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2. ASDevice-A standard Windows CE DLL that implements the Windows 
CE side of the ActiveSync provider, located in \Ac ti veSync\ASDevice. 

3. CIDesktop-A desktop PC MFC application, located in \ActiveSync\ 
ASDesktop \ CLDesktop, that presents a simple user interface to manipu­
late the records stored in a flat file. Once again, the code is straightforward 
and not described here. The user interface is illustrated in Figure 17.1. 

4. ASDesktop-A desktop PC DLL that implements a COM component with 
the IReplObjHandler and IReplStore interfaces. 

The code in ASDevice and ASDesktop is organized to isolate the 
application-specific data access code, and so can be used as a skeleton for im­
plementing your own ActiveSync provider. 

Installation and Registration 
Installing an ActiveSync provider on a Windows CE device requires the fol­
lowing steps: 

1. Copy the DLL (for example, ASDevice.dll) into a suitable directory, such 
as "\Windows." 

2. Add an entry such as the following in the Synchronization registry key 
for your ActiveSync provider: 

HKEY_LOCAL_MACHINE 
Windows CE Services 

Synchronization 
Objects 

Appointment 
Contact 
Tasks 
AsyncSample 

3. Add a "Store" REG_SZ value to this key that contains the name of the 
. DLL that implements the ActiveSync provider. This should contain the 
fully qualified path if the . DLL is not in a standard location (such as 
the root or \Windows directory). 

AsyncSample 
Store ASDevice.dll 

Code to register the DLL is contained in an exported function called Reg­
isterActi veSync in ASDevice. CPP. This function is called from the 
CLDevice application when the "Register" button is pressed. 

4. Copy the user interface application (for example, CLDevice. exe) into a 
suitable directory, such as the root, and run the application. This creates 
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the database (ActiveSyncNotes) that will contain the synchronized 
items. With the sample application you should click the "Register" button 
to add the necessary registry items. 

Installing the ActiveSync provider on the desktop PC requires more work, 
since a COM component is being registered. Here are the steps: 

1. Copy the application (CLDesktop. exe) into any suitable directory. Run­
ning this application will create the file "\Acti veSynNotes. dat" used 
to store the items. The user interface is almost identical to CLDevice. exe 
except that the "Register" button is replaced by "Refresh." Note that the 
list of items is not automatically updated, so you will need to click "Re­
fresh" to ensure that the list is up to date. 

2. Copy the DLL (for example, ASDesktop. dll) into any suitable direc­
tory. You will need to register the COM component using the REGSVR3 2 
application: 

REGSVR32 ASDesktop.dll 

As well as writing the standard registry entries for a COM component, en­
tries specific to an ActiveSync provider are added. The code to add COM com­
ponent entries is contained in the function DllRegisterServer in COMDLL 
. CPP. This calls the function RegisterActi veSync in COMDLL. CPP to add 
the ActiveSync provider registry entries. 

A new key with the same name used on the Windows CE device (for ex­
ample, "AsyncSample") is added in the following location: 

HKEY_LOCAL_MACHINE 
Software 

Microsoft 
Windows CE Services 

Services 
Synchronization 

Objects 
Appointment 
Contact 
Task 
Asyncsample 

It is important that the Windows CE device and desktop PC use the same 
key names, since this forms the link between the two sides of the ActiveSync 
provider. On the desktop PC the key contains the following values: 

AsyncSample 
[Default] 
Display Name 
Plural Name 
Store 
Disabled 

"ActiveSync Example Provider" 
"TestNote" 
"TestNotes" 
"Asdesktop.ActiveSyncEg" 
0 
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. Connected 
Synchronized 

The" [default]", "Display Name", and "Plural Name" REG_SZ 
string entries are used by ActiveSync to display information about the pro­
vider's status. The "Store" REG_SZ string contains the ProgID of the desktop 
COM Component that implements the ActiveSync provider. This string is the 
same value used when the DLL (for example, ASDesktop. DLL) registers its 
COM component. ActiveSync uses this value to locate the COM component and 
uses the COM registry entry "InProcServer" to find the fully qualified path­
name for the DLL's location. The "Disabled" value (a REG_DWORD) has a value 
of 0 if the provider is active, or 1 if it is temporarily disabled. 

AsyncSample is actually a folder, or object type (the terms mean the same). 
A store can implement multiple folders by having several object types (for ex­
ample, Appointment, Contact, and Task) with the same store. 

