not return to 
the conference again. 
The CANDLE Project was completed within budget. 
Under the auspices of the CANDLE project and with 
matching funds, the State of New York converted all DMV 
law enforcement transactions to a new CANDLE 
compliant interface in less than a year. 

U*Z 8 I h 
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V. 	IMPLICATIONS FOR POLICY AND PRACTICE 


The CANDLE ~mplicat~ons
for both policy and pract~ce are enormous When fully deployed, CANDLE 

will Improve the effectiveness of nearly every justice and public safety professional in the nation. It will 

make these professionals more efficient in this resource poor community while saving llves by avoiding 

terrible mistakes in decoding infrequently used interstate data. Even states that do not adopt CANDLE are 

benefiting by the standardized text responses generated by Nlets in response to GJXDM compliant 

CANDLE states. At present New York is the only state producing all law enforcement DMV responses in 

the national standard CANDLE format so there is no apparent benefit beyond an easier to read New York 

DMV record. But other states are close to providing CANDLE responses. As the second and third states 

produce the same format, it will be readily apparent that there is a national standard that can be adopted 

and for which officers can be effectively trained. States are seeing a similar situation with the national 

standard rap sheet and will increasingly expect interstate data to be represented in a common national 

standard format with GJXDM as the underpinning. 

The policy implications associated with the Real ID Act implementations are even greater. State DMVs 

will be struggling with the major re-engineering efforts that will be needed to support the identity verification 

requirements of the Real ID Act. This is estimated to be hundreds of millions of dollars. State DMVs will 

implement funded Real ID requirements first with potentially. disastrous consequences for legacy law 

enforcement interfaces. In many cases these specialized law enforcement DMV interfaces were developed 

years ago by a staff that may have since retired. Changes are problematic and re-engineering funding may 

not be available. CANDLE provides a framework and specification for the law enforcement DMV exchange 

requirements that can be adopted as part of Real ID re-engineering efforts. The goal of the Real ID Act is 

greater homeland security and public safety. It is important not to lose sight of that goal as it is translated 

- __-=-+ 
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into changes in DMV systems to improve identity. CANDLE will permit the downstream benefits of Real ID 

improvements in identity and criminal information to be delivered to the officer on the street where it will be 

most effective. 

k,---<---s-
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Appe~idix:C - Solution File Descriptions 

You need both " S u p p o ~ t F ~ l c ~ "and "Syjtcrn" t'o1tiel.s a11tlall trles rn tl~ttmto cornl,~l~>~ h c~ O L I I C L ~  

code. 

BPD-FE and BPD-MO 

Open the solution file 
The jolutron l ~ l e"BPD-IE.\lnW 15 locdted 111 the ''BPD_I:En t'older The f ~ l ecdn be opened 

the same e~ the rby going to thdt folder lo open the RPD-IE sln or by runnlng the 
"openSolutlon bat." 

Configure the solution file 
1 From the matn menu, go to "Tools"+"Oplrons"+ "Projects" 3 "VC++ Dlrectollzs" 

Under [he "Show Directories f'or" tab: 
+ Choose "Include files", and add the "Include" folder of the "Regular Ex i~~ . e s s~on  

ly, add the "/lib" folder of the TMI c111-ectory. 

+ 

Expression Con~poncnt1,ibrarv" to i t .  
"lib" and "luclude" folders of ' ' B c g ~ ~ l a ~  
Additionally, add thc "/vcpp/l~b"t'oldc~of rhc 

C l ~ c k"OK' to F ~ V CYC)UI co~l f igurn t~o~i  
2.  Sclcct thc "UPD-FE" p(ojcc[ 111the holut~oncuplolcr , ~ndthen "P~qcc t "+  

"Propcrt~cc"+ "Conflgurat~onP ~ o p c ~t~es"-3 "1,1nhcr" + "inpt~t"3 " r l d ~ l ~ [ ~ ~ ~ l ~ l  
L)epe~ldcnc~c\" 
;Icld "11bldn1-dcbug 1113" 'ind ' K C F U I L ~ I  i:.uprc\~~onl-rhVc7 1 lrh" to I I I C  of t l c l ) ~ * r l ~ l c > ~ 1 ~rc,\ 
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"Propcrtics"3 "Configuration Propcrtics' 
Add "./bin" to i t .  

Sclecr the "RPD MOWproject rn thr: rolul~on cxplorer and then "P1~ojcct"-3 
"Properrlesv3 "Conf~g~~riltion PI opert~es" + "1,lnker" 3 " I I ~ ~ L I I "-3 .'i*\d(l~tion;~l 
Depeadencles" 

Distribution 

Build the main setup file "setup.msi" 
Open "RPD-IE sin" uude~ the "Serup\Set~~p Build the project Aflcr I ~ ; I I ,'1 frlc' lolder 

' setup ~ n \ l "  wtll be generated In "Setu~~\Setup\Rele~~ee '  tolder When the usel ~nsralls th15 
p~ogldln.there w ~ l lbe two 5ho1rcuts c~eatecl on the user'$ tlesktop However. the tlef;\ult 



0 

propertle\ of 11ie\e two \llortc'irt\ d o  no t  5~1pport dr'lg 'incl drop funct~onalrty. You mu\[use 
ORC'A to ~ n o d ~ l y  the x tup  I ~ l e  I [  manu,illy belole you tl~str~bute 


Yon can download and 1n5tall ORCA msl f ~ o ~ n  
HERE 
1 Run ORCA 

2 Ope11 the "sclup IIISI" frlr ill rlic "ScL~1p\Stt111~\rele:i\c~'
folder 

3 F ~ n d  the Sho~tcut oatcgol y 


F111cl tlrc 1tc11is ~ t h  13 n~lrrle "S t~o~tc i~ t  to BPI). 1-1; cuc". (~11 t l111~11  " ( I c I ~ ~ I I I I IC J I I I I Ccl1'111g~,I 

0 i I A t 1 I I I I 1 \ 1 r I t x ' I . I " I I ". I * & .  

5. Frrld thc Itcrn5 ujrth r1;irnc "Slior'tcut to HPlI hp10tic", anti thc~l cli:~r~pc '~~c~"I \ I I I J .L ' ; I ILI Ic '  

1 0  " [ T A P C , C T I ) I R !  \ h ~ n\FFrl-1W.c 2 0 "  I rldcl " I  ~ . r c ? c t "  


Save the sctup msr 


Prepare your own setup wrapper 
You can wsap many individur?l sctup progl-alms into a single.sctup p~x)ccs\. Al'tcr yoi~ i r ~ ~ t i l l l  

one. the next one will auto~natic~~lly start to inslall. Mahc sure the uses illst;~lls all I I L ' ~ C ~ ~ ; I I - ) ,  

softwarc for ~ O L I I -sys~criiby using this \wappcr. 
Open "setup.slu" under the " S e t u p \ n o o l s t ~ ~ ~ ' .  Moclifjp tlie cotJe i f  you h o u l t l  like, ; l r ~ t l  

then build the project. A file "setup.cxe" will be genesatetl under " S ~ ~ U ~ > \ U ( ~ ~ ~ S ~ I . ~ ~ ~ ~ > C I . \ I < C : I C ~ ~ S ~ ~ "  
folder. 

Run  "distribute.bat" undel "Setup". I t  will automatically collect all installation files for the 
RPD-IE systems into the folder "HPDIE-binary-release". Notice that setup.msi is or~ly o r~eof 
tlie installation f'iles generated. 

Tliis f'oltle~. ;intf all files located within it is your distribution package. Zip the f'iles or copy 
~lieni to the coriiputers where you would like to install rlie RPD.._IEclier~t system. The following 
figure sho\vs all f'ilcs that should bc i l l  "RPDlE- binasy-I-clcasc". 
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11.1 BPD-FE 
Aur~bute Summary 

1 N/A 

I Data flow conr~ol- - J 
0>eration Llctails -.- ------ - ..---- -- - - .----- - - .- -.. - .- --


DcSault i Public BPI)-FE() 

constructor I N/A
/--

T'ublic n1yML~in() 

'l'lic n ~ c ~ h o d  c ~ c ~ ~ ~ t c \1)oc uiucLill oOlccr\ L.IL11 1)oc unlclll I
O ~ T ~ L ' L  1i,1\ 

one Ille n,lmc 'I\  [hc or~ly i n i l ~ n l ~ / : ~ l ~ o n  ' I I \ oI)di,llnclcLl ' l - l i~\i i ~ c ~ l ~ o ~ l  
cheek\ the clarabd\c or ( i lXI3hl  io m,~hc \uic I)(]  C ~ L I ~ ~ I C ~ I I L 'C lo i i~~ i l c~ i~~  
ID (conlrol nunibci ) 
One Co l l ec l~onHi~~ lde~  object 1s credted All Document objecl\ n ~ e  
given LO the CollectionRuilder ol3ject f o ~  preprocetslng The ~esu l t \  
become the seg~iientWitliPOSI,lar 111 tliz D o c ~ i m e ~ ~ t  object\ 
One FeatureDiscover ol>ject 1s created Acco~dlngto the sysre~n 
cunf-~gu~at lon,tile neth hod tfynam~callyb ~ n d seither a 
SerialFeatureExtlactor object oi a Pai;illelFeatuleExtractc~lobject to 
FeatureExl~dctor object 
Onc Document object 15 given to the eutractFcaturcs0 ~ncthod of thc 
FeariireExtr dctor object each tlme to apply iiltorrnat~o~i extraction 

RliE rules to cxti act fcaru~cs f ~ o l n  tllc Docurncnr object. The rc\ulr< 
arc 111 the allFcntu~cs attr~butc of tllc Llocumcnt oblcct 
Onc ODBC I $  crcarcd All Documcnt objcct5 arc passccl ro it so that 
the Scaturcs cxtractcd 'ind thc ol-1g111al texr could be storccl In tic 
BPD-IE database 
One CrJXDMConncc[or objec~t I S  crcaled All Docurncnr oblcct\ '11 c 

C X I ~ . ~ I C I C L I; I I I ~  cI p"~hC"1 lo i t  So that t h ~  f ~ 3 1 1 1 1 ~ ~ ~  I ~ 011giilill I C . ) ~ I  c.oilld 

I also be stored in rhe C;.IXDM i'ilc.

