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(57) ABSTRACT 

A method for vehicle diagnostic record mapping comprising 
receiving a vehicle service record. A target record is created 
in response to receiving the vehicle service record. The 
target record includes a target-record number attribute, a set 
of vehicle-description attributes, a set of bookkeeping 
attributes, a set of system attributes, a set of symptom 
attributes, and a set of action attributes. Vehicle description 
data is mapped into the set of vehicle-description attributes 
in response to locating the vehicle description data in the 
vehicle service record. Bookkeeping data is mapped into the 
set of bookkeeping attributes in response to locating the 
bookkeeping data in the vehicle service record. Vehicle 
system data is mapped into the set of system attributes in 
response to locating the system data in the vehicle service 
record. Symptom data is mapped into the set of symptom 
attributes in response to locating the symptom data in the 
vehicle service record. Action data is mapped into the set of 
action attributes in response to locating the action data in the 
vehicle service record. 
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41 O f HEADING INFORMATION 
VIN - IGMDX03EOVD211 750 
VEHICLE YEAR - I 997 

MAKE - CHEVROLET 

MODEL - VENTURE AP V 

ENGINE - 3.4L V6 MFI 
MILEAGE - 43852 

DATE ENTERED - 01-Mar-00 

USER ID UPDATED - HZKD7D 
CASE NUMBER - 3 77653 7 

SERVICE MANUAL SECTION - Restraints 
SUB SECTION - Supplemental Inflatable Restraints 
COMPONENT TYPE - (null) 
MAIN SYMPTOM GROUP - Indicator On 

STRA TEGY BASED DL‘IGNOSTICS 
_2_ Number of times in for the same condition 
_4__ Number of days vehicle in dealership for same condition 
_Y_ (Y?V) Is the vehicle in the dealership 
_N_ (Y/N) Is the vehicle modi?ed/non-production accessories (yes list) 
_Y_ (Y?V) Can complaint be duplicated (if yes, freq" hot, cold, etc.) 
_N_ (Y/M Have you compared this with an identical vehicle 
_N_ (Y/N) Can you isolate the area of the customers complaint 
_Y_ (Y/N) S/M search completed (ifyes, list section, pg.) 
_Y_ (Y/AD Bulletin or PI search performed: 
_Y_ (YMD Is the customer concern the same as symptom description (ifno list) 
_Y_ (Y?V) Condition details (list dtc’s, etc.) 
_Y_ (Y/N) Diagnosis doarts replaced, veh. history, etc.) 
TECH TOM BILLINGS STS SIR LAMP FLASHES 7 TIMES AND STAYS ON. 
DLR REPLACED DRIVERS INFLA TOR MODULE AND SDM LAST VISIT. 
WAS OK FOR SEVERAL WEEKS. CODE RESET. DLR STS FLOW CHART 
FOR CODE 24 IS INCORRECTAND IS LEADING HIM TO INSTALL 
ANOTHER DRIVERS MODULE. DLR DID FIND A CHAFFED WIRE (CKT 
347) ATLEFTFLOOR 
AREA. 
AD VISE.‘ 
I. LUVPLUG CONNECTOR ATBASE OF COLUMNAND UNPLUG SDM. CK 
FOR CONTINUITY T O GROUND 0N CKTS 347 AND 348 WHILE 
MANIPULA TING HARNESS. 
2. COMPARE DRIVER SENSE LOW VALUE T 0A KNOWN GOOD VEHICLE. 
3. IF ALL 0K, REPLACE SDM. 

430 / RESOLUTION TEXT SUMMARY 
DLR TECH T OM REPORTS FINDING WIRES CHAFFED BY THE STUD AT 
THE DRIVERS FLOOR. REPAIRED AND REPLACED CK T 347 AND SDM 

FIG. 4 
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51 O fTARGET RECORD NUMBER - 5432] 
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Ssof SYMPTOM 

560 

MAIN SYMPTOM GROUP — Indicator On 
SYMPTOM - Air Bag Light On 
SYMPTOM DETAIL - (null) 

FUNCTIONAL COMPONENT/ SYSTEM —Air Bag 
FUNCTIONAL COMPONENT/SYSTEM DETAIL — Left F rant/Driver 
FREQUENCY —Always 
ENVIRONMENT CONDITION - (null) 
VEHICLE CONDITION - (null) 
VEHICLE ZONE - (null) 
DTC @iagnostic Trouble Code) -— 24 
DTC QUALIFIER — Current 

ADDITIONAL SYMPTOM COMMENTS - Replaced driver inflator module and 
SDM. OK for several weeks, then code reset. 
Found a cha?‘ed wire (CK T 347) at left floor area. 

ACTION TAKEN - Repair, Replace 
COMPONENT NAME - Wiring harness circuit 34 7, Sensing and Diagnostic 
Module (SDM) 
COMPONENT LOCATION - Left front ?oor stud 
COMPONENT PIECE OF - (null) 

FIG. 5 
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VEHICLE DIAGNOSTIC RECORD MAPPING 

BACKGROUND OF THE INVENTION 

The present disclosure relates generally to vehicle diag 
nostic record mapping and in particular, to a method of 
mapping semi-structured vehicle diagnostic records into 
structured target records that may be utiliZed to assist in 
vehicle diagnostics. 
Many automotive repair shops, including car dealerships 

and independent repair shops, have some form of comput 
eriZed record keeping for vehicle diagnosis and repair. 
Records that contain data to explain the reason the car Was 
brought in for service, the resulting diagnosis and the actions 
taken to service the vehicle are typically entered into a 
computer system. This information may be used to print 
detailed service information on the customer invoices as 
Well as for service technicians to vieW detailed service 
records for a particular vehicle. In addition, the service 
record information may be accessed by other service tech 
nicians in the repair shop that are performing similar ser 
vices on other vehicles. In many cases, a trade-off exists 
betWeen collecting data that is reusable and making data 
entry as easy as possible for the service technician. To 
collect data that is reusable, the computer system could force 
the service technician to enter, or to select from a menu, 
speci?c terms to describe the vehicle, the symptoms and the 
actions taken. This data could then be saved in a structured 
target-record format Within a database of vehicle diagnosis 
information. HoWever, a service technician may prefer to 
enter free-text data. In this manner, the service technician 
can describe the problem as he sees it and not Worry about 
trying to ?t each piece of information into a particular 
category using a pre-de?ned vocabulary. Text-mining soft 
Ware may be utiliZed to search for particular Words and 
phrases Within a free-text document and to perform particu 
lar actions based on the results of the search. Rules, includ 
ing the particular Words and phrases, may be de?ned in 
advanced and the text-mining softWare can be instructed to 
choose among several meanings of a Word based on context. 
Alternatively, the process of converting free-text data into a 
structured target record format could be performed by an 
expert Who is familiar With vehicle diagnosis and the stan 
dard vocabulary. 

