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1. Introduction

1.1 Purpose

The purpose of this document is to describe the AAIA COM interfaces for storing, searching, and retrieving Diagnostic Results within an integrated shop environment.

1.2 Scope

This document describes interfaces for the Diagnostic Result component, as well as modifications to related interfaces in the Shop Management component.
1.3 Terminology

In this document the term “Diagnostic Result” refers to a diagnostic result independent of its implementation.  The terms “Data Object” and “View Object” refer to COM objects used in the actual implementation of a Diagnostic Result.  The term “ActiveX control” refers to the View Object when it exists distinct from the Data Object; otherwise it refers to the combined Data/View object.
1.4 Revision History

1.4.1 Draft 2

This second draft takes a significantly different approach in the design for Diagnostic Results, relative to the first draft. The first draft took a “BLOB-centric” approach, in that a Diagnostic Result was seen as bunch of bytes passed back and forth between the shop management server and the originating back shop application.  The approach in the second draft is more object-centric, in that the contents of a Diagnostic Result (the bytes) are wrapped by standard AAIA interfaces. All access to the Diagnostic Result is via interfaces, and a COM object must be created in order to gain access to any data in the result or to view the result.
1.4.2 Draft 3

a. Provision is made for optionally implementing a Diagnostic Result using two COM objects, one for data encapsulation and another for visual rendering.  Changed the term “Results Object” to “Diagnostic Result”, and added the terms “Data Object” and “View Object” to identify the two COM objects. The methods AttachResult() and DetachResult() are added to the IViewResult interface.
b. Added “Set” methods for most properties.  Set methods are needed to support cases where the ActiveX control permits the user to modify persistent data or state in the Diagnostic Result, as well as the case where two COM objects are used to implement the Diagnostic Result.
c. Visual rendering of a Diagnostic Result is now a requirement, both as screen output and in hardcopy form.
d. Removed IPersistResult interface in lieu of reference to specific COM persistence interfaces.  Selection of specific persistence interfaces is still TBD.
e. Deleted section on licensing, since the wider issue of AAIA-compatible software licensing will be covered in a separate AAIA document.
f. Deleted Registry Entries section.
g. Introduced “detail mode” for visual rendering.
h. Added connection point interface IAAIANotifyEvents to signal the container when data within the Diagnostic Result is modified.
i. Changed the print functionality so that the ActiveX control is responsible for full page formatting.
j. Added “Shop Info” as a summary information property.
k. Removed Shop Management interfaces IAAIAItem and IAAIAEnumWorkOrderList from this document, since these interfaces are included in the latest Shop Management draft document.  The IAAIAResults interface should also be moved to the Shop Management document.
1.4.3 Draft 4
a. Specifies both the IPersistStream and IPersistPropertyBag interfaces for object persistence.
b. Changed interface names to begin “IAAIA…”.

c. Added requirement to support IAAIAServerAdmin interface for product description and copyright information, in lieu of similar properties in the IAAIASummaryInfo interface.
d. Removed customer name, vehicle identification, and technician identification properties from IAAIASummaryInfo interface.
e. In the IAAIASummaryInfo interface, changed property “Detail Mode” to “Summary Info Mode”, and changed property “Work Order Description” to “Work Order Number”.
f. Removed one of the two timestamps from IAAIASummaryInfo.  Timestamp now represents the date and time of last modification to the Diagnostic Result.

g. Requires work order number to be included on each page of hardcopy output.  Requires other summary information to be shown on at least the first page of hardcopy output.
h. The interface IAAIANotifyEvents is removed because there are standard COM interfaces which provide the equivalent functionality. COM interfaces IOleClientSite and IAdviseSink (both implemented on the container side) are now specified as the means of implementing functionality previously intended for IAAIANotifyEvents.
2. Design Overview

2.1 Diagnostic Result
A Diagnostic Result is a record of a diagnostic procedure generated by a software application within the shop environment. In terms of implementation, a Diagnostic Result consists of two things:  (1) a data storage containing the diagnostic results produced by the application, and (2) software to interpret (extract data and view) the results.  Without the software component, the diagnostic results cannot be viewed or otherwise accessed.