' 'T'lie B1'13 coiiraills dcl;iiih. 
I:t;.rnvh?,,~inI'lo\~~ch;~rt
i -...,....I: ....# .:....--- - .- ... .-. -.... -.- .. . . .  .~ 

Atrribiile Summa-y --- ------- - .- -- --- --- --------- --- --- - --- - ---- - - . 


1'1orected alll~1leNa1nesLVith1'~111i 

Each Stling 14 a tile'$ ndliit: ~ ~ t h  
colrect path. Thew lile name\ ale 
t!om the r ( - . t ~ . ~ ~ v ~ A l l F ~ l t ~ N ~ ~ m r \ ~ ~~nzthoi j  -



Ol->er-atlon Summary 

corlstruc tor 1 Publrc BPD-IE ( ~ n targc, cll;u" algv) 


This 1s r l~c sral t p n ~ n tof thc $pstcrii 

boo1 Prlvatc rcrr~cvcAllF~lcNa~nc\(  
char" a r s v  ) 

Convcl- - -- -t lnput paralnctcrs ~ n t o  filc names w ~ r h  path 
boo1 PI lv,lic re,~dConf~gur;itlms() 

i Rend all confrgul a t ~ o r ~ s  iltlonF~lcNarrlc'. I ~ l c  lrlto thr: Irom thc "conf ig~l~  
I 
I syslcmConflq attr~t)ute 

------- -- ----L- -_ -

I'ubI~c UPD-11: (lnr gc, c h d ~  '11 gv) 

Call reudConl~gnrallons() ro rcud ;111 syjlcm configunrLions inlo 

syslernConl'~g 

F ~ l e  name\ or- lolder Iiamej 'ire ~nput  palameter\ T ~ I \ 
method ul~ll 
call reti~eveAlIF:~IcNa~nrs() all a\,:~ll;~hlc 11)I O  oh t :~~n  11lc\ ~nd~c: i~c t l  

i [he paranleters. 
I- ---------.--

hool i vccror<St~ . i~ i~>11cn;iri~c~P~.ivate re[]-ieveAIIF~IcNnrncs( I ) 

j The input is a list ol' I'ile~iamcs o r  l ' o l c l  narncs. 11'a parari1cLcl- i \  a 
/ folder, then gel all f'ilc nalncs ulliler the folder. Al'ler t l i ~ i ~ .pus11 ; i l l  l ilc 
! names into allFilt:Nal~~c$Withf'ilrh 

If a11 file narnes exist, tlle~l I-et~i1.11 Lrue. Olhcrwise. 1.eli11-n false. 
This method could only bc called within thc main() f ~ ~ n c r i o r ~ .  
Private rcadCoiifigurarionsi ) 
Opcn thc configul.ation filc. Kcad all coi~t'igurations into 
cossesponding ficltl of' tllc systcmConfig. Close the configuration filc. 
If rhc config~iration filc docs not exist. return falsc. Otllcrwisc, rcturli 
truc. If sonic co~~figuration ficlds arc rriissing i n  thc configuratio~i f'ilc. -

then the def'iul[ valueh of ~hcsc  fieldb are used. 



-- - -- 

- - - 

- -- - - - - - - - 

--- -- 

co~lstructor 	 N/A 
V o ~ d  	 Public m y M a ~ n ( )  


Declare hIoclelRu~lder wrth trarning p:+liimeters 

Get all r~llec learned 111 tile Model Ru~lcler 


rllr ough Storngc 	 -- --- - - --- -

11.4 BPD-MO 
--- -- .----- .- -- -- - - --1 

Artrrbu~c Surnrnnry -- -.--.- - -.A 
/ N/A 	 -- -- ---J 

-O p i t i o n  Surn~nary 
Dcfaulr I Publrc BPD-MO() 
constructor N/A 
Vord Public rnyMvlain0 

--	 -----I 
I Data f low co111ro1 

k T v a t c  d~rp layUscr In~c~-f :~ccvoid )( 

Prepare the search torm I -. - .__-_I .. .. .- .... : . .-- ..... _ . -.._............ . . . . . . . - . . . . . - .1 


................................ - ...............................................-.... 


... ...............

search So r~~ i /ke~word  to documenrs in ..................111e database ...... 


Private ExtractFeat~~re ( void ) 
Call Feati~reDiscovzr to extract falurcs for the f'illOurI~orm( j melhocl .. 

Opcr allon Details 	 - -- -- -- - - -- - - . 

Default j RPD.-MO()P u b l ~ ~  
construclor N/,A 
Void Pc~bllc myblvla~n() 

Call dlsplnyl Iserlnrer l'icc() 

Call Ext rac tFea t i~~e( )  

Call f~l lOutForm()  

Call 111;lrcl1h'IO() 

D~splny scarch r c ~ l t  In summary 

D I S I J ~ , ~ ~ 
thc cllrllc docurncnr rt ncccssary
-

Void 	 Pllvnte dlapl'lyuser Irltcrfc~cc ( \/old ) 
D~spl'ly ~ l l c  se'uch lorm, ;unci prov~dc llie mosl often usecl 
l'ea~u~.eTy_peslvi~lues....- .........................
 ...... 

Private f i l lOu~I~orm (void ) 
Usc D o c u ~ ~ ~ c n t  ol7jcc~s' fkaturcs 10 

search i.orrn. 
f i l l  oul corrcsponding fields on ~ h c  

------ =-----a I I Corl\lert the search i o ~  rnlhey~vo~tl to se;l~cll SQI- comin,~ncl~ J 



- - 

- - 

Search the RPI>-IE ddat'ihase 

D~spl'ty [he results ro the user 

I 
If the search keywur-cl I S  rllegal, or there ale dat'ibase related errors, 

1 then r.eturn false Otller.wise, retur-n tr~re. 
/ P l a t e Extr:ictFeatore ( \~oldi 

/ Call Featur.eDiscover to extract l'eiitures 
A11 features arc storcd in  a Docu~ncnt  ob,jcct 
Thc Doculncnr objcct will bc uscd in thc f'illOutForrn0 ~nctlloci 
If at Icasr one fcatu1.c on the scarch form is cxtracrcd. tl-~cn r.cturr1 ti-UC. 

Otlicl-wisc. r6tur.n falsc. 
-L .... ......... . .  --.. 

O p ~ ~ i o r i  ----S u l r i m a r y ~  
--.- 1-

Public LII'DTD ( void )constructor 
1 N/A...I 
 .-..-.-..-.-... 

I 1 D,I~:IIlow control 

Oper'i~ron. .- . -Detd115-
8 - - - - - - -

- . . - - .-- - - - - -.-- - - - . --


con\tructor / Publrc BPI>-TD ( vord )


I N/A 

Void  / Pitblic h?yMain( void )
1 Load Docurnenls 

Declare Collection Hi~ilder 1 Declare Tr:iiriingSet i)erclopur. 
I Save ~.csults illto Stor-agc 

....... 1 


This is a cornpollent of 'TMI 

-...-- -....................... ..............-. 


Void 1 Pirblic h*l~,Milrn( vord ) 
.-- ------.......-. ......-... -. . -. ...........
 ........ 




1112C. 

using the $)/stem conl ' ig~~r:~rio~i .  

Pri\,ate segmenta~ionRt~leI,ist 

All scgme~~rarion rules
rules are stored in the vector. All scg~nen~at ion  
are read from the " s e e ~ n e ~ ~ t a l ~ o n l i ~ ~ l r l ~ o c a t ~ o ~ ~ "  

-

Operat~on Sumlnriry 
construct or ( Publlc CollecttonRu~lder (Enum dataSourceTy~e 

Initialize rhc attributes o f  thc C:ollectior~Uuildc~- -- -. -- --- -- - -----.. --------
Private rcadScgrile~itatio~iliulcs() 

Operation Details 
cor~structor I CollectionRu~lder (Enurn dataSourceType dataSo~trceFromCo11i1g. 