The desktop ActiveSync registry settings are copied into each desktop PC 
profile under the HKEY_CURRENT_USER key, using the same key names as de­
scribed above. Now, when you run the ActiveSync user interface, you will see 
a new entry for this provider (Figure 17.2) . 

•calendar 
.. Contacts 
•Notes 
~Tasks 

~· 0 Ill Favorite 
0 

Not Installed 
Not Installed 
Not Installed 

li!llliijfJM ActiveSync with an additional service 
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Data Organization 
Each item in the database consists of the following: 

e The timestamp of when the item was created, using a FILETIME structure 
e The note itself, up to 256 Unicode characters 

The timestamp is the field's unique identifier and is never changed. The 
user interfaces allow notes to be added, deleted, or updated, and the Active­
Sync provider synchronizes these items. 

Important Note 
This ActiveSync example implements a simple provider. The description of the 
function arguments, structure members, and interface functions only includes 
those elements required to implement a fully functional yet simple provider. 
You should refer to the Windows CE documentation for full descriptions of all 
functions, structure members, and so on. 

Implementing the Windows CE Device Provider 
ActiveSync on a Windows CE device is based around store objects such as files, 
directories, databases, and database records. As described in Chapter 4, each 
object has a unique object identifier or CEO ID. Any object that has a CEO ID can 
be an item synchronized by ActiveSync. Thus, you can synchronize files, direc­
tories, databases, or database records. You can use these objects to hold more 
than one item (for example a file might contain many records, each of which 
is an item), but you will need to manage lists of these items, and this gets more 
complex. The simplest approach is to represent an ActiveSync item by a single 
database record. 

Windows CE 2.1 and later versions allow databases to be created in vol­
umes that can be located on, for example, storage cards. Additional functions 
(FindObj ects and SyncData) are provided to synchronize databases in these 
volumes. Note that some storage cards and other media do not use the CEOID 

object identifiers for the file system, so they are more difficult to synchronize. 
Remember, the Windows CE ActiveSync DLL is not a COM component. 

However, the DLL does implement the interface IReplObjHandler. The DLL 
itself is responsible for creating an instance of this interface (usually through 
implementing the interface using a C++ class), and not any external applica­
tion. Therefore, all the usual COM elements, such as class factories, DLLGet­

Obj ect, and other exported functions, are not required. 
First, let's look at the functions the ActiveSync provider must export. 
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lnitObjType Exported Function 
InitObjType, located in ASDevice. cpp, is called by ActiveSync when the pro­
vider is started and terminated. This occurs when the Windows CE device 
connects or disconnects. This function carries out any initialization/termina­
tion required by the provider and returns a pointer to the IReplObj Handler 
interface. 

Implementation of lnitObiType 

extern "C" BOOL _declspec(dllexport) InitObjType( 
LPWSTR lpszObjType, 
IReplObjHandler **ppObjHandler, 
UINT uPartnerBit) 

if lpszObjType == NULL 
{ 

II Terminates the device provider module and 
II frees all allocated resources. 
return TRUE; 

II Allocate a new IReplObjHandler. 
*ppObjHandler = new CDataHandler; 
II Save the uPartnerBit so that you can use it later on 
g_uPartnerBit = uPartnerBit; 
II Find Object Identifier of our database 
g_oidDataBase = ASGetDBOID(DB_NAME); 
return TRUE; 

In Listing 17.1 the C++ class CDataHandler implements the IReplObj­
Handler interface, so an instance of the class is created and a pointer returned 
through the parameter ppObjHandler. 

A Windows CE device can maintain synchronization with up to two desk­
top PCs. The uPartnerBi t has a value 1 when synchronizing with the first 
partnership and 2 with the second. Maintaining two partnerships is more com­
plex; you can choose to support only one partnership, as is the case with the 
EMail ActiveSync option. In this code the partnership bit is saved in the global 
variable g_uPartnerBi t. 

Lastly, the CEOID of our database is stored in the global variable g_oid­
Database. The function ASGetDBOID is located in DB. CPP, together with the 
other database access code for the provider. 

ObjectNotify Exported Function 
Windows CE constantly monitors changes in the object store. When a change 
occurs (for example, a database record is updated), all loaded ActiveSync 
providers are notified of the change through a call to ObjectNotify. This 
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function determines the nature of the change (whether it was a file, directory, 
database, or record change) and returns TRUE if it is an item this provider can 
synchronize. 