Both of these approaches have pitfalls. For example, 
forcing the use of a controlled vocabulary and the entry of 
data only in structured attributes could lead to losing valu 
able insight into the diagnosis process because the service 
technician may not ?nd a category that exactly matches the 
information he has acquired. In addition, the computer 
system might need frequent upgrades to account for neW 
vehicle models and neW service trends. Because data entry 
may be dif?cult and too structured, the service technician 
may not enter data into the system at all or the service 
technician may enter data that is incomplete or inaccurate. 
Using text-mining tools to extract information from free-text 
data may make it difficult to group and re-use the data 
because of a lack of standard terminology on Which to base 
searches and groupings. Further, depending on the service 
technician entering the data, different categories of infor 
mation may be entered, again making it dif?cult to consoli 
date data across records. These problems of inconsistent and 
incomplete data may be magni?ed When records from more 
than one repair facility are to be included in the database of 
structured service records. 

BRIEF DESCRIPTION OF THE INVENTION 

One aspect of the present invention is a method for 
vehicle diagnostic record mapping. In an exemplary 
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2 
embodiment, the method comprises receiving a vehicle 
service record. A target record is created in response to 
receiving the vehicle service record. The target record 
includes a target-record number attribute, a set of vehicle 
description attributes, a set of bookkeeping attributes, a set 
of system attributes, a set of symptom attributes, and a set of 
action attributes. Vehicle description data is mapped into the 
set of vehicle-description attributes in response to locating 
the vehicle description data in the vehicle service record. 
Bookkeeping data is mapped into the set of bookkeeping 
attributes in response to locating the bookkeeping data in the 
vehicle service record. Vehicle system data is mapped into 
the set of system attributes in response to locating the system 
data in the vehicle service record. Symptom data is mapped 
into the set of symptom attributes in response to locating the 
symptom data in the vehicle service record. Action data is 
mapped into the set of action attributes in response to 
locating the action data in the vehicle service record. 

In another aspect, a system for vehicle diagnostic record 
mapping comprises a netWork and a host system in com 
munication With the netWork. The host system includes 
application softWare to implement a method for receiving a 
vehicle service record. Atarget record is created in response 
to receiving the vehicle service record. The target record 
includes a target-record number attribute, a set of vehicle 
description attributes, a set of bookkeeping attributes, a set 
of system attributes, a set of symptom attributes, and a set of 
action attributes. Vehicle description data is mapped into the 
set of vehicle-description attributes in response to locating 
the vehicle description data in the vehicle service record. 
Bookkeeping data is mapped into the set of bookkeeping 
attributes in response to locating the bookkeeping data in the 
vehicle service record. Vehicle system data is mapped into 
the set of system attributes in response to locating the system 
data in the vehicle service record. Symptom data is mapped 
into the set of symptom attributes in response to locating the 
symptom data in the vehicle service record. Action data is 
mapped into the set of action attributes in response to 
locating the action data in the vehicle service record. 

In a further aspect, a computer program product for 
vehicle diagnostic record mapping comprises a storage 
medium readable by a processing circuit and storing instruc 
tions for execution by the processing circuit for performing 
a method comprising receiving vehicle service record. A 
target record is created in response to receiving the vehicle 
service record. The target record includes a target-record 
number attribute, a set of vehicle-description attributes, a set 
of bookkeeping attributes, a set of system attributes, a set of 
symptom attributes, and a set of action attributes. Vehicle 
description data is mapped into the set of vehicle-description 
attributes in response to locating the vehicle description data 
in the vehicle service record. Bookkeeping data is mapped 
into the set of bookkeeping attributes in response to locating 
the bookkeeping data in the vehicle service record. Vehicle 
system data is mapped into the set of system attributes in 
response to locating the system data in the vehicle service 
record. Symptom data is mapped into the set of symptom 
attributes in response to locating the symptom data in the 
vehicle service record. Action data is mapped into the set of 
action attributes in response to locating the action data in the 
vehicle service record. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Referring to the exemplary draWings Wherein like ele 
ments are numbered alike in the several FIGURES: 

FIG. 1 is a block diagram of an exemplary system for 
performing vehicle diagnostic record mapping; 
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FIG. 2 is an exemplary target-record format; 
FIG. 3 is a How diagram of an exemplary vehicle diag 

nostic record mapping process; 
FIG. 4 is an exemplary semi-structured vehicle service 

record from a technical assistant center (TAC); and 

FIG. 5 is an exemplary target record that is the result of 
mapping the semi-structured vehicle service record depicted 
in FIG. 4 using an exemplary embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A method of vehicle diagnostic record mapping is pre 
sented. The target records created by an exemplary embodi 
ment of the present invention may be utiliZed by a technician 
to assist in vehicle fault diagnosis. Target records that have 
a de?ned structure (e.g., structured records) are created from 
problem-solving records kept by technicians to document 
their Work. These problem-solving records are generally 
unstructured or semi-structured records (e.g., free text or 
free text indexed With some key phrases). An exemplary 
embodiment of the present invention includes a mapping 
process that maps unstructured or semi-structured records 
into a database of structured target records that may be 
accessed by technicians in the ?eld. Unstructured or semi 
structured data may include items such as technical assis 
tance center (TAC) phone logs, technician feedback records 
(i.e., feedback by technicians critiquing the quality of exist 
ing structured records), and Warranty information records. A 
set of mapping rules is utiliZed to determine hoW the 
unstructured or semi-structured records Will ?ll in the 
attributes of the structured target records. The mapping rules 
may capture and infer diagnostic knoWledge from text. If an 
ontology is available, the rules may be guided by the 
ontology and by the structure of the structured records. An 
embodiment of the present invention is specialiZed to a 
vehicle diagnostics assistance application. As such, the 
mapping rules embody specialiZed technical knoWledge of 
the service experts Who developed it. The results of the 
mapping may need to be veri?ed by human experts but an 
embodiment of the present invention offers signi?cant 
improvements in speed and consistency over purely manual 
approaches. 