Visual representation of the Diagnostic Result, as well as access to data contained within the result, is provided by a COM object or objects. The data encapsulation function is handled by implementations of COM interfaces IPersistStream and IPersistPropertyBag, and by the AAIA custom interface ISummaryInfo.  The visual representation functions are handled by implementation of custom AAIA interface IViewResult, along with standard ActiveX control interfaces. Visual representation includes both screen and hardcopy print output.
A Diagnostic Result is created by a back shop application and then passed to a Shop Management component, running on a front shop server, for storage in a database.  The Diagnostic Result is stored in association with a line item in a work order.  Multiple Diagnostic Results may be stored per line item, and the Diagnostic Results associated with a line item may originate from different back shop applications. In addition to providing facilities for storage of Diagnostic Results, the Shop Management component provides methods to search for and retrieve Diagnostic Results from the front shop database.
The application that creates the Diagnostic Result will normally have access to Shop Management, but the Diagnostic Result may live outside both the creating application and Shop Management.  In this regard the Diagnostic Result stands on its own, and in fact may be stored separately from the Shop Management system in which it was originally saved.  This has certain implications for the content and display requirements of Diagnostic Results, as explained herein.  It also has implications for the licensing and installation of the software component of the Diagnostic Result, since results are not accessible without installation of the corresponding software component.  (Refer to the AAIA guidelines on licensing.)
Implementation of the Diagnostic Result is the responsibility of the back-shop developer.  The front-shop developer is responsible for handling the database storage, retrieval, and search functions.
2.2 ActiveX Control Requirement

It is expected that most back-shop developers will choose a single COM object to both encapsulate Diagnostic Result data and implement visual representation of the data. As described in the following sections, the developer may implement the visual representation in a View Object separate from the Data Object. Regardless, the COM object which provides the visual rendering of the Diagnostic Result (i.e., implements interface IAAIAViewResult) must be a Microsoft ActiveX control.
2.2.1 Single Object Implementation

Figure 1 illustrates the relationship between the Shop Management component and the Diagnostic Result component for the case where the back-shop developer chooses a combined Data/View COM object for the implementation.  In this case, the COM object supports all the required Diagnostic Result interfaces: IPersistStream, IPersistPropertyBag, IAAIASummaryInfo, IAAIAServerAdmin, and IAAIAViewResult.
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2.2.2 Two Object Implementation