The provider should ensure that the record is in its own database. There 
is no point synchronizing someone else's database! This is done through the 
function ASRecinDB to be found in DB. CPP, which determines the parent 
CEOID for the database record by calling CEOidGetinfo, and checks that this 
is the same as the CEOID for our database. 

MMflM Implementation of ObiectNotify 

extern "C" BOOL _declspec(dllexport) ObjectNotify( 
POBJNOTIFY pNotify) 

II Check to see if the structure size 
II is the smaller (version control). 
if ( pNotify->cbStruct < sizeof( OBJNOTIFY ) ) 
{ 

MessageBox(NULL, 
_T ( "ObjectNotify-incorrect version"), 
NULL, MB_OK); 

return FALSE; 

II We're only interested in database record 
II changes or clear change notifications 
if(! (pNotify->uFlags & (ONF_RECORD I 

ONF_CLEAR_CHANGE))) 
return FALSE; 

II For non-deleted records, check that the 
II record is in our database 
if(! (pNotify->uFlags & ONF_DELETED)) 
{ 

} 

if(! (pNotify->uFlags & ONF_RECORD)) 
II it's not actually a record, so ignore 
return FALSE; 

if(!ASRecinDB(g_oidDataBase, pNotify->oidObject)) 
II not in our database 
return FALSE; 

II sets the oid of the object to be replicated 
pNotify->poid = (UINT*) &pNotify->oidObject; 
II if object is to be deleted, set the 
II number of objects to be deleted 
if(pNotify->uFlags & ONF_DELETED) 

pNotify->cOidDel l; 
else 

pNotify->cOidChg 1; 
return TRUE; 
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Obj ectNot i fy is passed a pointer to an OBJNOTIFY structure. The 
members of this structure used in this sample are shown in Table 17 .1. 

MmijtjfjM OBJNOTIFY structure members 

Member Description 

cbStruct The size of the structure being passed in. The provider should 
check this against the size of structure it is using to ensure 
version compatibility. This should be done for all structures 
passed to provider functions. 

uFlags Contains flags indicating the type of change. For example, 
ONF _RECORD indicates a database record has changed, ONF _ 
CLEAR_CHANGE indicates that the change bit for the object 
should be cleared, and ONF _DELETED indicates that a record 
has been deleted. 

oidObj ect CEO ID of the item being notified. 

poid Set by the provider to be a pointer to the CEOID of the item to 
be synchronized. In simple providers, this will generally be 
the CEO ID of the item passed into Obj ectNot i fy through the 
member oidObj ect. More complex providers can set an array 
of CEO IDs to be synchronized. 

cOidDel Number of items to be deleted. This will be one if uFlags is set 
to ONF _DELETED for simple providers. 

cOidChg Number of items to be changed. This will be one if uFlags is set 
to ONF _RECORD for simple providers. 

GetObjTypelnfo Exported Function 
ActiveSync on the Windows CE device calls this exported function when it 
needs information about the database being synchronized. The function fills in 
members of the OBJTYPEINFO structure, such as the following: 

"' szName-The name of the database. 
"' cObjects-The number of items to be synchronized (which for simple 

providers is the number of database records). 
"' cbAllobj-The overall size of the items to be synchronized. This is 

equal to the size of the database in bytes. 
111 ftLastModified-A FILETIME structure containing the time and date 

of when the database was last changed. 

Listing 17.3 shows the implementation of Get Obj Type Info from the file 
ASDevice. CPP. 
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i@fjl Implementation of GetObjTypelnfo 

extern "C" BOOL _declspec(dllexport) GetObjTypeinfo 
(POBJTYPEINFO pinfo) 

CEOIDINFO oidinfo; 
II Check versioning of the structure 
if ( pinfo->cbStruct < sizeof( OBJTYPEINFO ) ) 
{ 

MessageBox(NULL, 
_T ( "GetObjTypeinfo called-wrong version"), 
NULL, MB_OK); 

return FALSE; 

II Clear the structure. 
memset( &(oidinfo), 0, sizeof(oidinfo)); 
II Retrieves information about the object 
II in the object store. 
CeOidGetinfo( g_oidDataBase, &oidinfo ) ; 
II Store the database information into 
II the OBJTYPEINFO structure. 
wcscpy( pinfo->szName, 

oidinfo.infDatabase.szDbaseName ) ; 
pinfo->cObjects = oidinfo.infDatabase.wNumRecords; 
pinfo->cbAllObj = oidinfo.infDatabase.dwSize; 
pinfo->ftLastModified = 

oidinfo.infDatabase.ftLastModified; 
return TRUE; 

Note that the version of the OBJTYPEINFO structure is checked. Informa­
tion about the database is obtained through a call to the Windows CE function 
CeOidGetinfo, which fills in a CEOIDINFO structure. 