In FIG. 1, a block diagram of an exemplary system for 
performing vehicle diagnostic record mapping is generally 
shoWn. The system includes one or more user systems 102 
through Which users at one or more geographic locations 
may contact the host system 104 to initiate the execution of 
the mapping process, to verify the results of the mapping 
process and to edit the results of the mapping process if 
required. In an exemplary embodiment, the host system 104 
executes the vehicle diagnostic record mapping application 
program and the user system 102 is coupled to the host 
system 104 via a netWork 106. Each user system 102 may be 
implemented using a general-purpose computer executing a 
computer program for carrying out the processes described 
herein. The user system 102 may be a personal computer 
(e. g., a lap top, a personal digital assistant) or a host attached 
terminal. If the user system 102 is a personal computer, the 
processing described herein may be shared by a user system 
102 and the host system 104 (e.g., by providing an applet to 
the user system 102). 

The netWork 106 may be any type of knoWn netWork 
including, but not limited to, a Wide area netWork (WAN), a 
local area netWork (LAN), a global netWork (e.g. Internet), 
a virtual private netWork (VPN), and an intranet. The 
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4 
netWork 106 may be implemented using a Wireless netWork 
or any kind of physical netWork implementation knoWn in 
the art. Auser system 102 may be coupled to the host system 
through multiple netWorks (e.g., intranet and Internet) so 
that not all user systems 102 are coupled to the host system 
104 through the same netWork. One or more of the user 
systems 102 and the host system 104 may be connected to 
the netWork 106 in a Wireless fashion. In an exemplary 
embodiment, the user system 102 is connected directly (i.e., 
not via the netWork 106) to the host system 104 Which 
executes the vehicle diagnostic record mapping softWare. 
The storage device 108 may be implemented using a 

variety of devices for storing electronic information. It is 
understood that the storage device 108 may be implemented 
using memory contained in the host system 104 or it may be 
a separate physical device. The storage device 108 is logi 
cally addressable as a consolidated data source across a 
distributed environment that includes a netWork 106. The 
physical data may be located in a variety of geographic 
locations depending on application and access requirements. 
Information stored in the storage device 108 may be 
retrieved and manipulated via the host system 104. The 
storage device 108 includes a database of target records and 
one or more databases of unstructured or semi-structured 

service records. The storage device 108 may also include 
other kinds of data such as information concerning the 
mapping of the service records to target records (e.g., a user 
identi?er, date, and time of mapping). In an exemplary 
embodiment, the host system 104 operates as a database 
server and coordinates access to application data including 
data stored on storage device 108. 
The host system 104 depicted in FIG. 1 may be imple 

mented using one or more servers operating in response to 
a computer program stored in a storage medium accessible 
by the server. The host system 104 may operate as a netWork 
server (e.g., a Web server) to communicate With the user 
system 102. The host system 104 handles sending and 
receiving information to and from the user system 102 and 
can perform associated tasks. The host system 104 may also 
include a ?reWall to prevent unauthoriZed access to the host 
system 104 and enforce any limitations on authoriZed 
access. For instance, an administrator may have access to the 
entire system and have authority to modify portions of the 
system. A ?reWall may be implemented using conventional 
hardWare and/or softWare as is knoWn in the art. 
The host system 104 may also operate as an application 

server. The host system 104 executes one or more computer 
programs to perform vehicle diagnostic record mapping 
functions. The vehicle diagnostic record mapping softWare 
includes text-mining functions that may be provided by a 
commercial product. In an exemplary embodiment of the 
present invention, a commercial text-mining softWare tool is 
integrated in a seamless fashion With the rest of the functions 
provided by the vehicle diagnostic record mapping softWare. 
Processing may be shared by the user system 102 and the 
host system 104 by providing an application (e.g., java 
applet) to the user system 102. Alternatively, the user system 
102 can include a stand-alone softWare application for 
performing a portion or all of the processing described 
herein. As previously described, it is understood that sepa 
rate servers may be utiliZed to implement the netWork server 
functions and the application server functions. Alternatively, 
the netWork server, the ?reWall, and the application server 
may be implemented by a single server executing computer 
programs to perform the requisite functions. 

FIG. 2 is an exemplary target-record format. The exem 
plary target-record format includes a target-record number 
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attribute 210. Also included in the target-record format is a 
set of vehicle-description attributes 220. As depicted in FIG. 
2, the vehicle-description attributes 220 include: VIN 
(vehicle identi?cation number); VEH YR (vehicle year); 
VEH LINE (vehicle line, e.g., Platform) for cars and S/T 
Trucks (2WD and 4WD small trucks and Sport Utility 
Vehicles»; VIN MODEL (e.g., Name); VIN MAKE (e.g., 
Division); VIN SERIES (e.g., Limited, Custom); VIN 
BODY (e.g., tWo door sedan, four door all purpose vehicle); 
VIN ENGINE (encodes displacement, con?guration, and 
fuel system; e.g., 4.0 liter V8 Sequential Fuel Injection, 1.8 
liter inline 4 cylinder Sequential Fuel Injection); VIN YR 
(vehicle year code); VIN PLANT (plant Where vehicle Was 
manufactured); VIN SERIAL (serial number of vehicle); 
and MILEAGE. 

The target-record format depicted in FIG. 2 also includes 
a set of bookkeeping attributes 230. The bookkeeping 
attributes 230 include information about Who entered the 
service record data and the status of the structured record. 
The bookkeeping attributes 230 include: DATE 
AUTHORED; DATE EDITED; AUTHOR/EDITOR; BUL 
LETINS (bulletins related to the structured record); 
RECORD NUMBER (the sequence number of the source 
record utiliZed to create this structured record); TARGET 
RECORD STATUS (e.g., is the target record released or 
unreleased); RELEASE AUTHORIZER; and LANGUAGE 
(e.g., English, German). An exemplary target-record format 
also includes a set of system attributes 240. The system 
attributes 240 contain information about the category of 
service described in the target-record format. The system 
attributes 240 include: SERVICE CATEGORY TYPE (the 
applicable service manual section, e.g., transmission); SER 
VICE CATEGORY (the applicable service manual sub 
section, e.g., automatic, manual); and SERVICE SUB 
CATEGORY (identi?es additional description of the service 
category, e.g., engine or transmission numbers such as 
4T65-E, 4L80-E, NV3500, ZF56-650). 