S t n l ~ g,egrnenratlonRuleI-ocat~onF~omConf~g,enum POSTagferType 
POSTdggel FromConttz ) 
Tllc three p:zr:?1nctcr5 ot the furlc'tlon5 nre isom the systcrll 
con f~gura t ro~~ .  
dataSnt~icc= daraSourccFromCnnflg 
scg~ncntKulcLocatinn= seg~nc~~tKulcLvc~~~ionF~o~nConfig 
POS'l'aggcl = POSTaggcrFl onlCon f I;: 

Opcrl the scgnlcllrat~on rule col1ricctton accol-ding to dotaSource and 
segrnentIiulelocarion. Read dl1 rule\ ~ n l o  xcgn~ent~~t~onKuleLiatGlow 
the connecrlon 
If' the scgrr~c~~r~ltlorl  doc.\ no1 c x ~ \ [ .  tliciic o n n c ~ l ~ o ~ l  or 1 1  I \  c~ i i i ) l \ .  
elu urn I"~l\t: O L ~ C I \ C I \ C ,  Irucrel~11.11 
'I'h14 r~~ctIio(l In tllc ('olIcc~1or113~1Iclcr can o n l y  bc ~ ~ ~ l l c d  corl\lrucIor . . 

Publ~c  \pl~[Segnlenr ( Docu~ncr~r 
&cul.~cntDocunlcnr) 
Call thc TMI w ~ t hor~g~n:~ITexl  toto1 wntence boundary dctect~on 
sp l~rthe sentences returned 11-om the TMI Into segment\. whlcll ale 
\tored tn the \eg~nentI ,~al  01 thehegtnenlText a~ r r~hu te  
cur ren tDoc~~mel~l  
The sez~nentatlon lules ale appllcd one by one to find the segment 
boundaries Each st1111g between ally two hou~l t l r~ t~es  becomes a 



- - -- -- - -- - 

- -  - 

I t  the orrg~ndlTextof the culientI1ocument 15 empty, then ietui n f;~l\e 
Otlic~wi\e,return 11-ueThe cu~~entDocurnei i t  l x ~ ~ i i ~ l :1 5  also ~ e t u ~ n e d  
i t  is a ~eferencepaiamcler 
Public tagPOS ( Documcnt & L ' I I ~ I C I I I  )D O C L I I ~ ~ ~ I ~  
CdI1 [he CC7 'a~yclIn 1'hlI lor par[-of-4pccch i,igg~rlg: i c ~ o ~tl~ri;, to thc 
v,~lueot F'OST,iggt'r 'l'y pe 
All wgrnent, \vrrh pilit-ot-\pcecli lags ;irt\ \roietl 111 rllc A I I I  I I ) L I ~ L ~  
~ cgn~c i l r l1st wordW~rhl'OSl.~ s r01 t l ~ cc u ~~ c ~ l t r > o c t ~ i ~ l c ~ l t  
I i  thc 51zcuf bcgmcnrL~ctI \  cinpty, thcn leturn f ~ l s c .Otl icrn,~\c ,  
lcturn tsuc. ?'hc currcntDocu~ncnt1s also rcrurncd bccnusc ~t 15 (1 

11.8 Configuration 

1 k _ - -- -- --	 ._ 

Pub l~cd3tdSourcc 
1 l'he aoiircc of ihc \cgrnclltatloll ~ u l r \ :UPD-IE rlarabdsc. a GJXI)I\I 

file, ol d local text file- - - - - - -- . - -

I'ubl~c scg~neni~ t t~onl< i~ leLocdt~on  
'T'III\  \ c t t~ngwoi ks togcihcr w ~ r hclal:iSoui.cc 
d~tdSoiirce= C;JXDM this contain\ the becrlon name or the 
\egmentatlon iult: jet th'ir I \  I t  ha\ujed in the Collect~onB u ~ l d e ~  
defhult value "dz l~u l tSeg~nen tR i~ Ie~"  
dat :~Sou~ce= ODRC'. t h ~ scoii1,11n\[he t,iblc Ii,tme of the rcglnc.nl.il~on 
rule \el I t  1 1 ~ 4(j~'lault\ .~luc' dcI.~ultSc;rrlcn~R~ilc.\' 
d ,~raSou~ce I.OC/"\IFll~F. r h ~ \cont,tiiis t t ~clocc~l thc= 1111-nclnlcb01 
se~n1cLiiratlon-- -_ _ ~ u l e\ct - I t  -Ilas dclsult \ , ~ l u c' t l c l ~ ~ ~ i l t S c ~ r ~ ~ c n t l < u l c . \I L I-L- _.- - -

Enum PuI~ I I cf'OSTaggiiigMetl~c~d 

POSTagger Type This settiilg decides which part-of-specch iagser. is used 111ihc ! 


i
C?ollcction Ruildcr. I t  has dci'auli val~ic"RriIl'l';iggc~.".'f1.11sis :III ! 

cnun~cratciltype. 


String Publlc ODBCnalnc 


String Publlc ODBCusci 
'Thir is the uwi- rlarrle of'thc O L 3 K  conricctlon 7'111snanlc rrlust bc 

I I one of the iiatc~bctseujer's ndinc, Adrninlxll-(~toicdn hct thc da~~tbdbc  I
1 user usin11 clatab;~.;~ tool. l 'hc dcfaull valuu is .'bpdlu".:idmi~~istralion 

. -. .-...e.....--. .. -... -..--. .--. - ...... -... 

String 1 Public O D U C ~ ~ L S S ~ J  
This is the password o r  the database user. . 'The defauli value isi 	 1"br~dIu.database". 

String ' 	 Pi~blicRKERulesSource 
dataSource = GJXDM: this contains the section name ol'the 
inl'o~.mationextri~crionR R E  rules that nix used 111 the Feature 
Extrac~or.The dcf'aull value is "cIc1';i~iliRREruIcs". 
dataSourcc = ODHC:: rhij contains the iablc name of'thc i r i lo r~n;~ t~on  

. 1- r. .-.__-_ ! I . .. . . ...... 
%%..<,.... :::..~..:..:..= ......, ~ 7 z > . > *  ...~..... .- - i . ~ ~ ~ ! b ~ z ; i : ~ ~  - - . r - . i _ l t ~ ~ ~ b. .,, :hi<: 	 i i l C(I....CIIL 1 i 1  l i i ~ :i i i ; i i i . i 1 -C i l . X l i i i i i G i .  

.. . . ~ -- -

......-...-.. . .. . ........_.... ........_ .... .... 



dataSour-ce = I,OCAI.,FII.E: [his conrains tlic local l'ilc nalnc of' [lie 
infornla~ion ex~l-action RRE sules lhat are usctl in the Fearu1.e 
Extractor. The default \lalue is "dcfaul~RRE~~ulcs.rxt".  
Public f'e;iru~~eEstraclio~iMeIl~oll 
This col~figur;+tiondetesmir~es wliich feature extractor is used. 
Whether i t  is serialFeati~reExtr,?ctoror parallelFear~ireExt~~acror 
E n u m c r a t c t l p c .  
Public GJXLIM-Fllcr1;inlc 
This attr~butc contnlns thc GJXDM file nunc  w t l c~c  thc svsreln 
outputs lhc tnforniatiun cxtlnctlon rcsults 

value 1s "UPD-C;JXDM xml" ------- .------ ------. 

Srnng 

dataSource = GJXDM ? ' h ~ \al l l~butc c o n ~ ~ l n \  
\ecllon n'lrnc of thc 
"aftributt, LO GJXIIM strucrure" ni,kpplng\. 'l'ltc default value I S  

"0i'D_GJXDMrnap~)111g\'' 
cialaSource = ODBC' 'T'hls C I I ~ I1bi1Ie conr,lln\ ~,ll)lc n,ilne ol I he 

3
";ttt~.ibute10 G I X D M  \ I I L I L . ~ U I ~ "  The clclri~~lr rn;ippllig\ \<tlucI \  

''BPI)-G IXIIM ln;lpp~ng\" 
dataSou~ct:= I,OC'AI.FII~E Thii  . I I I I  I INILL:  conr,ir I ) \  Ioc,~lI llc l i ' i 1 1 1 ~(11 
the ";~l~rtbutc lo C;.IXDM ~ I I L I C L U I ~ "1napp11lf5 Thc dcl,~ult \,;iluc I \  

"BPD--GJXDM~napplngs 1x1'' 

Strlnz Publ~c  labelsl,ocar loll - ----


I dataSourcc = GlXDM T h ~ s  a section n'lrne of the 1,lhel I I \ I~ n d ~ c a t e s  
in GJXDM Curr tn ly ,  r e  o i ly  SLIPIIOIt Iwo a b t l r  (11111E :;ld 
"FALSE"). Thc dcfault valuc I 5 "RPD-.la bcls" 
dataSourcc = ODBC This ~ndlcatesa tdblc rlnnie of the l;ibcl l ~ s t  In 
GJXDM. The dckrult valuc I S  .'UPIl-labclc" 
dataSourcc = LOCALFILE l ' h ~ s  indlc,~tcs,i local file 11a11icof tile 
labcl l ~ r t  In GJXDM Tllc dcfa11ll valuc 1s ' UPD-li~bcls txr" 