Implementing the Device IReplObjHandler COM Interface 
IReplObj Handler functions are responsible for converting your items (such 
as database records) into a stream of bytes (serialization) or converting a stream 
of bytes into an item (deserialization). Serialization and deserialization are re­
quired so that items can be transferred between Windows CE devices and desk­
top PCs. 

The desktop PC ActiveSync provider also needs to implement the IRepl­
Obj Handler and should serialize and deserialize items using the same data for­
mat. However, the implementations are typically different (since the item stores 
are not the same), so it is usually best to keep to separate code implementations. 

In the example, IReplObjHandler is implemented by the C++ class 
CDataHandler that is declared in ReplObj Handler. h and implemented in 



458 Chapter 17 111 ActiveSync 

ReplObjHandler. cpp. Since IReplObjHandler is declared as a COM inter­
face, IUKnown must be implemented. However, since we are only implement­
ing a COM interface and not an entire COM component, these implementations 
are very straightforward. AddRef and Release simply increment and decre­
ment a reference count. Queryinterfce always returns E_NOINTERFACE­
this function will never actually be called. 

An overview of the essential IReplObj Handler interface functions is 
provided in Table 17.2. 

MMMjffW !Rep/ObiHandler interface functions 

Function Description 

Setup Called when serialization or deserialization of an item is about to begin. 

Reset Called when serialization or deserialization is completed. 

Get Packet Serialization. This function is called to convert an item into a stream of bytes, which 
occurs when an item is being sent from the Windows CE device to desktop PC. 
Large items need to be split up into packets, and GetPacket will be called once 
for each packet. Small items can be serialized in a single packet. The function re­
turns NOERROR if more packets are required, or RWRN_LAST_PACKET if this is the 
last or only packet. 

Set Packet Deserialization. This function is called when an item needs to be converted from a 
stream of bytes to an item. This occurs when an item is being sent from the desk­
top PC to Windows CE device. Large items are divided into packets, and a call to 
Set Packet is made for each packet. The item is written out to the database when 
all packets are received. This could result in an existing record being updated, or a 
new record added. 

DeleteObj ect Called when ActiveSync detects that an item must be deleted from the Windows CE 
device database. 

Serialization Format 
You will need to determine the format to be used for serialization and deseriali­
zation. Get Packet and Set Packet provide LPBYTE pointers, but this can be 
cast to any pointer you like. In the example, a typedef for a structure called 
NOTE is used, and this contains the creation FILETIME (the unique identifier), 
the last modify timestamp as a FILETIME, and a Unicode string (Listing 17.4). 
It is declared in db. h. 

Structure NOTE 

typedef struct tagNOTE 
{ 

FILETIME ftOriginal; //time when note was created 
FILETIME ftLastUpdate; // time last updated 
WCHAR szNote[STRLEN_NOTE]; 
NOTE; 
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Note that the last modify timestamp member is not used on the device, 
and so is not strictly required in this stmcture. However, this same stmcture is 
used on the desktop PC for storing data, so it is convenient to leave it here. 

It is essential that exactly the same format is used by the ActiveSync pro­
vider on the Windows CE device and the desktop PC. Note how the Unicode 
string has been declared as WCHAR and not TCHAR. This ensures that it is de­
fined as a Unicode string even if the code is compiled for ANSI (which is most 
often the case on the desktop PC). 

IReplObjHandler::Setup 
This function is called by ActiveSync before any item is received or sent. This 
provides an opportunity to perform any initialization. A pointer to a REPL­
SETUP structure is passed in, and this provides information such as the direc­
tion of the transfer. 

The Setup function will normally save a pointer to the REPLSETUP stmc­
ture for future use. Since ActiveSync is multithreaded, it is possible that a read 
(outgoing transfer) occurs at the same time as a write (incoming transfer). There­
fore, the IReplObj Handler class has two members, m_pReadSetup and m_p­
Wri teSetup, to store separate pointers (Listing 17.5). The pointer will be used 
later in GetPacket and SetPacket. 