Also depicted in FIG. 2 are a set of symptom attributes 
250. The ?rst symptom attribute 250 in FIG. 2 is the MAIN 
SYMPTOM GROUP. The MAIN SYMPTOM GROUP 
attribute includes the service technician’s classi?cation of 
the symptoms (e.g., air leak, abnormal operation, concerns 
With ?uids, indicator inoperative, indicator on, inoperative, 
noise, odor, unWanted operation or vibration). The SYMP 
TOM GROUP attribute may include data that re?ects symp 
toms more speci?cally (e.g., air bag indicator on, engine has 
burning odor). Additional symptom attributes 250 include: 
SYMPTOM (the symptom or customer complaint); SYMP 
TOM DETAIL (adds to the symptom description, e.g., if 
SYMPTOM is noise, then SYMPTOM DETAIL might 
describe the type of noise); FUNCTIONAL COMPONENT/ 
SYSTEM (Which part of the vehicle is experiencing/causing 
the condition described by the MAIN SYMPTOM 
GROUP); FUNCTIONAL COMPONENT/SYSTEM 
DETAIL (additional information about the FUNCTIONAL 
COMPONENT/SYSTEM); FREQUENCY (frequency With 
Which the problem is observed or experienced; e.g., 
intermittent, ?ashes); ENVIRONMENT CONDITION 
(describes the condition of the environment at the time the 
symptom is observed; e.g., raining, 95 degrees F.); and 
VEHICLE CONDITION (describes the operating condi 
tions of the vehicle at the time the symptom is observed; e.g., 
just after starting, under load). Further symptom attributes 
250 may include: VEHICLE ZONE (speci?c information 
that adds to the information already provided about the 
symptom, e.g., top, bottom, right-hand side); DTC 
(diagnostic trouble code, automatically generated by the 
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electronics of the vehicle); DTC QUALIFIER (describes the 
status of the DTC, e.g., current, history, null, current and 
history); and ADDITIONAL SYMPTOM COMMENTS. 
The target-record format depicted in FIG. 2 also includes 

a set of action attributes 260. The action attributes 260 
include information about What service Was performed in 
response to the service request or symptoms that generated 
the source record. The action attributes 260 include: 
ACTION TAKEN (the action taken to ?x the problem); 
COMPONENT NAME; COMPONENT LOCATION (the 
location of the component being acted upon); COMPO 
NENT PIECE OF (free-text that de?nes the piece of the 
component being acted upon); COMPONENT DETAIL 
(free-text that de?nes the component being acted upon in 
detail); LABOR OPS (labor operation codes); and ADDI 
TIONAL ACTION COMMENTS. 

FIG. 3 is a How diagram of an exemplary vehicle diag 
nostic record mapping process that can be utiliZed to convert 
a semi-structured service record, in this case a TAC service 
record, into a structured target record. The process begins at 
step 302, When a semi-structured vehicle service record is 
received. At step 304, a target-record number 210 is gener 
ated for the neW target record. At step 306, the vehicle 
diagnostic record mapping application program attempts to 
locate vehicle-description data in the semi-structured service 
record. If vehicle-description data is located, as determined 
at step 306, then step 308 is performed, otherWise processing 
continues at step 310. At step 306, vehicle-description 
attributes 220 are generated in the target record. In an 
exemplary embodiment, Where the semi-structured service 
record is a TAC service record, the vehicle-description 
attributes 220 for the target record are mapped directly from 
corresponding ?elds in the TAC service record. All vehicle 
description data contained in the service record ?elds are 
entered into the corresponding target-record attributes. One 
exception may be the VIN MAKE attribute, Which may be 
created by copying the ?rst three digits of the VIN ?eld. 
Once step 308 is complete, processing continues With step 
310. In this example, the data ?elds from the TAC service 
record map one-to-one With the corresponding attributes in 
the target record. HoWever, this does not have to be the case 
and other mappings are possible. For example, all of the 
vehicle description 220 attributes may be deduced from the 
VIN, except mileage. The supplemental information needed 
to do this is available from a separate softWare application 
(e.g., VIN Decoder). 
At step 310, the vehicle diagnostic record mapping appli 

cation program attempts to locate bookkeeping data in the 
TAC service record. If bookkeeping data is located, then step 
312 is performed to map the bookkeeping data into book 
keeping attributes 230 in the target-record format, otherWise 
processing continues With step 314. In an exemplary 
embodiment, the DATE AUTHORED, AUTHOR/EDITOR 
and RECORD NUMBER ?elds are sourced from the cor 
responding ?elds in the TAC service record. The BULLE 
TINS ?eld may be populated utiliZing text-mining capabili 
ties. Performing text-mining includes utiliZing a text-mining 
softWare tool to inspect the free-text and keyWord heading 
?eld portions of the TAC service record for standard termi 
nology or for clues in the text in order to source an attribute 
in the target record. The use of a controlled vocabulary 
(ontology), including standard terms and phrases, When 
entering a TAC service record can expedite this process, but 
it is not required to implement an embodiment of the present 
invention. The BULLETINS ?eld may be generated from 
the TAC record heading ?elds labeled “bulletin number” or 
“keyWord quali?er” or “non-keyWord quali?er”, or 
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alternatively, from the text portion of the TAC record. The 
TAC record “bulletin number” heading ?eld is searched ?rst 
and if a match is found, Will be used to populate the 
BULLETINS ?eld. OtherWise, text-mining Will be utiliZed 
in an attempt to populate the BULLETINS ?eld from the 
text or keyword heading ?elds (e,g., keyword quali?er, 
non-keyWord quali?er). 

Text-mining softWare may be instructed to look for bul 
letin numbers in the text and keyWord heading ?elds in the 
form xxxxxx, xx-xx-xx, xxxxxxxx, xx-xx-xx-xx, 
xxxxxxxxx, xx-xx-xx-xxx, yxxxxxx or yxxxxxxy Where y is 
a letter and X is an integer. In addition, bulletin numbers may 
be preceded by “TSB” (Technical Service Bulletin), “PSB” 
(Published Service Bulletin), “SB” (Service Bulletin), “PI” 
(Preliminary Information), “SMU” (Service Manual 
Update), “Bulletin” or “Bull.” Note, that the general rule 
implies that any 6, 8, or 9 digit number can represent a 
bulletin. If this is true, then there may be a con?ict With other 
attributes (e.g., part number may be an 8 digit number) and 
the text-mining tool Will have to determine the appropriate 
choice from the context of the text. More speci?c rules may 
be created for speci?c systems or components Within the 
vehicle. For example, for an anti-lock brake system (ABS) 
the folloWing rules may be utiliZed to identify bulletins: if 
the third character is “-”, then the string represents a bulletin; 
and if the ?rst tWo characters are “A0”, then the string 
represents a bulletin. The remaining set of bookkeeping 
attributes 230 may contain default values. For example, 
DATE EDITED may default to blank and then be updated, 
if the record is edited; TARGET-RECORD STATUS may 
default to “unreleased”; RELEASE AUTHORIZER may 
default to blank and then be updated With the name of the 
service engineer Who releases the case; and LANGUAGE 
may default to English. Once the set of bookkeeping 
attributes 230 is in the target-record format, step 312 is 
complete and processing continues at step 314. 
At step 314, the vehicle diagnostic record mapping appli 