Figure 2 illustrates the relationship between the Shop Management component and the Diagnostic Result components for the case where the back-shop developer chooses to implement the data encapsulation and visual requirements in separate COM objects. The “Data Object” wraps the Diagnostic Result data and supports the IPersistStream, IPersistPropertyBag, IAAIAServerAdmin, and IAAIASummaryInfo interfaces, whereas the “View Object” supports the IAAIAViewResult interface. It is the Data Object that is passed to the Shop Management component when the Diagnostic Result is stored on the front shop system. Since the Data Object is the only object with persistence, any visual state information must be maintained in the Data Object.
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In order to create a visual rendering of the Diagnostic Result in this scenario, the Data Object must be created first and initialized (via an IPersist… interface) so that the progID of the visual object can be obtained via GetViewProgID().  Given the progID of the View Object, an instance of the View Object can be created and the Data Object passed to it via the AttachResult() method.
2.3 Contents of a Diagnostic Result
A Diagnostic Result must make certain information about itself available to other objects via the IAAIASummaryInfo interface.  This “summary information”, such as a description, COM progID, and timestamp, identifies the Diagnostic Result to other AAIA components and to end-users.
In addition to the summary information provided via the IAAIASummaryInfo interface, the Diagnostic Result may need to save (persist) other summary-type information relevant to the diagnostic procedure.  This may include customer, vehicle, technician identification, etc
. The back-shop developer determines, on a case-by-case basis, what additional information is relevant to the Diagnostic Result.  Even though some of this additional information may be available in the Shop Management system, the Diagnostic Result must be able to display relevant summary information without access to Shop Management.
2.4 Saving and Retrieving a Diagnostic Result
COM persistence interfaces are the means by which a Diagnostic Result is stored to, and retrieved from, the Shop Management system.  The Shop Management component implements the IStream/IPropertyBag interfaces, and the Diagnostic Result’s Data Object implements the corresponding IPersistStream/IPersistPropertyBag interfaces.  The IStream/IPropertyBag interfaces include methods that are invoked by the Data Object to actually read from, or write to, Shop Management storage.
The Shop Management component stores the progID of the Diagnostic Result’s Data Object along with the diagnostic data (properties, state, etc) in the database. To retrieve a stored Diagnostic Result, a Shop Management application will create an instance of the Data Object from the object’s progID in the Windows Registry.  It will then load the stored results into the Data Object using one of the aforementioned COM persistence interfaces.  If the view representation is implemented in a separate View Object, the Shop Management component will obtain the progID of the View Object from the Data Object, and then instantiate and initialize the View Object.
2.5 

2.6 Searching for Diagnostic Results
The capability to search the Shop Management database for Diagnostic Results that match specified criteria is implemented in the Shop Management component as a search of work orders.  In other words, the search takes place at the work order level, even though multiple Diagnostic Results may be stored per work order.  The product of a  Diagnostic Result search is a collection of work orders (not  Diagnostic Results!), where each work order in the collection contains at least one Diagnostic Result that matches the search criteria.  It is the client’s responsibility to examine the line items and associated Diagnostic Result collections to find the specific Diagnostic Results that match the search criteria. This search scheme maintains the association of work orders and Diagnostic Results.

3. Diagnostic Result Interfaces

This section describes the Diagnostic Result interfaces.
3.1 COM Persistence Interfaces
The Diagnostic Result ActiveX control must support both the IPersistStream and the IPersistPropertyBag interfaces for storing and retrieving Diagnostic Results. A container may use either interface to load the Diagnostic Result into the control.
3.2 IAAIASummaryInfo Interface

This interface is used to set and retrieve summary information properties of the Diagnostic Result.  Typical use of this information is in assembling a list of Diagnostic Results from which the end-user can make a selection.
a. HRESULT GetProgID( BSTR* pProgID ) – Gets the COM progID of the Diagnostic Result’s Data Object. This method will typically be used by the Shop Management component when a new Diagnostic Result is added to a work order line item.  The Shop Management component will store the Data Object’s progID along with the data itself, so that the Data Object can be subsequently instantiated for access to the data.
b. HRESULT GetDiagnosticDescription( BSTR* pDescription ) – Gets a text description of the Diagnostic Result.  This is typically a very short description entered by the creator of the Diagnostic Result.  For example: “Failed emissions test”, “Passed emissions test”.
c. HRESULT SetDiagnosticDescription( BSTR description ) – Sets a text description of the Diagnostic Result.
d. HRESULT GetTimestamp( DATE* pTimestamp ) – Gets the date and time of day when the Diagnostic Result was last modified and saved.
e. HRESULT SetTimestamp( DATE timestamp ) – Sets the date and time of day when the Diagnostic Result was last modified and saved.
f. HRESULT GetDiagnosticType( BSTR* pDiagType ) – Gets a description of the type of Diagnostic Result (e.g., “OBD DTCs”, “Wheel Alignment”, “Emissions Test”).
g. HRESULT SetDiagnosticType( BSTR diagType ) – Sets a description of the type of Diagnostic Result.  Examples:  “OBD”, “Gas Analysis”, “Wheel Alignment”
h. HRESULT GetSummaryReport( BSTR* pText ) – Returns a text string which briefly summarizes the detailed results of the diagnostic procedure.  This differs from the “DiagnosticDescription” property, in that this “Summary Report” property typically contains more detail than the basic description.  For example, in an OBD diagnostic result, the summary report might include a list of Diagnostic Trouble Codes (DTCs) stored on the vehicle ECU.  For an emissions test result, the summary report might include a list of gas readings.  The only non-printable control characters permitted in this string are CR/LF and TAB; all other non-printable characters will be ignored by the container.  Note: This method is intended to provide a generic means for a front shop application to generate end-user summary text reports.  It is anticipated that additional interfaces will eventually be provided to permit applications to retrieve specific diagnostic report values.
i. HRESULT SetSummaryReport( BSTR text ) – Sets the summary report text string.
j. HRESULT GetViewProgID( BSTR* pProgID ) – Gets the progID of the View Object that implements the visual representation (screen and hardcopy) of the Diagnostic Result.  If the Diagnostic Result is implemented as a single COM object, this method should return E_NOTIMPL.
k. HRESULT GetWorkOrderNumber( long* pWorkOrderNumber ) – Gets the Shop Management work order number associated with the Diagnostic Result.
l. HRESULT SetWorkOrderNumber( long workOrderNumber ) – Sets the Shop Management work order number associated with the Diagnostic Result.
3.3 IAAIAServerAdmin Interface