/Rep/Obi Handler:: Setup implementation 

STDMETHODIMP CDataHandler::Setup(PREPLSETUP pSetup) 
{ 

II Can be reading and writing at the same time, so need 
II two setups 
if(pSetup->fRead) 

m_pReadSetup = pSetup; 
else 

m_pWriteSetup = pSetup; 
return NOERROR; 

Most REPLSETUP members are only used on a desktop implementation 
of IReplObjHandler. Those listed below may be used on the Windows CE 
device. 

e fRead-TRUE if Setup is being called for reading an item, FALSE for a 
write 

e Oid-CEOID of the item, for example, an existing record in the database 
that is being sent to the desktop 

e oidNew~Set to the CEO ID of the item that has been added or updated 
in the CE property database 

e dwFlags-Contains the value RSF _NEW_OBJECT if this is a new record 
to be added to the CE property database 
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I ReplObjHandler:: Reset 
The Reset function provides an opportunity to free any resources created 
during serialization or deserialization. In this case, there is nothing to do 
(Listing 17.6). 

/Rep/ObiHandler: :Reset implementation 

STDMETHODIMP CDataHandler::Reset(PREPLSETUP pSetup) 
{ 

return NOERROR; II no resources to be freed 

IReplObjHandler::GetPacket 
ActiveSync calls this function to request a packet for a particular item being 
synchronized. Your implementation should produce a byte stream represent­
ing the entire item (if it fits into a single packet) or the next packet in sequence. 
The function passes in the recommended maximum size of the packet in cb­
Recomrnend. 

Listing 17.7 shows the implementation of GetPacket. The function calls 
ASSerializeRecord (located in db.cpp) to read the record for the given 
CEOID (m_pReadSetup->oid). The function serializes the record into a NOTE 
structure, returns a pointer to the structure in lpByte, and returns the size of 
the NOTE structure in dwLen. The pointer and size are returned to ActiveSync 
through the parameters lppbData and pcbData. 

/ReplObiHandler:: GetPacket implementation 

STDMETHODIMP CDataHandler: :GetPacket(LPBYTE *lppbData, 
DWORD *pcbData, DWORD cbRecomrnend) 

HRESULT hr = RWRN_LAST_PACKET; 
LPBYTE lpByte; 
DWORD dwLen; 

if(!ASSerialiseRecord(m_pReadSetup->oid, 
&lpByte, &dwLen)) 

hr = RERR_BAD_OBJECT; 
else 
{ 

*lppbData = lpByte; 
*pcbData = dwLen; 

return hr; 
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GetPacket returns RWRN_LAST PACKET if the serialization was suc­
cessful and this is the last or only packet. RERR_BAD_OBJECT is returned if the 
object could not be serialized. 

I ReplObjHandler::SetPacket 
Set Packet does the opposite of Get Packet-it is passed a pointer to a stream 
of bytes and writes the data to a new or existing record in the database. The 
REPLSETUP structure member dwFlags contains the value RSF _NEW_OBJECT 
if this item is a new record; otherwise, an existing record is to be updated. 

In Listing 17.8, Set Packet casts the incoming lpbData pointer to a NOTE 
pointer and calls ASDeserializeRecord (located in db. cpp) to perform the 
update. The REPLSETUP structure member oid contains the CEO ID of the rec­
ord to be updated, or 0 if this is a new record. 

i@llttiij:M /Rep/ObiHandler:: SetPacket implementation 

STDMETHODIMP CDataHandler: :SetPacket(LPBYTE lpbData, 
DWORD cbData) 

NOTE* aNote; 

CEOID oidNewRec; 
BOOL bNewRec; 

aNote = (NOTE*)lpbData; 

bNewRec = m_pWriteSetup->dwFlags & RSF_NEW_OBJECT; 

if((oidNewRec = ASDeserializeRecord(&aNote->ftOriginal, 
&aNote->ftLastUpdate, 
aNote->szNote, 
wcslen(aNote->szNote), 
bNewRec, m_pWriteSetup->oid)) 0) 

return RERR_SKIP_ALL; 
else 
{ 

m_pWriteSetup->oidNew 
return NOERROR; 

oidNewRec; 

Set Packet returns RERR_SKIP _ALL if the update fails. This will cause 
all subsequent packets to be discarded. If successful, the CEO ID of the new rec­
ord is assigned to the oidNew member of REPLSETUP, and the function returns 
NO ERROR. 
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I ReplObjHandler:: DeleteObj 
DeleteObj is called when an item needs to be deleted from the database. The 
function is passed a REPLSETUP pointer as a parameter and calls ASDelete­
Record (located in DB. CPP) to delete the record (Listing 17.9). 