Str~rig 	 Public fcaturcrl'ypchLocnt~o~i 

dataSourcc = GIXDM '1'111.\ ~ n d ~ c a t e s  
21 s e ~ t l o n  ndlnc: of the 
featurc'l'ypes In C;JXLJM I'hc dcfaulr \laluc I \  "BI 'L>-l 'c~~urc?'~~pe\~'  
dataSourcc = ODBC This 1ndlcalc5 'I tnblc name o f ~ l i c  [ealureTypcs 
In GJXDM. 
dataSource = LOCALFILE, Thl\ ~ n t l ~ c ~ r e s  a local rile name or  (he 

I Thi\ selling \uor-h\ ~ o r c ~ l l c rw11h d;rt.~Si,l~lic 

i 
I ; daraSour-cc = (;.IXIlM 11i1\c.olili1ln\ tlic x,ctroll n,ln>c 0 1  111~' 

1 paramerels rh;\t 1 4  L I S C I I  In ~ h c  hlotiel Ilul~ltlc~ I t  hat ( ~ C I , I U I I  I , I I L I L -
"defa~~ltPa~.drnc~er5 " .  

dataSo~lrcr:= 	 of rllz p~ll,lntc.r~:l~ ODRC. [Ills cont,lln\ ~ l i c  t'lblc n:,~li~c 
used in thc Modcl Rulldcr I t  11'1s clel,iull ~ a l u c  "dcfClulrl';lr:ir~ietcr\" 
dataSourct: = I>OCAI .FJIX t h ~ jcolltalns thc local f ~ l c  riariic of 

--- ____ g_a$ap~ctcrs.used - .  -- It -- -- default v,lluc 
--- --- 111 tllc hlodcl Bullclc~-- 11'1s -



-- - - clocumenr's t'ilc Iiamc with tile l'ull pu~li 
Protecteti originalText 
This is tlie plain text content of'the document. The content is 

scg~ncn~at ion 	 in a 

t 
in the Collection Buildcr. A scgllicnt is sto~.cd 


See111cntst~.uzturc. 

Vccror< Fca tu l -o  Protected :111Fcaturcs 


This \>cctorcn~itainsall featul.cs cxt~.actcdfsorn tllc cur~.c~i t  

document. A fcaturc is s t ~ ~ - c c i 
in a Fcaturc s t r u c t ~ ~ r ~ .  

.-.-

String 	 ~ z c c t c d~ o n r r o l ~ u r n b c l .  

This is  the uniquc ID of each docu~nent .The conlrol nu~nbesis 

extr;~cterlfrom the conle~lt(ori~ ina l l ' ex t )ol' ~ h edocun~cnt . 
-- _ _ 	 ._ ..-- .-. .-

~)p~!atlon.-- Summary - - .. . . . . .-. . -


constructor Uocumcnl ( S t ~ l n g1np~1t1~1lch"umc) 

I I ~ I [ I ; ~ I / crlic 111eN~11r~c o r~g~~ i ,~ l ' l . c \ t 
L ~ ~ ~ d  L ~ r r r ~ h i ~ l ~ , \  


llool fJn\ :)LC ~crrdl'~lc%
0 

Read I ~ l ccontent Into thc o11~111alTctr:rr[l~hulc 

Return LIIC 1>1;1111I C X I  111~'scontent 


Vcc tor<Segmel~t> Public getSeg~ncntI,rsl() 

Return all segments 


V e c ~ o ~ x F e a t  Public getAIIFeatur.es()
ure> 

Return all features extr-acted fiorn tlic document 


hool Publlc sctScg~ncntI~ist
( vccto~<Scglncnt>scg~ncntL~srToSct) 

Ass~gnvalucs to seg~ncntList 


bvol Publlc scrA11Fcaturcs ( vcc to~<Fe;lturc> allFcaturcs'I'nSct) 

Assic11v a l u c ~to allFcnturcs 


--QICI atlor1 Dctails -- -- -

Doculncnt ( Srl 111g~nl ) i~ tF~lcNamc)  

T h ~ scon\trucrur ukes  the i n p u t F ~ l e N ~ ~ ~ n e  the 


I 
to l n~ t~a l l zc  

fllcN;lrnc dlr~lbutcNexr. 11 call\ the rer-ldFilc() mcthod lo ~ c d d~nI
the plain text content of the file. The content is s[ol.cd in the 
ori crin,~l'l'curattri bL . 2  1. 

I'ri varc re;~dl:ili: 

1 / 	 i l t tnb~te .Keacl ~ h clllc conlcnlsOpen ~l-lefile u511igtlic f'ileNi~r-r~c 



- -- - -- -- - - - 

I 	
- .... . - .......... 

11' the file does no1 exist: or there is relid error, then relurn false. 
Otherwise, I-etu1.11 Ll'lle. 
T h ~ snlethod can only bc called from 

Public getOr~glnnl'rext() 


Rcturn scglncntT2ist 
.-

Public gctAlIFcaturcs() 

I 
.- .. 

S ~ r ~ n g  

Vccrnr<Fcaturo 

rcturrl falsc. - .. -- .. -.............. .........
 -. ........-............. 


I'ublic sctAlIFcarurc\ ( vector< I'catul-0 i ~ l I l ; ' ~ a t t ~ l - ~ ~ ' l ' t ) S ~ ~ j  
allF:caturcs = al l I~cri~~~~~cs ' l 'oSct  

! 
If [he siLc 0~'allt~claturcs'T'oSct > 0, thcn rcrur11 II .LIC.  ( ' ) I~ICI-WISL*,  ! 
return false. I 

11.10 Element 
.... ........-
 ... -................... ,................................ -..-
 . ................................................. 


Atlribute-. Summary-. -.. ............... ...............-.	...-.. .........-. 


St1.ing , - P - - - - ~! ub~lc  conlent 

-- i--This is a word oryart-of-speech lag/ 	 --
lnr 	 Publlc gapMln I . .

I 	 TINS 1s rile minimum number of characters allowed between the 
current elelnent all(] the neht element. Note that gapM~n=O when the 
cu~rentelement 1s the I;lsf eleinenl In Llie 
Publlc gapM,~x 
T h ~ sthe rnnxlolurn 11umhe1 ot chdractels allowetl herween 111e culrent 
elenlent anti the next elclnenr Note that gapMax=O when the culrerlr 
element I S  rhe last elenlent In  the ru l c /u~e f i~ / su t f~x  

O ~ r u l o nDct:~~ls 	 --- . - - . - - - It-coristl-uctor 1Public E ~ ~ I I I C I I I  Sir111gC ~ C I T I C I I I .I I I I  1111 l l l i l h )  	 1( IIIIII .  

I Content = elemznt 


GapMin = ~ n i n  

ax = max 
.... ............... 	 -- - ............-...-- -..-.-..... 


11.11 Feature 
Attribute-	 --

-......... -. 	 .......-.-.-.-.-. --.-.-.-.. 


... .-................ .
 ... ... 

Sunlmilry-. -- . ... ..-................
........ 


String ---'-/%Yblic featurcType

1 1 A fc:rturel'vpc of ~ h c  II S  the a l t ~ ~ h u t e  fcaturc to be extrr~ctcd I:or 
ii__ ___ - -- -	 - - -



- - - - - - - - - 

- . - - - - - - - - - . . .  

exa~iiple.d He~glit. CI  lme Ddte, 1,ocatlon. Weapon, etc . .- - - . -. 

i-
SLI 1ng Pub l~c  feaLur zConlenL 

Re tu~nsthe actual fea tu~e .  For exaluple, " 5  leet six ~ncheh" the 
fea~ulcCori~entfor the Ica~ureType Herghr 

I Long Oftset-Sta~tP t ~ b l ~ c  
The d~stnnce frorn [he b e g ~ ~ i ~ i i n g  to the \tart of the o ~ ~ g ~ n a l T e x t  
polril of rhc clllrcnt fcaturc Thc llumbcl is countcd u m g  

tcharacters, including thc ~ i c w  11nc character. 
Long 	 Public Off set-Encl 


Thc dista~lcc from thc bcpnning of thc originalTcxt to the last 

character of tlic currcnl fcatu~.c. Thc  11umbcr I S  co~r~l tcd 
LISIII:! 

1 cl1aracIc1.s. incli~tii~lg 
2. 


String t l'ublic cxt~.ac[io~ilii~Ic~J-'i~.cil 

1 1.1 2 FeatureDiscover 
-- - -- - - --.-----..-- - --. - ..- - ---

rhc tlCw lint c ~ . I ~ I . ; I c [ c ~ .
- ... .. ... ..-.. .. .. ... -. .- . . . 

.---- ----. -. .----.--.-- --. . .. 