The Diagnostic Result Data Object must support the IAAIAServerAdmin interface to provide access to the object’s software product description, copyright, and licensing properties.
3.4 Visual Representation
The IAAIAViewResult interface provides access to the visual representation functions of the Diagnostic Result.  The COM object in which this interface is implemented must be an ActiveX control.
3.4.1 Visual Content Requirements

The Diagnostic Result will often be viewed within the context of the work order in which it is stored. However, this may not always be the case. Relevant information, such as vehicle identification, may not be visible to the end-user outside of the Diagnostic Result’s visual presentation.  Depending on the diagnostic procedure performed, it may be important to include certain summary information in the visual rendering.  A common example is hardcopy print.  On the other hand, inclusion of summary information may in some cases be visually redundant.  To accommodate these different situations, the IViewResult interface includes a “summary info mode” property.  When this property is true, the control must include summary information in its visual rendering.  When false, summary information may be excluded.  The exclusion of summary information when summary info mode is disabled is an option for the back-shop developer.  An implementation that always includes summary information in the output will fulfill these requirements.
When summary info mode is enabled, the following data items are required to be included in any visual rendering (screen, hardcopy, or clipboard):

a. Description of the diagnostic result
b. Timestamp when last modified
c. Type of diagnostic result

d. Diagnostic equipment description

e. Work order number
3.4.2 Screen Display
Screen display must include the visual content described in the previous section.
3.4.3 Hardcopy Print
The View Object must implement a print capability that renders a visual representation of the diagnostic results on one or more printer pages.  The number of pages and the formatting of each page are the responsibility of the View Object. However, the View Object should not change the printer settings, since these are the responsibility of the container.
Since the View Object determines the entire content of the printout, the container usually has no way to add summary information of its own to the printed pages. Therefore, the View Object should always include summary information in the printout. For example, if diagnostic reports are printed on a device separate from the Shop’s invoice printer, summary information is needed on the diagnostic printout to reconcile output from the two printers.
Not withstanding the “summary info mode” property setting, each page of hardcopy output should show the work order number.  Other summary information should appear on at least the first printed page, but is not required to be included on each page.
3.4.4 IAAIAViewResult Interface
a. HRESULT AttachResult( IUnknown* pUnknown ) – In the case where the back-shop developer uses a separate View Object to implement the visual requirements, this method initializes the View Object with a given Data Object.  When the implementation uses a single COM object, this method should return E_NOTIMPL.  When successful, this method increments the reference count for the attached object. If there is already a Data Object attached to the control, this method should return E_FAIL.
b. HRESULT DetachResult( void ) – In the case where the back-shop developer uses a separate View Object to implement the visual requirements, this method detaches the Data Object from the View Object.  When the implementation uses a single COM object, this method should return E_NOTIMPL.  When successful, this method decrements the reference count for the detached object.  If there is no Data Object attached, this method should return E_FAIL.
c. HRESULT CopyToClipboard( void ) – This method causes the control to place representation(s) of itself onto the Window’s clipboard. If “summary info mode” is enabled, the control must include summary information on the clipboard. The control should utilize the standard COM Data Transfer protocol (FORMATETC, STGMEDIUM) for this purpose.  Implementation of the “CopyToClipboard” method is optional.  There are no AAIA requirements as to the clipboard formats supported by the control.  If the control does not support copying to the clipboard, the value E_NOTIMPL should be returned.
d. HRESULT GetSummaryInfoMode( boolean* pMode ) – Gets the summary info mode property value.