!Rep/Obi Handler:: DeleteObi implementation 

STDMETHODIMP CDataHandler::DeleteObj (PREPLSETUP pSetup) 
{ 

if(ASDeleteRecord(pSetup->oid)) 
return NOERROR; 

else 
return E_UNEXPECTED; 

Implementing the Desktop Provider 
Implementing the desktop provider takes more time and effort. This is, in the 
main, because ActiveSync makes no assumptions about where items are stored 
and when they are changed. 

You need to create a full COM component with a class factory, registration, 
and other features. The component will need to implement the COM compo­
nent IReplStore, which is used to manage the store, folder, and item manipu­
lation. The desktop provider also needs to implement the IReplObjHandler 
interface. 

Representing HREPLITEM and HREPLFLD 
HREPLITEM and HREPLFLD are pointers used by ActiveSync to point at your 
data associated with items and folders. In certain circumstances, ActiveSync 
passes a HREPLOBJ that can point either to a HREPLITEM or HREPLFLD. You 
therefore need a storage mechanism that can store either a HREPLITEM or 
HREPLFLD and be able to determine which type is currently being stored. Per­
haps the most straightforward technique is to use a structure containing a union 
(Listing 17.10). 

REPLOBJECT structure 

II structure and define for HREPLITEM and 
II HREPLFLD structures 
#define RT_ITEM 1 
#define RT FOLDER 2 
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typedef struct tagREPLOBJECT 
{ 

II uType indicates if a folder (RT_FOLDER) 
II or item (RT_ITEM) is currently being stored 
UINT uType; 
II Create a union so folder and item information can be 
II stored in the same structure 
union 

} ; 

II for folder, has the contents been changed 
BOOL fChanged; 
II for item, creation time (unique identifier) 
II and last modify time 
struct 

FILETIME ftCreated, ftModified; 
} ; 

REPLOBJECT, *LPREPLOBJECT; 

The member uType can contain either RT_ITEM or RT_FOLDER; they in­
dicate the current use of the structure. Folders use the member fChanged and 
items use ftCreated or ftModified. 

ActiveSync uses the data you place in this structure to track changes to 
folders and items. There is generally a separate structure for each item and 
folder in store, and ActiveSync stores these structures in repl. dat. 

You can place any type of data in the structure that is applicable to your 
application. However, you should attempt to limit the amount of data you store 
in the structure. There will always be far more items than folders, so you should 
focus on the amount of data stored in the item. If you use a structure with a 
union (as shown in Listing 17.10), ensure that the amount of data associated 
with the folder is less than that used for the item-the overall size of the struc­
ture is determined by the largest members in the union. 

Storing Data on the Desktop 
ActiveSync makes no assumptions about where the data being synchronized is 
being stored-you can use flat files, local databases, or server databases. In this 
example a simple flat file is used, and each item is stored as a NOTE structure 
(which has a fixed size). The code to access this file is located in ListDB.h, 
and uses the standard file I/0 techniques outlined in Chapter 2. 

Implementing IReplStore 
The IReplStore COM interface declares functions that ActiveSync uses to 
obtain information and manipulate the store, folder, and items being synchro­
nized. Table 17 .3 shows the functions categorized by function. 
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MroMjlfJW /Rep/Store interface functions 

Category Functions 

Initialization Initialize 

Store information and manipulation 

Folder information and manipulation 

Iterate all items in a folder 

Manipulate HREPLITEM or 
HREPLFLD objects 

HREPLITEM item synchronization 

Configuration dialog, provider icon, and 
name information and activity reporting 

Conflict resolution and duplicate removal 

GetStoreinf oCompareStoreIDs 

GetFolderinfoisFolderChanged 

FindFirstitemFind 
NextitemFinditemClose 

ObjectToBytes 
BytesToObject 
FreeObjectCopy 
ObjectisValidObject 

Compare Item 
IsitemChanged 
IsitemReplicated 
Updateitem 

ActivateDialog 
GetObjTypeUIDataReportStatus 

GetConflictinfoRemoveDuplicates 

Because IReplStore is a COM interface, you must provide an implemen­
tation of all these functions; otherwise, your provider will not compile. How­
ever, only the functions shown in this chapter are essential in a simple provider. 

In the example, IReplStore is implemented by the class CActive­
SyncEg. The declaration of this class is in Component. h, and the implemen­
tation of IReplStore is in the file IReplStore. cpp. 