KKEKulesSource 
?'his is the lvcativn of the information extsaclion KKE rules. This 
at[ribute is injtialized i n  the constructor using thc systeni 
con figurnlion. ----- -. -. --.--

Vector <St1 ~ n g >  Protected r t~ t r~ i c~~onKRERuleL~s t  
T h ~ iconlalns dll RRE rules read from the RRI1.Rule4F~leNarne 

.---- - _ _  __ - _  - - - -_. _ _  - __ --

Inltial~ze [he FearureExl~actvr 

boo1 Private readExl~acric~~~Rules 
( j  

Read in all RRE rilles from RRERulesSou~.ce rind ctc~se all RRE 
rules In extract~onRICERuleI,ist. 

void v~rtual Public zxt~.actFealu~.es 	 ~Qdocunient1,ist)( vec~or.<lIocument> 

I Call rcndExtr ~ ~ c ~ ~ o ~ i R u l ~ \ ( )  -	------ --- -__3-__ _- __ _ .--- _ _ - -_ _ - -_ _ .-. - - -- -
boo1 Pr~v:~tc (~ ~ c a d E x r ~ a c t ~ o ~ ~ J i u l e \  

Open tht: ,\ource d d a  stordge uslng RKEKulejSource Kc,ld ,111 
KKE I LIICS11110 ~ X ~ ~ ~ ~ C ~ I O I I I I K E I C U ~ ~ L I ~ L  
I 1  the KKLKuIc~Sot~rct: or there 1 4  n o  rule In 11,doe4 not e x ~ < l  
rhcn return I'alse. 0thc1-wisc, rclurn LI'LIC. 

virtual Public extractreatures ( vec~or<Document> 



- - - - 

This 1s a sub class of Storage -- - -- -- --- ---. ..---- ---
Str~rlg I GJXDM-Filcnan~c 

This is the nalnc of [he GJXDM file that stores a l l  clocu~nerirs 

This is thc name ol' rllc C;.IXL)M mapping file that colltains ill1 


"atiributi: to (;JXllA4 structure" mappings. - ....
. ~ . ~ .  

C;.IXDh/lmappir~g 
The key of the map is; bur not limi[ed [o, l'ea~ureTypes s u c l ~  as 
Height. The value of' the map is the value of the fatu~.c('i)ntent 
such as "6 feet". 

Operat~on Su~n~nal .y  -- .-.-- --

Construction / (iJXDMco~i~iec[or GJXIIM - FI lcn:in~eFrom(.i,nl lo. Sll I fi( S I I I I ~ ~  

I n l t ~ ; ~ l ~ / c  ol?)c.cithe G S X l > ~ ' l c o ~ ~ r ~ t ~ c l o r  
hool P~iviltc r.e,~tiGJYT>Mrn;~pp~r~g 0 


1I Read thc "attr~bure to C; IXr>M ur'tu~.c" rll;~l)p~ri: 110111 


G.IXDh/l -lnapp~ngF~lcnnrnc
.- . - - -- - - - - - - - - - - - - - - - - iPublic ~uscrtDocu~ncnt  documcnl l~s t)( \~ccto~<L>ocurncnt> 


-1I~lscrt all docunlcnt objects into the GJXDhl f ~ l c  

-- --A 

boo1 I Publ~c  ~r~scrtDataSct Label>, 

i 
(Ma l )<pa~r<Fca tu rc~~y~~c ,  


\~cc tor<Scgi~~cr~t>>
datnScr ) 
1nhe1-I the training ciat'~set dcvcloped in BPD-TD into [he GJXL)M 

12etrie\te ~ h c  [raining daiaset I'rom the GJXDM I'ilc. 
vcctor<Segmcnl>> 

GIXDM-tnapp111gF1IenameFromC'onf ~ g )  
C ; J X D M - F I ~ ~ ~ ~ ~ ~ = C ~ J X D A ~ - F I ~ ~ I I ~ I I I ~ F I ~ I ~ ~ C ~ ~ ~ ~ ~  

GJXDM ~ ~ ~ ~ ~ i p p ~ n ~ F ~ l ~ r ~ ~ i ~ ~ ~ c = ~ ~ l X l ~ ~ l ~ ~~ i i ~ i ~ ~ ~ ~ ~ r ~ ~ F ~ l ~ ~ ~ ~ ~ ~ r i ~ c t - ~o~r~( .o l i I~g' 

CJII I ~ , I ~ G J X ~ > M I ~ ~ ~ J ) I I I ~ ()- - .-

PI tv,~rc I ~ ; ~ ~ C ; ~ X I ) M ~ ~ I ~ ~ ~ I ~ ~()  IOpcn GJXDM .ntapprngF1lcr1anle 

Read cach l ~ n c  a z  a n ~ ; + p p ~ ~ l g  

Con\'crt thc 11r1c into thc m a ] ~  F ~ I U C ~ L I ~ C  


Closc GJXI)M-ml~pl)lngFllcna~nc 




-- -- -- 

-- 

- - - -- -- - - - -- - - -- - - - - - -- - - 

- - - - - 

1 P~ihlicI ~ ~ ~ C I ~ I ) O L ~ L ~ I I I ~ I I I\ C L ~ O I < ~ ) O L ~ I I ~ I L * I I ~ >~ O L L I I I ~ ~( I ~ L I . , \ I  

O ~ C I I  XI )Jl ~ - ~ I c I I ~ \ I ~ c 
(;.I 
C'i111I c ad ( . ; JXDhl~ l l r l l )p~ i~~( )  

Cun \ , c~t llic document objcc,t\ Illto co11ect 1 0 1  111'11 


If the GSXIIM-Filcn,~me cloe\ not ekisl. then c ~ c ( ~ t c  
i t  

If the (iJXDMnlal~piilg does not have the clitreilt teature7Typc 21s :i 


kcy, then w ~ ~ t c  
"Arrllbutc mapping docs not cx~sr" to c~rorMcssngc. 
Save thc doculncnt Into tllc G J X D M - F I I ~ I ~ ' ~ I ~ ~  filc 

Close G J X L I M - F I I ~ ~ ~ I ~ C  

If the crro~Mcssagc I S  empty, then rcturn true Othcr\cisc. i-ctu111 


I 	 j Thc ~ n c a n i ~ ~nl'the label 
kt I 	 Public labelID 

This I S  the unique ID for each label. The ID is usetl to compare 
whether labels are the sarne or not. 

1 

11.15 ModelBuilder 
Attr~bute Summa1 y 
Vector<Segnlellt> 	 P~lvdtet~iieSct 


TI115 ~j the t1~1eSet fol the rule d15covc1y algor~thnl 

T h ~ sset I S  finln the dataScr artr~butc of RREGcncrato~ 


Vzctor<Sc~glncnt> 	PI l\'atc IalscSct 

'r11ijI \  thc falscSct f o ~  the rtilc d~scotcry  algonrJlr11 

This sct I \  from thc dataScr attl~butt: -
of RliEGcncrnro~ 


Vcctor<Kulc> Piivate ~ulcLlst  

Icarned arc u v c d  In rhlx ;~ttllbure. 
-A-ll ~ u l e ~  --- --- ---- ---- --- --- .------ - -- --

Stri~lg Prlvdte p,unrnctcr\Locat~on 



- - 

- - -- 

-- ----- - - 

double 

doublcI--
dou blc 

1,oad a11 iralnlng parameter5 into ~ h t :_---I---__"1raln1ngParamelers" a ~ t r ~ h u t e  / Pr~vnte r c o r ~ ~ l ~ ~ i c t i o n  (int TP. lnt FP, ~ n t  FN. 111tTN)
/ Calculate the current score. 
j P~.ivate i'ilidRoot ( String & mot)
I Find thc t i ~ s t  clcmerlt I r l  tlic RRE, and rcturn 11s scorc 

Private andT,cn~~ii~~gProccss ( Rule & RRE)  
Extend the IZIZE 

II Pllvatc gal)Lcarli~ngPioccss i1ZuIe R: KIZE ) 

Narrow t11c Aq ! , s  ~ C I \ + ' C C I IC I C I I I L ' I I I S  
gctKulcL~st( ~ o l d )  

Return the RRE rules Icdrncd -

--- 

- -- - --- 

-- - - .- -- -- ----. -- 

Opcrat~on L)etd~la . . 

bul>l~c 1.' conw uclor - blodell3u1ldc1( S~l-~l ig~ ~ ~ ~ ~ ~ ~ r r ~ ~ ~ c ~ ~ I ~ o c ~ ~ ~ ~ o ~ i J ~ ~ o r i i ~ ' o ~ ~ t ~ ~ ,  

1 map<pu~~-<I:c;~~urcl '! /pc dLl[aScl)l.nbcl>, \ , c c to i<SI~ .~~~g>  I 

j pnrarncrersl-oc<1~1o11 112 i = p,lrariie[erxl,oc,l~ ~olll:rorri(.or~ 
' trueSet -1 the veclo~<SLI~ n g >of <I;caru~ c7') pc. "l'lilll:"> i 

I 
I .  I 

- . I - - "I~AlaSl.:"> iI talseSet = 111e \,cctol-<Strrnr> ol' <I~e,iturcrl'ype. 
hool I ( vord )PI-rvalcI ~ , I ~ T ~ ~ I ~ I ~ ~ I ' ; I ~ L I I I ~ c L c ~ \  I 

II Read all I)alametel s inlo lie "tra~~llngParar~~cters" accor t l~ng  

L 
a t t ~ ~ b u r e  

to aramelel.sLucaLion 
double Pr~vale  scoringFunction ( ~ n t  TP, ~ n l  FP, Int FN, Int TN) 

Calculctte rhe current score Th15 could be accuracy or F-nleasi~~e.  etc 
tloir ble I K: loot)P11vate flntlRoot ( S ~ ~ l n g

I Find the firs[ rlerncnt 111the R R F ,  and retul-n 11, scorr 
1 I'r~vatc and1,cairiirigProccss ( Kulc & RRE)
/ Extcrld tllc I<l(E using ihc "ANL)" Lcalning Proccss uf rllc scn l~-  

supcrviscd RRE discovery-9 ---- -_I - - alool-ithm.--.