e. HRESULT SetSummaryInfoMode( boolean pMode ) – Sets the summary info mode property.  If summary info mode is set to true, visual rendering will include summary information.
f. HRESULT GetPrinterName( BSTR* pPrinterName ) – Gets the name of the printer set to receive hardcopy output.  Returns a null string if no printer has been defined. 
g. HRESULT SetPrinterName( BSTR printerName ) – Sets the name of the printer to receive the hardcopy output.  This is the name of the output device, as shown by the Print Manager (for example, "Epson FX-80"). It is not the printer model name.  If a null pointer or empty string is passed by the container, the default printer is implied. 
h. HRESULT Print( void ) – Begins printing on the device identified by the PrinterName property.  If no printer name has been defined, printing begins on the default Windows print device.
3.4.5 ActiveX Control Design Mode
There is no AAIA requirement to support ActiveX control “design mode”.  For example, the control is not required to support property pages.
3.4.6 End-User Help

There is no AAIA requirement to provide end-user help for use of the ActiveX control.  The developer may provide this as an option.
4. Shop Management Interfaces for Diagnostic Results

This section describes Shop Management interfaces that support the Diagnostic Result database capability.  
A collection of  Diagnostic Results may be stored with each work order line item.  
As an option, if an implementation does not support multiple Diagnostic Results per line item, the implementation may limit clients to only one Diagnostic Result per line item.  A method is provided to permit a client to obtain the maximum number of Diagnostic Results permitted per line item.
4.1 

a. 
b. 
c. 
d. 
e. 
f. 
g. 
h. 
4.2 IAAIAResults Interface

The IAAIAResults interface represents a collection of  Diagnostic Results.

a. HRESULT AddItem( IUnknown* pResult ) – Adds a Diagnostic Result to the collection. The parameter pResult is a pointer to a Diagnostic Result’s Data Object.
b. HRESULT Count( long* pnCount ) – Returns the number of Diagnostic Results in the collection.

c. HRESULT GetItem( long nItemIndex, IUnknown** pResult ) – Retrieves the specified item from the database collection and returns an interface pointer to the newly-created Diagnostic Result’s Data Object.  Does not create any separate View Object; the client must create the View Object, if applicable.
d. HRESULT LoadItem( long nItemIndex, IUnknown* pResult ) – Loads an existing Diagnostic Result’s Data Object with a specified item in the collection.
e. HRESULT GetMaxResults( long* pnMaxResults ) – Returns the maximum number of Diagnostic Results permitted per work order line item.

f. HRESULT NewEnum( IUnknown** pIUnknown ) – Returns an interface pointer for an enumeration interface.

g. HRESULT RemoveItem( long nItemIndex ) – Removes the specified item from the collection.

h. HRESULT RemoveAll(  ) – Removes all items from the collection.

i. HRESULT ReplaceItem( long nItemIndex, IUnknown* pResult ) – Replaces the specified item with a given Diagnostic Result.