IReplStore Initialization 
ActiveSync calls the IReplStore:: Initialize function when the provider 
is first loaded (Listing 17.11). The function passes a pointer to a IReplNotify 
interface provided by ActiveSync and used by the provider to notify ActiveSync 
when item changes occur in the store. Since the example doesn't implement 
continuous synchronization, this pointer is ignored. The uFlags parameter will 
contain ISF _REMOTE_CONNECTED if synchronization is being carried out over 
a dialup or other type of remote connection. In this case, you should avoid 
anything that requires user intervention (such as showing a dialog). 

/Rep/Store: :Initialize implementation 

STDMETHODIMP CActiveSyncEg::Initialize( 
IReplNotify*pNotify,UINT uFlags ) 



m_binitialized = TRUE; 
return NOERROR; 
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Some IReplStore functions can be called before Initialize is called, 
so you should be careful not to rely on this initialization. The functions are 
GetStoreinfo, GetObjTypeUIDate, GetFolderinfo, ActivateDialog, 
BytesToObj ect, Obj ectToBytes, and ReportStatus. 

Store Information and Manipulation 
ActiveSync calls the function GetStoreinfo (Listing 17.12) and passes a 
pointer to a STOREINFO structure that the provider populates with information 
about its store. 

IMijfl /Rep/Store:: GetStorelnfo implementation 

STDMETHODIMP CActiveSyncEg: :GetStoreinfo( 
PSTOREINFO pStoreinfo ) 

II Check correct version of Storeinfo structure 
if(pStoreinfo->cbStruct < sizeof(*pStoreinfo)) 
{ 

MessageBox(NULL, 
_T("GetStoreinfo-Invalid Arg"), NULL, 0); 

return E_INVALIDARG; 

II we only support single-threaded operation 
pStoreinfo->uFlags = SCF_SINGLE_THREAD; 
II Set store's progid and description 
strcpy(pStoreinfo->szProgid, g_szVerindProgID); 
strcpy(pStoreinfo->szStoreDesc, g_szFriendlyName); 
II this is as far as we get if we're not Initialized 
if(!m_binitialized) 
{ 

return NOERROR; 

II Create the store's unique identifier­
// Set the length of the store identifier 
pStoreinfo->cbStoreid = 

(strlen(g_szStoreFile) + 1) * sizeof(TCHAR); 
II ActiveSync calls GetStoreinfo twice. Once to 
II get the size of the store id (when lpbStoreid is 
II NULL), and a second time, providing a buffer pointed 
II to by lpbStoreid where the store id can be placed. 
if(pStoreinfo->lpbStoreid ==NULL) 

return NOERROR; 
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memcpy(pStoreinfo->lpbStoreid, g_szStoreFile, 
(strlen(g_szStoreFile) + 1) * sizeof(TCHAR)); 

return NOERROR; 

The function Get Store Info is called twice by ActiveSync, the first time 
to determine the size of the buffer required to hold the store's unique id (cb­
Storeid), and the second time to copy the store id into a buffer (lpb­
Storeid). Table 17.4 describes the STOREINFO members used by this imple­
mentation of GetStoreinfo. 

Member 

uFlags 

szProgid 

szStoreDesc 

cbStoreid 

lpbStoreid 

Storelnfo members used in CActiveSyncEg.· :GetStorelnfo 

Purpose 

Use SCF _SINGLE_THREAD if your provider is single-threaded. 

The store's ProgID, such as "Asdesktop. Ac ti veSyncEg". 

Description of store displayed to user, such as "Act i veSync 
Example". 

Length of the store's id in bytes. 

Store's unique id, for example, the name of the data file "\Active­
SynNotes. dat.". 

The function CompareStoreIDs is called by ActiveSync to determine if 
two store ids are actually the same. Listing 17.13 compares cbIDl and cbID2 
to determine whether the number of bytes in the store ids are the same and, if 
they are, uses memcmp to perform a byte-wise comparison of the two strings. 
The function returns 0 if the lpbIDl and lpbID2 are ids that refer to the same 
store. 