cation program attempts to locate system data in the TAC 
service record. If system data is located, then step 316 is 
performed to map the system data into system attributes 240 
of the target-record format, otherWise processing continues 
With step 318. In an exemplary embodiment, the SERVICE 
CATEGORY TYPE is sourced from the “service manual 
section” heading ?eld and the SERVICE CATEGORY 
attribute is sourced from the “subsection” heading ?eld in 
the TAC service record. The SERVICE SUB-CATEGORY 
attribute may be sourced from either the “component type” 
heading ?eld, the “keyWord quali?er” heading ?eld, the 
“non-keyWord quali?er” heading ?eld or from the text data 
in the TAC service record. The SERVICE SUB 
CATEGORY attribute identi?es additional information 
about the SERVICE CATEGORY. The text-mining softWare 
may be instructed to locate this additional information, 
Which may include data such as engine and transmission 
numbers. 

At step 318, the vehicle diagnostic record mapping appli 
cation program attempts to locate symptom data in the TAC 
service record. If symptom data is located, then step 318 is 
performed to map the symptom data into the set of symptom 
attributes 250 in the target-record format, otherWise pro 
cessing continues With step 322. In an exemplary 
embodiment, the MAIN SYMPTOM GROUP attribute is 
sourced from a heading ?eld in the TAC service record. This 
data may include phrases such as: air leak, abnormal 
operation, concerns With ?uids, indicator inoperative, indi 
cator on, inoperative, noise, odor, unWanted operation and 
vibration. The SYMPTOM attribute may be sourced from 
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the keyWord heading ?eld in the TAC record or from the 
TAC text data. If the system is an ABS, then phrases that the 
text-mining softWare could be instructed to locate may 
include: light, lamp, indicator, LED, mil, pulsate, pulsation, 
unWanted activation, stall, and vehicle Will not go over xxx 
mph. The SYMPTOM DETAIL ?eld may be sourced from 
a heading ?eld in the TAC record or from the TAC text data 
using text-mining capabilities. This information adds to the 
symptom description. For example, if the symptom is noise, 
then the symptom detail might describe the type of noise. 
For example, in an ABS system, the text-mining softWare 
may be instructed to locate the folloWing phrases: buZZ, 
chatter, chime, click, click-chatter, click-tick, clunk, groWl, 
squeak, squeal and rattle. The text-mining softWare Would 
also locate variations in spelling as Well as misspellings of 
the previous list of phrases. 

In an exemplary embodiment, the FUNCTIONAL 
COMPONENT/SYSTEM attribute of the target record indi 
cates Which part of the vehicle is experiencing/causing the 
condition described in the MAIN SYMPTOM GROUP. For 
example, if the MAIN SYMPTOM GROUP contains the 
value “indicator on”, then the text-mining softWare Will 
search to locate the speci?c indicator that is being referred 
to. In this example, the text-mining softWare may search for 
terms that include: antilock brake system, ABS, enhanced 
traction control, ETC, traction control system, TCS, loW 
traction, loW trac, service engine soon, SES, service vehicle 
soon, SVS, loW tire pressure monitor, LTPM, loW tire 
pressure Warning system, LTPWS, brake, ABS active and 
traction off. Other phrases in the text and keyWord heading 
?elds may be speci?ed for searching depending on factors 
such as Whether the indicator is part of the instrument 
cluster, driver information center, secondary information 
center or navigation/radio display. As shoWn in the previous 
example, an embodiment of the present invention alloWs for 
the text-mining softWare to search for different phrases in the 
TAC service record text and keyWord heading ?elds based 
on data values contained in one or more of the target record 
?elds. 
The FUNCTIONAL COMPONENT/SYSTEM DETAIL 

attribute in the set of symptom attributes 250 of the target 
record is sourced from the TAC service record text or 
keyWord heading ?elds and contains further information 
about the FUNCTIONAL COMPONENT/SYSTEM. The 
FREQUENCY attribute describes the frequency With Which 
the problem is observed or experienced. It may be sourced 
from a keyWord heading ?eld in the TAC record or from the 
TAC text data. Phrases that the text-mining softWare could 
be instructed to locate include: alWays, intermittent, ?ashing 
and ?ickers. The vehicle diagnostic record mapping soft 
Ware may be instructed to recogniZe various spellings and 
abbreviations of the Word intermittent; may be directed to 
enter the Word “alWays” in the FREQUENCY ?eld in 
response to locating the terms alWays, constantly or constant 
in the text; and be instructed to recogniZe variants of phrases 
such as “1 time only”, “2 days” (for 2 days) and erratic. The 
ENVIRONMENT CONDITION attribute describes the con 
dition of the environment at the time the symptom is 
observed. This attribute may be generated from a keyWord 
heading ?eld in the TAC record or from the TAC text data 
using text-mining capabilities. The environment condition 
may be de?ned using terms such as hot, cold, rain, car Wash 
and road surface. For example, HVAC cases may include a 
case Where the symptom is cold draft from door handle and 
the ENVIRONMENT CONDITION attribute may include 
the data string “strong Wind.” The VEHICLE CONDITION 
attribute describes the operating conditions of the vehicle at 
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the time the symptom is observed. Conditions may include 
hot, cold, under load, acceleration, deceleration, just after 
starting, parking maneuvers and highway speeds. Note that 
the hot and cold in this context refers to the condition of the 
vehicle and not the ambient air temperature. The VEHICLE 
CONDITION attribute may be sourced using a keyWord 
heading ?eld in the TAC service record or through using the 
text ?eld in the TAC service record. The text-mining soft 
Ware may be instructed to recogniZe variations of: stop, start, 
turning, accelerating, MPH or KM/H to indicate speed at 
Which the symptom occurs, bumps, turning, high speed, loW 
speed, normal braking and ignition sWitch position. 