/ doable Privatc gapLcar~lingProccss ( Rule & IIKE ) 
Narrow thc gaps hcrwccn clerncnts usrlig tllc Cap Lec~tllirigProccss of 

I i l E  discovery algori~liin. 

Return ruleLiht 

11.16 ODBC 
rAGibutt ~ul l~ l l io ry  


['hi.; is a sub class of Slorwcrc 

____.._- -- .- ._._. .. ... ... .CI .--... . ._ ....- - .--- - .. - -

Strlng Public OtIt3Cn;trnc i 1 
I ' h ~ s15the ODBC name f'roln lhc conl~;ur,trlon 
PI i va~b  O D ~ C U ~ ~ I-
T l i ~ sI \  the ODBC u \ e ~n a m e  from the c o n t ~ ~ w r a r ~ o n  - .- -. . --- - c---. _.. _ - - -. 

Str~ng Pr~vateODBCpasswcl 



-- - -- -- 

- - -- - - -- -- - 

O p c ~ ~ i t ~ o n  yS u ~ n r n ~ i ~  ----- ---- - - - ---


C O I ~ S I ~ U L L I O I I  ODRC (Str111gODHCn,~rncF~om('oni~g. 
S I ~ I I I ~  
011RCuse1F~on lCon t~g .S t ~ l n gC>IlHCl>a\sucll;~ornC'on1I P )  
1nlrlallj.e the OIIHC ol~lecr - -- -- .--

boo1 Publlc ~riserrDocurnznt( \ecto~<Document> )docu~l~cnt l .~s t  

Insert all docu~nenrobjects into the BPD _IEdatab,\se 


boo1 Public ~nsc~tDataSct  Ldbcl>,
(Map<pal~<Fc'~turcType, 
vcctor<Scg111cnt>> dataset ) 
Insert the trai~ungdatawt devclvpetl In BPD-TLI Into thc HPD-IE 
database 
Public rc;~dDaraSct( void ) 
Recr~evethc [ralnlllg d21tasctfrr)ln the UPD-IE d,ttaba\c. 

-. -.-.--. ...--. -.- . - --..- ..--, -...- .- -.... . .. . . -.. -.-..-...-.. .- -. ..--..-..- -..-- --..-.-- - --. 
Public searchMO ( Stsing keywords) 

Search MO In the UPD-IE database accord~ngro kcywotds 


-- ---. -- - -- --- --.--- - --.--..-
ODRC (St r~ngODB('nanlel;ron~C:o~lg.S ~ I I I I C  

I 
ODHCu$erI;rom('onlrg, Srrrng OI)H('pd$\\icj1.1om('onI 1 9 )  
ODR(:nrirnc = 0DR(:ll,1mcF1orn('olltry 

I ODI3('\13er= 0DRCusc1FJornCo1111g 
0 1 ) H C p : t ~ r ~ ~ d= O 1 3 H C p ~ ~ s s u ~ l 1 2 r o m C u ~ ~ l ' ~ ~  
Public i n s e ~ ~ ~ l l o c u r n e ~ l ~  clocu~~lcnll.~sti \~ector<Ilocurnen~> ) 
C O I I V ~ I Lrhe clocument objects Into correct rolln,lt 
Prepare the SQI, fol database operattons 
Connccr ODRC 
Insert the docutncnt Into thc BPD-IE database 
Wrltc the ellor n~essagcInto e~rorMcssagc11 ally 

If the crrol Mcssagc 1s cmpty, t t~cnrctul-IItl L I ~Othcrw~bc.i c t u ~11 

11.17 Pair 
Templare <class FIRSTC'I.ASS, clas\ SE('ONDC'I.rlSS>- --. -. .-- - -. - - - .-. 

-*-*---4--=--- 7, it, * ,;Gi  3sd~1;i>; L,is 



--- - -- 

-- -- -- - - - - -- 

I 

Operation Su1n111a1.y 
cons~ructor 1 Public Pair (FIRSTCLASS f l  r5.t , SECONDCI-ASS sccond) 

Ini~ialize -f'irst and -second -- ... . ~ - -...- --- -.---. - - - -

FIRSTC:I.,ASS Public gellTirst(void ) 

( \,oiti )
SEC'ONDC1,ASS Public ger.Seco~~tl -- ---. .. - .---... .-- . 

boo1 Public opcl-;~lor == c pail--1oClo1~yal.e) 
-. . - ..-

.-secolld = second 
FIRSTCL-ASS Public gztFi1st( volti ) 

Retul-11 (-first) 
SECONDC1,ASS Public getSecond ( void )----fp
Return l secolid) 

Publ~c A04t1'1ct ~ x ~ r ~ i ~ t l : t x t ~ ~ r ~ ~  ( \ ~ C I O ~ < D ~ C L I I I I C I ~ T >  
cQdo~urncr111141) 
l)eclcuc ,I 7'MI 13I ' I~l~caru1c~l:~1r~1~oblc'c~101 

Idor c,~c I1 Iloc u r 1 1 ~ 1 l t  \c$~llc-~ll\, L ;I 1111 c,~dobj~scl4 I O I  
I n  c,lch t h ~ ~ r ~ ~ l .~ ~ 1 1 1  C \ I I & I C I ~ I  L ~ g g ~ i l S ~ ~ ( )[ ~ [ ' D ~ ' c ' I I u I c ~ . \ I I ~ ~ c I o I  10 

chtract '111 Ie~ture:, 
Aftel : I I I  IIocurnrn~4' object5 all: f~nl\hed. Izd~urcs L I I  c jto~cil111 

each Document ohlect'\ allFeatu~es attl~hute 
Return the docu~nent1,isl wilh fealu1.e~ extracted. 

11.19 Parameter 
Attribute Summary 

- 1nlnCoverage-Int Publlc--- -- -- -

Doublc--AP u b i l c- --- -- -- ---Hel.iOfRuor 

r)ouble I Public ReraOfC)the~ 

Stt ~ n g  I Publlc g;lyWoldChr 

Int  ! Publlc ~ n a x G a ~ ~  


1 



- - - 

- - - -- - 
-- 

[ I3o~1hle Public m1nSco1-e 

11.20 Rule 
Aur~bute Summary 


L l h ~ i ciiat l l l eType 

Tile 1~1le only w o ~  k5 011 rills specla1 fealureType. T l i~c  value 1nd1c:)~cs 

w l ~ a ~ 
featurea the I ule can extract. 

Pub l~c  spec~alllser 

T h ~ sis the docunlent author's unique i den t i f~e~ .  


Vecto~.<Element> Public p~e f ix  

This is thc conrcxt p ~ e c c d ~ n g  
the leaturc to be cxrl-acted The cnlitcxt 

is cx )1es5cd '1s I C ~ U C C Z ~~ c r u l a rcxprcssloil 


Vccto~<Llcincnt> Public I iilc 

1'111s 1 5[hc rcducctl I C ~ L I I A I  c \ ~ ) I L ' \ \ I o I ~I I \ c ' ( I  10L ' X I I C I C I  1 1 1 ~ '< ' \< I<I---I----


......... - -. . - 


llll 
'I'his is the level of  the currenl rule. The smaller llle tier, 111e mosc 
;~ccurale[he rule. Tier 1 rules can be direc~ly rrpplied. Tier 2 rules and 

Operation Summary 

co~istructor Rule 


NIA 

S L I I ~ :  GetRuleSt~~rig )
( v c ~ d  

Con\lci.t the rule structure Into a ~educccl regulfit expressloll 

I String 

11.21 RREGenerator 

Protcctcd dn~asct 
This  is the train~ng set used in the Tra~niilgSct Devclnpcr 

Ilnla soul-co: e.g., L3PD-11; ilal;tbase, CiJXIIM x ~ n l  file os a local text 
file. l'his con~es  from [lie conl'ieuralion. 

.. 

.... 
!'cl\/;!!c- ~ ~ ~ ! ~ t ~ . ! ~ L ~ ~ ~ ~ l . ! i ~ ~ ! ~  

..-................. - -.-. . - . - . - . . . .  




dataSource = (;.lXllhl: Th15 111dic;tleh n section iialiic ol thc 1abc.l 

list in GJXDM. 

dataSousce = OD13C: This illtiicates a table name o i t h e  labcl list i n  

GJXDM. 

dataSourcc = I,OCAl,FII,E: This indicates a local file nanie of tlic 

label list in GJXIIM. 


Vcct or<L.abcl> 	 Protected labclI.,ist 

This attsibutc Iwcps all labels such as 'l'RUE and FALSE. 