4.3 Additions to IAAIAOrderList Interface

The Shop Management IAAIAOrderList interface provides the capability to search the database of work orders, given a set of search parameters, and to sort the resulting list of work orders in a specified order.

4.3.1 IAAIAOrderList Interface
The relevant interface methods are:

a. HRESULT SearchResultsCriteria( IAAIAVehicle* pIVehicle, BSTR* pMainCriteria, BSTR* pResultsCriteria ) – Used to set the search criteria property when searching for  Diagnostic Results.  The vehicle object pIVehicle defines the vehicle and customer attributes to be matched in the search.  The vehicle object may be a transient or persistent object, the latter being obtained from the Shop Management server. The IAAIAVehicle object may contain an IAAIACustomer object, in which case the server should include any defined customer attributes in the search. The string pMainCriteria is a list of parameter/value pairs that define search criteria other than vehicle, customer, and Diagnostic Result criteria, for example: “FromDate=3/23/2000”. The string pResultsCriteria is a list of parameter/value pairs that define search criteria specific to  Diagnostic Results.  For example,  “DiagnosticType=OBD, , Symptom=STALLS, Symptom=IDLES ROUGH”.  Any of these arguments may be null.  (If all arguments are null, the server will return an error.)
b. HRESULT SortCriteria( BSTR* pSortCriteria ) – Sets the property for sequencing the resulting list of work orders.  The string passed into this method is a list of parameters.  For example, “FromDate” will sort the list of work orders by date and time.  Since the search function generates a list of work orders (not  Diagnostic Results), sort criteria related to Diagnostic Results are not meaningful.

c. HRESULT Search( long* pnItemsFound ) – This method instructs the server to search through all work orders in the database for Diagnostic Results which match the search criteria provided in the SearchResultsCriteria() method.  Returns the number of work orders found in the database which contain matching Diagnostic Results.  The collection of work orders may then be accessed, in sort sequence, using work order methods in the Shop Management interfaces.  It is the client’s responsibility to look into each work order generated by this Search() function to find the Diagnostic Results that match the search criteria.

4.3.2 Search Criteria

The work order search criteria includes the items listed in Appendix B of the AAIA Shop Management Component document.

4.3.3 Sort Criteria

The work order sort criteria includes the items listed in Appendix B of the AAIA Shop Management Component document.
4.4 IOleClientSite (Standard COM Interface)

The standard COM interface IOleClientSite is a container-side interface invoked by an embedded control (in this case, the Diagnostic Result ActiveX control) to request services from the container (e.g., Shop Management).  The method IOleClientSite::SaveObject() may be invoked by the control to ask its container to save the Diagnostic Result to storage.  Use of this method is optional on the part of the control, and implementation of the method on the container-side is also optional.  However, this interface method is the method that the ActiveX control should use to make a save request of the container; but there is no guarantee the container will support this method.  Refer to Microsoft COM documentation for possible return values of the SaveObject() method.
4.5 IAdviseSink Interface (Standard COM Connection Point Interface)
IAdviseSink is a standard COM connection point interface used to notify the container (e.g., Shop Management) that a change to data or viewing state has occurred within the ActiveX control (in this case, the View Object or Data/View Object). This handles the case where the end-user is given the capability of modifying the persistent data or viewing state in the Diagnostic Result.  For example, the ActiveX control’s state may include a number of view-related data items.  If the end-user modifies the view, it may be appropriate to save the modified viewing state back to front shop storage.

The ActiveX control can invoke the IAdviseSink::OnDataChange() method to notify the container that data or viewing state in the Diagnostic Result has changed.  The container (e.g., Shop Management) may optionally choose to implement the IAdviseSink interface.  The container may also choose to implement the interface, but ignore calls to the OnDataChange method. (If the container does not implement this method, then the end-user’s data and viewing state changes will not be saved.)

a. 
b. 
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