The VEHICLE ZONE attribute in the set of symptom 
attributes 250 of the target record is sourced from a TAC 
service record keyWord heading ?eld or text and contains 
speci?c information that adds to the information already 
provided about the symptom. Values that the text-mining 
softWare may search for include: top, bottom, right-hand 
side and left-hand side. Also included in the set of symptom 
attributes 250 may be a DTC (diagnostic trouble code) 
associated With the record. In an exemplary system, using an 
ABS system as an example, the DTC ?eld may be in the 
form yxxxx Where y is B, C, P or U and X is any integer. In 
an exemplary embodiment the Words “no codes” and “no 
dtc” Will be recogniZed and be utiliZed to populate the DTC 
?eld With the phrase “NO DTC’s” so that it can be recog 
niZed that there Were actually no DTC’s present, not simply 
that there Were no DTC’s recorded. In the case of an 
exemplary ABS system, several rules may be applied to the 
text-mining softWare in order to extract DTC data from the 
keyWord heading ?elds or text. ABS rules for DTC data 
extraction may include: if the length of the string is ?ve and 
the ?rst character is a “C” and the second character is a 
numeric digit (0—9), then the string corresponds to a DTC; 
and if the length of the string is seven and the ?rst character 
is a “C” and the second character is a numeric digit and the 
sixth character is an “E” or “M”, then the string corresponds 
to a DTC. Also referring to exemplary ABS rules, sometimes 
the ?rst alpha digit is not included in the text. To accom 
modate this, if the length of the string is four and the ?rst 
character is a numeric digit, then the string corresponds to a 
DTC. The vehicle diagnostic record mapping softWare 
Would then manipulate the data from the TAC service record 
by adding a “C” to the beginning of the four digit string to 
create a ?ve digit DTC. Other rules for text-mining for an 
ABS system may include: if the ?rst tWo characters are 
“P0”, “P1”, “U0” or “U1” then the string represents a DTC; 
if the string starts With “DTC”, then it represents a DTC and 
is stored Without the “DT” pre?x (e.g., DTC1226 is stored 
in the structured record as C1226); and some tWo digit 
numeric strings represent DTC’s, but tWo digit numeric 
strings may represent other information (e.g., vehicle speed, 
model year) and therefore assignments of tWo digit numeric 
strings to DTC’s need to be evaluated in context (e.g., the 
presence of MPH in the ?eld, for example Will indicate that 
the number represents vehicle speed and probably belongs in 
the VEHICLE CONDITION category). 

The DTC QUALIFIER attribute in the set of symptom 
attributes 250 describes the status of the DTC in terms of 
Whether it represents an active error code or an error code 

generated in the past. The DTC QUALIFIER values may 
include: “current”, “history”, “null”, or “current & history.” 
This attribute Will be populated using text-mining capabili 
ties from the keyWord heading ?elds or from the text in the 
TAC service record. Similarly, the ?eld “SYMPTOM 
ADDITIONAL COMMENTS” Will be populated, using 
text-mining capabilities, if additional comments relating to 
the symptom are identi?ed. 
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At step 322, the vehicle diagnostic record mapping appli 

cation program attempts to locate data about corrective or 
repair actions in the TAC service record. If such data is 
located, then step 324 is performed to map the action data 
into the set of action attributes 260 in the target-record 
format, otherWise processing continues With step 326. In an 
exemplary embodiment, the ACTION TAKEN, COMPO 
NENT NAME, COMPONENT LOCATION, and COMPO 
NENT PIECE OF attributes Will be sourced from the key 
Word heading ?elds or from the text data in the TAC service 
record. Text-mining capabilities Will be utiliZed to determine 
the appropriate entries for these attributes based on a list of 
approved phrases for each of these attributes. The COM 
PONENT DETAIL attribute Will be populated With the 
free-text that de?nes the component in detail being acted 
upon. This attribute Will be generated from the text data in 
the TAC service record utiliZing text-mining capabilities. In 
an exemplary embodiment, Where the TAC service record 
has to do With an ABS, the folloWing rules can be utiliZed 
by the text-mining functions to locate and manipulate the 
data: if the ?rst character is then the string represents a part 
number and drop the “#” for uniformity; if the ?rst three 
characters are “p/n”, then the string represents a part num 
ber; if the ?rst tWo characters are “pn”, then the string 
represents a part number; if the length of the string is eight 
and the ?rst character is numeric, then the string corresponds 
to a part number if it makes sense contextually; and if the 
eighth character is an “R” and the character string is sev 
enteen characters or less, then the string is a bar code type 
of part number. The LABOR OPS ?eld may be source from 
the TAC heading ?eld labeled “labor code.” Finally, the 
ACTION ADDITIONAL COMMENTS attribute Will be 
populated utilizing text-mining capabilities by searching the 
text data in the TAC service record for additional comments 
relating to the action attributes 260. 
At step 326, the vehicle diagnostic record mapping is 

complete, and processing ends. The exemplary embodiment 
described in reference to FIGS. 2 and 3 is one Where a 
semi-structured TAC service record is mapped into a target 
record format. Target-record formats that differ from the one 
depicted in FIG. 2 may be utiliZed With an embodiment of 
the present invention; other attributes and sets of attributes 
may be added or existing ones may be eliminated based on 
user requirements. Similarly, the source for the mapping 
may be a TAC service record, as Well as any other semi 
structured or un structured service document including War 
ranty information records and ?eld feedback records. Each 
set of target records may be sourced from one or more types 
of semi-structure d or unstructured vehicle service records 
(e.g., TAC and Warranty). Each type of vehicle service 
record may have a corresponding set of mapping and 
text-mining softWare rules that conform to local norms and 
result in the data being mapped into a common target-record 
format. In addition, it is not necessary for all attributes in the 
target record to be ?lled in With data values When the vehicle 
diagnostic record mapping process has been completed. 
Depending on the type of source records, some attributes 
may not be tracked, and depending on the data contained in 
the source records, data may not exist for every entry in the 
target record. The text-mining capabilities may be set up 
differently depending on the type of source records and the 
structure of the target records. In addition, the text-mining 
functions may be updated and ?ne-tuned based on the 
accuracy of the mapping results as Well as in response to 
changes in terminology, technology, and practices by service 
technicians. 