Private fcaturcTypcsLocation 

This valuc comes from thc configuration. 

dataSourcc = CiJXDM: 'T'his indicclres a scction namc o f  ttlc 

Scature'l'ypcs ill GJXDM. 

datasource = ODBC: This indicates a table nalne of the 

Seature'I'ypes in GJXLJNI. 

ciataSourct: = LOCALl;IL13: 'l'his ind ic i~~cs  
a local f i le  namc of tllc 
fealure'l'yjxs in GJXUM. .- --.- ------- -.- .- -- - - ..... ---

--. --- -- -. ------ ----

Operation Surn1na1.y 

conslr'uctor Public RREC;e~ie~.rrtor (Enurn daraSourccType 


dataSourceFromConfig. St~.ing labelsLocationFromCc)nfig, Sll-ing 

featu~~eTypesl,ocarionFro~nCorlfig) 

Initialize nrivate attributes 
Private load1,abels ( vold ) 
Rcad all labcls from thc labcls1,ocation 

boo1 	 Privatc loadFcaturcTypcs ( void ) 
Read all attributes from thc attnbutcLocation. 


Map<pa~r<FcaturcTypc, Public gctDal;iSc[ ( V O I ~) 

Label>, return r ~
l datasct 
vcctor<Scgment>> ---- --------- -- ---- ----- -.-.---

~ D a t s S ~ ~ ~ M ~ ~ ~ 3 ~ p a i s ~ F e a t 1 1 r e e 1 ' y p ,Label,. 

featureTypes1,oc~~~ion= fealureType~LocailonFromCo~lllq 
boo1 Private IoatlLabels ( vuitl ) 

The lahels are stored in labell..ist. 
! f y l , a  I , ,  ,.,, t ;  ,,., A,-.-': ..-,- - :*&>-. 2:-r:-.<s<z>- : > *  .L-.-:: ,,.. .L,...... ,-5zzL;~.;; :,:; 

..:.- ;,-1 , l - . ; !
;iiL ;;= ;G<:c , ;5  : < >. , z  ;; ;:>+<: 5-:-.< : : ? - < I  :, &,,..,A 8 "  - 5 .  ..,

I 
-;>; <-



-- 

- - 

All atrrihurcs :II.C stored i n  n t t~~~buteI , i s~ .  

If  the location docs ilol exist, or I I I C I L .  lire no I C ~ I I L I ~ C  /
types ill i t .  tlicn 
return false. C > r h e ~ ~ : ~ s e ,  return true. 


Map<palr<Featur.cType, Public getllataSct ( ~ o l d) 

Label>, rctul n dataSct 

vcctor<Scgmelit>> 

Void Public sctL>ataSct(Map<pa~s<F~:aturcTypc,
Label>. 

1 1.22 Segment 
Sulnmal-y-- --. --

Pub l~c  scgnlclltl'cxl 
This is thc conrent of thc scrmcnt -r 	 I 

Long 	 Publ~c  Off\ct-sra~ t 
Thls I:, the drst,ince from the bepnning o f  the orl~indlText to tlic 
sliur polnt ol'rhc currc~i[ scgnlcnt 'l'tlc I I L I I I I ~ C I - L O U I I ( C ~u\ln:I \  

char,~c,tcrs,I I ~ C I L I L I I ~ I ~  C I ~ ; I I ~ I C I C ' I~ I I C ,  I ICLV I I I I C '  

1,one I'ubl~c Oll\cl_ c n j  


I'h14I \  1 1 1 ~  I ~ C ~ I I ~ I I I I I ~t h ~  < ' \ I 
( I I \ I ~ I I ~ L C110111t h ~  0 1  	 I O  i l l yO I I ~ I I I , ~ ~ ' ~  

L I S I I I ~  	 c- _- . - -_ -- . . I ch:~r;lc(ers. 111clirdin" the new Irnc c.h;\l 'lctcr _ _ _ ._ 

(e r Publ~c  \vor dWrrhP0Sl .1~1 
1 1 This is lhe result I'rom the TM1::tacqer J\-L 

11.23 SerialFeatureExtractor 
I Oneration Details 	 1 

Vect or<Documenl> ' 	 Pub l~c  Absrr act exr~actFeatures ( v e ~ t o r < D o c u ~ n e ~ ~ t >  

~ ! d o ~ u r n e n t I , 1 ~ 0  

1)cclarc LI TMI RPDFeotl~~eE~tr i lc tol 
oblect 
Fol each Docurnenr object's wgmcnts, call 
RPDFca t l r~c~x t r ac to~cxtractTilggcdS~tO to extract all tcaturcs 
l ' h ~ s  1s a "for" loop 
All tcaturcs arc s t o~cd  ~n cnch 1)ocurncnt object':, rillFcarurc~ 
attl ~burc 

11.24 Storage 
F---
---- -.--- --- .----- -.------- -- - - - - -

Attr~butc Siirnm:~y 
- .  --. 

Stnng 	 1'1 otcctcd cl-I 01Mc\\'ipc 

Th~scont:lrns rllc rclu111 c.llor rne\\dgc fro111 rhc, d,~t,rl).i\c. 

C;JXL)IL/I, 01 o ~ l i c ~  If t h c ~ e  no  crIo1, I I I C I I 
ddra \tort I \  



-- 

ope ratio^^ Summary 
corlstructor Public Srorage. 

e r rorMessa~c= "" - --- - ---. .--..--.-- ...--. - . 

hool vlrti~al Publlc ~nseitr)ocunlcllt ( vec to~~<r>oci~rn t .~ t>  
doc~~rnent l.lsr ) 
This i s  a v~rtual ~licthod uscrl tor dvllnrn~c bir~il~llo 

boot 

Label>, This is a \!irtual rnetl-~od used for dy~l:~nlic bindi~,g 
vcctoi~<Scgmcnt>> 
dataset -------------. -..-. --- .-----.-.-.-
Void 

String 

virtual Publ~c  seiiichM0 ( S t r ~ n gkcy\vords) 
This is a virrual rnclhod uscd for Jvnamlc b i n d ~ n e  
I'ublic getEn-orMcssage() 

Consrructor 

Void ' 

Public TrainingSetDeveloper ( void ) 

- -

l : ib r l~r~rne l l t s(vector <Document>) 
D~splaya user interface to let user to label segments 

-- -- - - - -- -- ..- .-

i 
.--- . . . -. -- . ... .~.... J 

Ilisplrly a user intt.rlace to let i~scr  lo IilI3~31seginc111~.A11 I 
fcatureTypes, labels. and segrneilts i l l  tilt: t locu~uc~ltsn1.c d~spl:~)~i.c-l. 



11.26 BPD-FE:myMain ( int argc, char* argv) 

sc r~a l  parallel 



11.27 BPD- MB:myMain ( int argc, char* argv) 

I 


r..--L----I ,- 'b , - - - - -I 

Create an ODBC object Create an GJXDMConnector o ~ j e c l  


I 




11.28 BPD-M0:myMain ( int argc, char* argv) 

I 

+ 
Call featureDiscovery to 

.fill out form automatically 

database 



1 1.29 BPD- TD:myMain ( int argc, char* argv) 
I 


- - - -= -4%L-E : : : .=  g Y lL. ' U S i d '  

-- - . - - . - . -... 



Appendix F -Enumerated Type List 

Eiiuin FE-Rgcthod 
( SERIAL, PARALLEL ) ; 



Appenclix G - Hethlehem Police Depart~~lentFoi-ms 

BETH1.EHE.V P. I).- 4HRFS'T RI.;C;ORI) FILE NUR.111FIl: 
O ~ ~ ~ S L I ~ ~ I I I ~ W I ~ ~ I ~ ~ Y L I ~  AYYI . I  \I UBIII O$IH#\I 

OIon +na,\r  I '"l* 1 


I 

DETAILS OFARREST t. -----I ) .  ii-i s i <  

1 Dl l lR lCT J L I T I C % O ~ O F ~ ~ . Y . Y . ~  

I I I 

ADDITIONAL. REMARKS / COMhlENTS ON BACK u w , . n ~ \  k i t tw .  



I 

BETH1,EIIEnl 1'. D.-ARREST RECORI) BILE NURIBEK: 

WAILVING IYI)I( ,troIC\ PHYSICAL I)E:SCRIPTOHS A7' TIhlE OF AKREST 


C]IIW IIAD U)lOl,lhT TFNVLICIEL ( , ~ h l  PAI CO%~?LS\ IO% I t t l U  


1OHAS HAV SL ICII>AI TFYI)Lh(.lfi\ 00,ru 



-- 

- --  - 

-

P-".'_ . 

-. -- - - --.- -.. . - .- - ..-- -
WMLEWMPOUCC DCPARTMW M T H U H C M  PA 

COMPLAINTIINCIDENT REPORT 
mrta wmni ' " MC U R D ~ D  CATE 

-. 

