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Summary:
The following paper is a summary of the type and format of technical information required by an IGT undertaking a repair on a vehicle electronic system, typically emissions related and the associated diagnostic equipment required in order to accurately undertake a successful repair. 

Scope:
Emissions related technical information initially although all vehicle technical information is required including vehicle security information in order to be able to fully undertake a repair. 


Diagnostic technical specifications are required to enable independent diagnostic tool manufactures to develop the necessary hardware and software.

Actors:
Original equipment (OE) Components manufacturers of the vehicle manufactures (VMs), the VMs who will provide the access to the technical data, third party publishers who may recompile the data on behalf of the VMS, independent garages and diagnostic tool providers.

Assumptions:
Emissions related technical data is available and will be distributed via the Internet by either the vehicle manufacturer or via a third party publisher.

It is also assumed that all vehicle technical data will be made available through the changes to the block exemption directive.

Non Technical Factors:
Technical data outside the scope of this use case i.e. not emissions related technical data has always been reversed engineered at the cost of the IAM.
Process Sequence:

Primary Process:
(1)
Vehicle system components are in general built to conform to specific

operating conditions and functionality limits, normally supplied by the system designer who in most cases is the VM. The technical data including all the unique characteristics for an OE supplied component belongs to the OE component manufacturer. The OE manufacturer supplies all the relevant technical data for that component to the VM in order for them to be able to develop relevant service and repair technical data that is suitable for the VM dealers. This type of raw technical data will include the following:

· Component drawing.

· Operating temperatures/conditions.

· Connection details including min/max input /output driving/loading 


values & or torque settings.

· Part number/engineering number.

· Test Procedure including test parameters.

· Communication protocols, parameter identification & transfer 


functions to enable complete system diagnostics including security 
information and algorithms.

(2)
The VMs will collate all the relevant technical data that may be supplied in many different formats including paper  & CD-ROM. The VM will develop the raw technical data by adding further repair information with regards to the failure of that particular component such as, 

· Typical values expected under certain driving conditions including idling

· Typical electrical values for the component in its static and dynamic states

· Typical failure mode values for each of the above scenarios.

· Typical failure mode diagnostic sequences including fault trees and guided diagnostics elimination.

· Component location

· Component connection, wiring diagrams, mechanical and electrical.

The newly enhanced technical information is then distributed on a regular basis to the VM dealers by means of paper, CD-ROM or the Internet,

(3)
The chosen OE diagnostic tool provider will take the raw technical data provided by the OE component manufacturer and develop relevant diagnostic hardware and software to conform exactly to the diagnostic technical data specification. The tools are made available to the VM dealers to support them in fault diagnosis, repair/replacement. In most cases, the repair data as described in (2) is built within the diagnostic tool. The accuracy of the OE tools is in general 100%. The VM will never release the source code or raw data into the IAM or even disclose such information to their dealers. Diagnostic equipment manufacturers only, can generally understand this type of information. The source code for the diagnostic software is only of any use for the particular piece of hardware it was design to function with and normally only be understood by the software house that developed it in the first instance.

(4)
Third party publishers will by whatever means obtain the vehicle technical manuals in order for them to reverse engineer the data and provide it in their own format to be sold on either under their own branding or other providers of aftermarket products and services branding. In general the major third party publishers get support from the majority of the VMs. When a vehicle is outside its nominal 3 year warranty period, the majority (around 80%) of repair and service is carried out within the IAM sector. It is therefore in the interest of the VMs to ensure that the independent third party technical data is accurate in order for the IGT to effect a repair. This third party technical data is what is generally used by the IAM garage network and diagnostic equipment manufactures.

(5)
The IAM diagnostic tool manufacturer will take the third party technical data to aid in the reverse engineering process. The electronic systems fitted to a modern vehicle are reversed engineered, one by one by capturing and decoding the communication sessions between the OE diagnostic tool and the vehicle. The technical data as described in (1) has historically never been allowed to enter purposely into the IAM. Therefore the majority of Diagnostic tool manufactures undertake complex reverse engineering tasks to inevitably coming up with the same data as in (1) albeit <100% accurate.

(6)
The IAM component manufacturer generally follows similar principals as described in (5) in order to produce exact conforming product. This is now extremely important for closed loop emission systems where the vehicle could fail an emissions test if a non-OE conforming aftermarket replacement part was utilised within the closed loop system.

(7)
The IGT will take the third party publishers technical date to aid them in the diagnosis, repair and replacement of a faulty component. Typical third party technical data is distributed via paper books or CD-ROM and updated on a 6-month basis (6 months as the reverse engineering process for developing and collating technical data is extremely long). The IGT will utilise the technical data alongside IAM diagnostic equipment. The IAM diagnostic equipment will provide the IGT access to fault code information and the ability to clear those fault codes, ability to display live dynamic data and also the ability to control vehicle components/actuators and to reset settings on the vehicle such as co adjustment and idle speed. When the IGT is unable to diagnose fully a vehicle fault even after accessing IAM technical data and diagnostic equipment, the next option is for the IGT to take advantage of a technical hotline. The hotline is a verbal form of technical data although sometimes as a result of the call some form of technical data may be faxed to the IGT.

In general the IGT does not have enough relevant accurate and current technical data and diagnostic equipment that they require in order to carry out an effective repair. Updates of this information are generally too slow and therefore the IGT will time and time again loose out to the VM dealer.
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