FIG. 4 is an exemplary subset of a semi-structured vehicle 
service record from a technical assistant center (TAC). It 
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includes a heading information ?eld 410, a text ?eld 420 and 
a resolution text summary ?eld 430. Both the text ?eld 420 
and the resolution text summary ?eld 430 contain free-text 
that may be searched using text-mining capabilities. FIG. 5 
is an exemplary subset of a target record that is the result of 
mapping the semi-structured service diagnostic record 
depicted in FIG. 4 using an exemplary embodiment of the 
present invention. As shoWn in FIGS. 4 and 5, the heading 
information ?eld 410 is mapped directly into the corre 
sponding attributes in the target record. Referring to FIG. 5, 
the folloWing attributes are ?lled in With data directly from 
corresponding ?elds in the source record depicted in FIG. 4: 
all vehicle-description attributes 520, all bookkeeping 
attributes 530, all system attributes 540 (here, there are some 
name changes: SERVICE MANUAL SECTION to SER 
VICE CATEGORY TYPE, SUBSECTION to SERVICE 
CATEGORY, and COMPONENT TYPE to SERVICE SUB 
CATEGORY) and the MAIN SYMPTOM GROUP attribute 
in the set of symptom attributes 550. Further, the target 
record number attribute 510 is generated as a part of the 
target-record authoring and maintenance process (and is not 
related to any data in the semi-structured service diagnostic 
record depicted in FIG. 4). 

The other attributes in the target record depicted in FIG. 
5 are ?lled in from the text ?eld 420 and resolution text 
summary ?eld 430 portions of the TAC service record 
shoWn in FIG. 4. This is accomplished by utiliZing the 
text-mining capabilities described above. For example, 
because the service manual section is “restraints”, the text 
mining function searches for data related to restraints to 
enter into the SYMPTOM and SYMPTOM DETAIL 
attributes. The phrase “SIR LAMP FLASHES 7 TIMES 
AND STAYS ON” is changed to the agreed upon standard 
phrase “Air Bag Light On” in the SYMPTOM ?eld on the 
target record. This manipulation of the data can provide 
consistency in describing the symptom and alloW searching 
and grouping of like symptoms. Each implementation may 
utiliZe a different set of standard phrases depending on the 
standard language utiliZed or recommended When describ 
ing vehicle diagnostic data. Similarly, the FUNCTIONAL 
COMPONENT/SYSTEM attribute is ?lled in With “Air 
Bag,” derived from the nature of the SYMPTOM. FUNC 
TIONAL COMPONENT/SYSTEM DETAIL is ?lled in 
With “Left Front/Driver,” derived from DRIVERS in the text 
?eld 420 portion of the TAC service record and taken from 
standard phrases on ?le for this kind of symptom. In other 
Words, because the SYMPTOM Was “Air Bag,” a particular 
subset of phrases, those related to air bag problems, may be 
scanned for by the text-mining functions of the vehicle 
diagnostic record mapping application. The result is that: 
“CODE 24” becomes “DTC (Diagnostic Trouble Code)— 
24”; the DTC QUALIFER is set to “Current” by default. The 
FREQUENCY attribute under the set of symptom attributes 
550 in FIG. 5 is ?lled in With the Word “Always,” based on 
?nding the Word “STAYS ON” in the text ?eld 420 in FIG. 
4. The ADDITIONAL SYMPTOM COMMENTS are 
gleaned from the TEXT, focusing on diagnostic and repair 
verbs With associated noun phrases, as guided by the text 
mining logic. 

The attributes listed under the set of action attributes 560 
in FIG. 5 are ?lled in based on the results of applying 
text-mining capabilities to the data contained in the resolu 
tion text summary ?eld 430 in FIG. 4. The resulting data in 
the ACTION TAKEN attribute under the set of action 
attributes 560 in FIG. 5 includes: “Repair, Replace” (derived 
from “REPAIRED AND REPLACED”). Similarly, the 
“COMPONENT NAME—Wiring harness circuit 347, Sens 

15 

25 

35 

40 

45 

55 

65 

12 
ing and Diagnostic Module (SDM)” in FIG. 5 is derived 
from “CKT 347 AND SDM,” and “COMPONENT 
LOCATION—Left front ?oor stud” is derived from “STUD 
AT THE DRIVERS FLOOR” in the resolution text summary 
430 ?eld in FIG. 4. 

An embodiment of the present invention maps semi 
structured and unstructured vehicle service records into a 
target-record format. This may result in making free-text 
information more useful by providing the ability to group, 
and eliminate redundancies among like service records and 
to sort and search on keyWords contained in target-record 
attributes. This data may then be presented to technicians as 
a lessons learned database for use in diagnosing and servic 
ing vehicles and provided to product developers for use in 
developing neW products or product upgrades. In addition, 
an embodiment of the present invention furthers the use of 
a standard vocabulary by translating the phrases found in 
free-text into standard language phrases to be entered into 
the target record. The ability to automate the conversion of 
unstructured service data into structured target records may 
result in a cost savings When compared to performing the 
conversion manually. In addition, automating the process 
may lead to more consistent data in the target records. The 
ability to take previously solved problems that are docu 
mented only in unstructured text and convert them into a 
structured target record format alloWs previously solved 
problems to be leveraged in providing future vehicle diag 
nostic service. This may lead to improved service and 
improved diagnostic quality. 
As described above, the embodiments of the invention 

may be embodied in the form of computer-implemented 
processes and apparatuses for practicing those processes. 
Embodiments of the invention may also be embodied in the 
form of computer program code containing instructions 
embodied in tangible media, such as ?oppy diskettes, 
CD-ROMs, hard drives, or any other computer-readable 
storage medium, Wherein, When the computer program code 
is loaded into and executed by a computer, the computer 
becomes an apparatus for practicing the invention. An 
embodiment of the present invention can also be embodied 
in the form of computer program code, for example, Whether 
stored in a storage medium, loaded into and/or executed by 
a computer, or transmitted over some transmission medium, 
such as over electrical Wiring or cabling, through ?ber 
optics, or via electromagnetic radiation, Wherein, When the 
computer program code is loaded into and executed by a 
computer, the computer becomes an apparatus for practicing 
the invention. When implemented on a general-purpose 
microprocessor, the computer program code segments con 
?gure the microprocessor to create speci?c logic circuits. 