- - - - - - - - - - - 

--- 
TIME 

C O N m n  LIUHWR 

-?WE 

Vt 

nEVW W A T C H  

M T U  COYRAMMI1 -- 

IW ~ O F'XI ~YUENLF 

nur 

. 
D=~X*F 

. 1 
li*nIbW(oa F R M W E  F BLIYNW51 FIRS1 LIT* I ZT"lF 

a-PHPC 
+---

s s ~ ~ n r n ~ ~ ~ u ' l ~ trr WRWN 
-- 

+nus 1 h F o c F ~ i 5 r w u r  
-- 

~ e ( w x~~EU~-IEST(OII 
---- -

UHUG N U A ~ ~ D ?  YFR u ra ~ I U U E I I I7 " ( 5  

.-----.-
O F I T L *  c,+A+SYFD W T A L  

w 

D3CTOFl1m*ONtu 

07-R 

.--- --
_ _ --__, 

, 

R E L A ~ O N W  10IWWED R(ONF 
YE.. 8 1*)u 

mm~m61 WU* cGhr~vrc*- INJVREO 

---. . -
OTUER N I O E K F  U3 SUSPECT RCIdARKS TC, \ICTIN 

Y 1  i 

* e m .  n a r w r E ~ . ~ ~ k 3 Z 7 u ~ ~ WRm'L H C W T  WYWT ANY IW~WTLM F:-&W.%WUMOWNO 
N ( INCLIIU~ **1~s,TiTw----"-̂ -P.U~Rn mum rrh a+i.j ,b.r l[itiiGi"Z>tELu?s a b ~*at 8 w - ~ ~ a n c l  -

S 
,,.G &Lwi,"koA,76&c- sumcr rz  urr tlr L o r r K G < ~rSirxrt U ~ M I T ~0 . 1 ~ 1 ~n i n a c r R ~ r r  j a r  --.? 



-- 

Appendix 13: Importirig the Affidavit Database into the RPD-IE Database 

1. Importing from the Affidavit Database 
All cullent A f i ~ t f ~ v ~ t  tfdtabr-lse, are I I I  llR111 fo~ma t  ( tlbfl ~vl th 111dexe) Hefore we can mahe 


use of the data, we mubt convcri the DRILI ddtabascs lnto (1 conjnioll d<itab:i<c torrn:-it s11c11 ,is 

Mlcrosoft Accesb (.mdb) 


Tlic orlg~nal data 1s located In "G \uscl\Police T'RS". n l l t l  ;i copy 15 111 "c \I>oc.u~ncills 2 n d  


Settlngs\?'~anhnu W~i\L>csk~op\Pol~cc 
PIIS" 
To c o ~ l \ ' c ~ t ,  opcli onc of thc ~ i ,~~ , lh , r ) c \il>trlg Micro\ull A c L L ) \ ~  I)flIII IIIC ~l i c ' i i  \ , I \ c1 1,I\ :I . I< 

an indb file. 

Notc. wc I I J V C  C O I ~ V C I ~ C ~  dbf f1lc5 to C X J L I I ~  \ : I ~ T I ~ 
all current 11idO file$ ~v1111 I I I C  fllc I I , I I ~ ~ C ~  

except for thc fllc cxtenjion 

2. Converting to the BPD-IE MySQL Database 
111 r h ~ \  scc11011 we brlefly revlew the c o n v e ~ h ~ o r ~  iroln the orlg111al DRIII schcrna iised In the 
A f f ~ d a v ~ t  MySQI, database cl:itaL>a\e to the 5chema used In the RPD-1E 

2.1. 0UBPOENA.mdb & SUBPOENA.mdb 
OUBPOENA nldb ~ncludes 40 record4 6i SUBPOENA.rndh ~ncludt.\ 58 recorcts 

The two dstahahc~ have thc cxacl sarnc fosrn:~~. 


dff1davlt-t~blen~i11ie~~o11trolnumber11ne
1s the pattern tu uje Sol docurnclit n~crnzs I n  the 
DOCUMENTS table 1;o1 exn~nple. the first record in SIJRP0I:NA mdb \c~l l  be saved ,is 
aff'ldavlt- SUBPOENA-1 7345678-John I I I  the RPD-IE DOClJMENTS [able, gr \/ell ~liat t he 
control number lor the Ilrst record 15 12345678 and the person's n,imc I S  "Joh11" 
We use rlie fol low~ng thlec t~eltls i n  SURPOENII to dcp~c,t how ,i rccoltl 111 I I I I \  r,~l)lc1 5  

converted ~ n t o  rzcord(s) In the RPD-IE t;iblcs 

SUBPOENA I S  riiclppcd to thc following two t,~blcs In BPD-11;. cach recold 111 SUBPOENA I S  

mappcd to orlc rccold in thc DOCUMENTS tablc Each record 111 SUBPOENA I \  al \o inappcd to 
47 recold4 In the FEA'TUKES tnble Note thdt "SLI~~-r tnr r"  1s only In the DOCUMENTS tLlble 
See below f c ~  dn c u m p l e .  

doc~~rnentName o r ~ ~ i n a l T e x t  1ocalHoslNameQ _--

af f~ddv~r- I'ut Subp-narr's conlent hcrc You] local cornpulc~ ' 4  rlarnc 
SUE3POENA-I 234567 "Th~x 1s LI texl dc\crlptlon'' bhoulti be pur here 
8-John 



Additional field to feature type napp pings 

I SZJRPOENA 

DATABASE-TABLE 

I incident 
I namc 

ORIGINAL-FIELD-NAME 

I conr~ol~~urnbcr. 
I nar~lc 

BPD-LE-FeatureType-N 
AME . 

1 
I 



-- 

-- rest t fcn~ 
... . .. ...~~ . - -... - ~ l  

Name 10p )IloncNi~rnlw~.-. -- .- ... .- ..- II'i-- .. 

residenl 
Name 1 I P plloneNumber 
Elnpl 1 employment 
E I I I ~1 I p phoneNutnber 
Datccntr rcpostdate 
Subp-narr Docurrictit o t i g ~ n ~ ~ ltcxt 

oold;ita.mdb include\ 1 t e c o ~d.  
The doc[ DOCUMENTS t,\ble are att '~da\11 oolc1,ira deptn,une 

- -=-

I 



OOIaDAT~\  

deptaddr 1 djlpllone 

Packer lab 1 17 6107583737 


001,IIATA 15 1n;ipped to the followmg two tahlcs In RPD-TE each ~ecnrd111 001,I)ATA I S  

rllapptxl to nrle ~ e c o t dIn the LIOCIJMENTS table Eacll recold 111001,DATA I \  nlso rnappccl to 
15 ~ccordsil l  thc FEATURES table Scc bclow tor all cxamplc 

Add~liol~dlfield lo feature type mapl~ings 

DATABAS E-TABLE 	 ORIGINAL-FIELD-NAM E BPD-IE-FIELD-N AME 
OOLDATA 	 Deptnarne person name 

deptaddr I location 
deptadd12 locarion 
d j l ]lame pel.son name 
d j 1 addr l locallon 
?j 1 addl-2 locat~on 
(1j lphone phone number 
A ; ' ? ~-..,--	 .... .-7 	 ." --< .-* - , - .,. 	 . . %  ,..".*.* ,, . * * .  . , I  ii .i??.' 

, , C L , . , C- "I -'^-"" 	 I t"'.,"" ; z  

I 



-- -- - - 

dj3name perso11 name 
d13~1ddrl I location 

I di?acldr:! 1 location I 
I di7nho11e I nhone nulnber I 

2.3. 0chwar.mdb & ochwarl .mdb & schwar.mdb 
Ochwar ~nc ludz \  73 records Octlw,~i I I \  exactly the same d \  ochwur 
Schwa1 1nc1udc.s 308 rccold5 
The doculnent n'tlnes used In [he DOCUMENTS t'thle ;+re a l f i d a \ ~ ~ t - o c h ~ \ ~ ~ ~ ~ - t n c n o ,  

atfiddv~t-ochwa~I -1ncno and dfl'lddvtt - s~hwa~- lncno .  

OCHWAR 
cause Desc What app-date 
Paragraph 1 Paragraph 7 Pnrngrriph 3 , 01/23/2000 

---- - - -- --1 
OCHWAR 1s mapped ro tile f o l l ow~~ig  two table5 In  HPII-IF, c.,~ch ~ccortl In OClI \ V A K  I \  

niapped to one record in the 1)OCIJMENTS ti~blc. Each r cco~d  111 OCHM'/\R 1 5  wl\n 1ii;lpl)ed lo 
foul ~ccords  111 rhc FEATI'RES tablc Note rhat 'Lc"l~i~e". tlic"(icw". nntf "wliir~" arc orily I I I  

DOCUMEN'I'S tablc Sec bclow f o ~an cunniplc 

LIOCUMENTS- . .--

r d o c u m c n t ~ a ~ n c  01 iglnalText 1ocnlHostNanic 
,iffldc~v~t-ocliw,n-~ncn P:uaglapli 1 Your local col-rlputcr's ~ialnc 

I-'aragrapti 3- should be put hcl-c 
I'nl d ~ r d p h3I _ .- -_ -_ - _ _ _ _ -_ . -_ --w-- - . . - - L - - . .- - _ .. _ 

Addit~onal field t o  fca~ulc  typc mapptngs 



-- 

-- - 

I 

ASE-TABLE OR1C;INAL-FIELD-NAME BPD-IE-FIELD-N AME_DATAR_ .-___-_-_______._-	 ----- - - - . 
Ocl~war 	 Cause 

Incno 
off 1 
phone I 
app-da re 
Dcsc 

Whilt 

original text (I'irst paragraph) 
control~~urnber 
persola name 
phone nunlbel.-- -----

report datc----- -.- - -

original text ( w ~ o n d  

"%=-. - -- -. - .. . .. J 
original test ( , . f I~i~.cl  