While the invention has been described With reference to 
exemplary embodiments, it Will be understood by those 
skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof Without 
departing from the scope of the invention. In addition, many 
modi?cations may be made to adapt a particular situation or 
material to the teachings of the invention Without departing 
from the essential scope thereof. Therefore, it is intended 
that the invention not to be limited to the particular embodi 
ment disclosed as the best mode contemplated for carrying 
out this invention, but that the invention Will include all 
embodiments falling Within the scope of the appended 
claims. Moreover, the use of the terms ?rst, second, etc. do 
not denote any order or importance, but rather the terms ?rst, 
second, etc. are used to distinguish one element from 
another. 
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What is claimed is: 
1. A method for vehicle diagnostic record mapping, said 

method comprising: 
receiving a vehicle service record; 
creating a target record in response to said receiving, 

Wherein said target record includes a target-record 
number attribute, a set of vehicle-description attributes, 
a set of bookkeeping attributes, a set of system 
attributes, a set of symptom attributes, and a set of 
action attributes; 

mapping vehicle description data into said set of vehicle 
description attributes in response to locating said 
vehicle description data in said vehicle service record; 

mapping bookkeeping data into said set of bookkeeping 
attributes in response to locating said bookkeeping data 
in said vehicle service record; 

mapping system data into said set of system attributes in 
response to locating said system data in said vehicle 
service record; 

mapping symptom data into said set of symptom 
attributes in response to locating said symptom data in 
said vehicle service record; and 

mapping action data into said set of action attributes in 
response to locating said action data in said vehicle 
service record. 

2. The method of claim 1 Wherein said locating is per 
formed using teXt-mining. 

3. The method of claim 1 Wherein said locating is per 
formed by matching a data ?eld in said vehicle service 
record to one of said attributes in said target record. 

4. The method of claim 1 Wherein said mapping is 
performed by manipulating data from said vehicle service 
record into one of said attributes in said target record. 

5. The method of claim 1 Wherein said vehicle service 
record includes data in an unstructured format. 

6. The method of claim 1 Wherein said vehicle service 
record includes data in a semi-structured format. 

7. The method of claim 1 Wherein said vehicle service 
record includes data in a free-teXt format. 

8. The method of claim 1 Wherein said set of vehicle 
description attributes includes a vehicle identi?cation num 
ber attribute, a vehicle year attribute, a vehicle line attribute, 
a vehicle identi?cation number model attribute, a vehicle 
identi?cation number make attribute, a vehicle identi?cation 
number series attribute, a vehicle identi?cation number body 
attribute, a vehicle identi?cation number engine attribute, a 
vehicle identi?cation number year attribute, a vehicle iden 
ti?cation number plant attribute, a vehicle identi?cation 
number serial attribute and a mileage attribute. 

9. The method of claim 1 Wherein said set of vehicle 
description attributes includes: 

a vehicle identi?cation number attribute and a mileage 
attribute; or 

an attribute derivable from said vehicle identi?cation 
number and said mileage attribute. 

10. The method of claim 1 Wherein said set of bookkeep 
ing attributes includes a date authored attribute, a date edited 
attribute, an author/editor attribute, a bulletins attribute, a 
record number attribute, a target-record status attribute, a 
release authoriZer attribute and a language attribute. 

11. The method of claim 1 Wherein said set of bookkeep 
ing attributes includes at least one of a date authored 
attribute, a date edited attribute, an author/editor attribute, a 
bulletins attribute, a record number attribute, a target-record 
status attribute, a release authoriZer attribute and a language 
attribute. 
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12. The method of claim 1 Wherein said set of system 

attributes includes: 
a service category type attribute; or 
said service category type attribute and a service category 

attribute; or 
said service category type attribute, said service category 

attribute and a service sub-category attribute. 
13. The method of claim 1 Wherein said set of symptom 

attributes includes a main symptom group attribute, a symp 
tom attribute, a symptom detail attribute, a functional 
component/system attribute, a functional component/system 
detail attribute, a frequency attribute, an environment con 
dition attribute, a vehicle condition attribute, a vehicle Zone 

attribute, a diagnostic trouble code attribute, a diagnostic 
trouble code quali?er attribute, and an additional symptom 
comments attribute. 

14. The method of claim 1 Wherein said set of symptom 
attributes includes a main symptom group attribute, a func 
tional component/system attribute and a diagnostic trouble 
code attribute. 

15. The method of claim 14 Wherein said set of symptom 
attributes further includes at least one of a symptom 

attribute, a frequency attribute, an environment condition 
attribute, and a vehicle condition attribute. 

16. The method of claim 1 Wherein said set of action 
attributes includes an action taken attribute, a component 

name attribute, a component location attribute, a component 
piece of attribute, a component detail attribute, a labor 
operations attribute and an additional action comments 
attribute. 

17. The method of claim 1 Wherein said set of action 
attributes includes an action taken attribute and a component 
name attribute. 

18. A system for vehicle diagnostic record mapping, the 
system comprising: 

a netWork; and 
a host system in communication With said netWork, said 

host system including application softWare to imple 
ment a method comprising: 
receiving a vehicle service record via said netWork; 
creating a target record in response to said receiving, 

Wherein said target record includes a target-record 
number attribute, a set of vehicle-description 
attributes, a set of bookkeeping attributes, a set of 
system attributes, a set of symptom attributes, and a 
set of action attributes; 

mapping vehicle description data into said set of 
vehicle-description attributes in response to locating 
said vehicle description data in said vehicle service 
record; 

mapping bookkeeping data into said set of bookkeep 
ing attributes in response to locating said bookkeep 
ing data in said vehicle service record; 

mapping system data into said set of system attributes 
in response to locating said system data in said 
vehicle service record; 

mapping symptom data into said set of symptom 
attributes in response to locating said symptom data 
in said vehicle service record; and 

mapping action data into said set of action attributes in 
response to locating said action data in said vehicle 
service record. 

19. A computer program product for vehicle diagnostic 
record mapping, the computer program product comprising: 
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a storage medium readable by a processing circuit and 
storing instructions for execution by the processing 
circuit for performing a method comprising: 
receiving a vehicle service record; 
creating a target record in response to said receiving, 

Wherein said target record includes a target-record 
number attribute, a set of vehicled-description 
attributes, a set of bookkeeping attributes, a set of 
system attributes, a set of symptom attributes, and a 
sect of action attributes; 

mapping vehicle description data into said set of 
vehicle-description attributes in response to locating 
said vehicle description data in said vehicle service 
record; 
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mapping bookkeeping data into said set of bookkeep 

ing attributes in response to locating said bookkeep 
ing data in said vehicle service record; 

mapping system data into said set of system attributes 
in response to locating said system data in said 
vehicle service record; 

mapping symptom data into said set of symptom 
attributes in response to locating said symptom data 
in said vehicle service record; and 

mapping action data into said set of action attributes in 
response to locating said action data in said vehicle 
service record. 