/Rep/Store: :CompareStore/Ds implementation 

STDMETHODIMP_(int) CActiveSyncEg: :CompareStoreIDs 
(LPBYTE lpbIDl, UINT cbIDl, 
LPBYTE lpbID2, UINT cbID2) 

if(cbIDl < cbID2) 
II first store is smaller than the second store 
return -1; 

if(cbIDl > cbID2) 
II first store is larger than the second store 
return 1; 

II now compare the store ids byte by byte. 
return memcmp(lpbIDl, lpbID2, cbIDl); 
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Folder Information and Manipulation 
A store can contain one or more folders in which items are placed. ActiveSync 
calls GetFolderinfo for each object type (for example, "AsyncSample") con­
figured in the registry for the provider. The implementation of GetFolder­
Info returns a pointer to the IReplObjHandler interface associated with this 
folder (the m_DataHandler member is a CDataHandler class object that im­
plements IReplObj Handler) and to a HREPLFLD object (Listing 17.14). 

IMfl(I /Rep/Store:: GetFolderlnfo implementation 

STDMETHODIMP CActiveSyncEg: :GetFolderinfo(LPSTR 
lpszObjType, 
HREPLFLD *phFld, IUnknown ** ppObjHandler) 

LPREPLOBJECT pFolder 
if(pFolder ==NULL) 

(LPREPLOBJECT) *phFld; 

{ 

pFolder = new REPLOBJECT; 

pFolder->uType = RT_FOLDER; 
pFolder->fChanged = TRUE; 
*phFld = (HREPLFLD)pFolder; 

II new folder required 

II CDataHandler member m_DataHandler 
II implements IReplObjHandler 
*ppObjHandler = &m_DataHandler; 
return NOERROR; 

In the example, HREPLFLD is actually a pointer to a REPLOBJECT. The 
HREPLFLD parameter can be NULL, in which case a new REPLOBJECT is cre­
ated, or, if not NULL, the existing REPLOBJECT is used. 

The function IsFolderChanged is called by ActiveSync to determine 
whether items in a folder need to be synchronized. With continuous synchro­
nization this function is called frequently, but with manual synchronization it 
is only called when synchronization starts. In Listing 17.15 the function always 
sets pf Changed to TRUE, indicating that the folder needs to be synchronized. 

/Rep/Store:: lsFolderChanged implementation 

STDMETHODIMP CActiveSyncEg: :IsFolderChanged(HREPLFLD hFld, 
BOOL *pf Changed ) 

*pfChanged = TRUE; 
return NOERROR; 
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Iterate Items in a Folder 
ActiveSync requests the provider to iterate through the items in a folder by 
calling the functions FindFirstitem, FindNextitem, and FinditemClose. 
The provider reads the first item (FindFirstitem) or the next item (Find­
Nextitem) from the store and creates a HREPLITEM for each item. In the ex­
ample, the functions GetFirstNote or GetNextNote (located in db. cpp) 
read the items, and a HREPLITEM is created represented by the REPLOBJECT 
structure (Listing 17.16). The three REPLOBJECT members are initialized with 
appropriate values read from the store. The HREPLITEM item is returned 
through the phI t em parameter. 

/Rep/Store:: FindFirstltem and FindNextltem implementations 

II Returns an HREPLITEM structure for the first item in 
II the .DAT file. The data in HREPITEM is the OriginalTime 
II (the unique identifier) and ModifyTime 
II (to determine if the item has changed); 

STDMETHODIMP CActiveSyncEg:: FindFirstitem(HREPLFLD hFld, 
HREPLITEM *phitem, BOOL *pfExist ) 

WCHAR szNote[STRLEN_NOTE]; 
FILETIME ftCreateTime, ftModifyTime; 
II attempt to get first record 
*pfExist = m_ListDB.GetFirstNote(&ftCreateTime, 

szNote, &ftModifyTime); 
if ( ! *pfExist) 

return NOERROR; 
II now make up the HREPLFLD 
LPREPLOBJECT lpRepl = new REPLOBJECT; 
lpRepl->uType = RT_JTEM; 
lpRepl->ftCreated = ftCreateTime; 
lpRepl->ftModified = ftModifyTime; 
II set our pointer into HREPLITEM 
*phitem = (HREPLITEM)lpRepl; 
return NOERROR; 

II Find the next item from the .DAT file 
STDMETHODIMP CActiveSyncEg::FindNextitem(HREPLFLD hFld, 

HREPLITEM *phitem, BOOL *pfExist ) 

WCHAR szNote[STRLEN_NOTE]; 
FILETIME ftCreateTime, ftModifyTime; 

II attempt to get first record 
*pfExist = m_ListDB.GetNextNote(&ftCreateTime, 

szNote, &ftModifyTime); 



if ( ! *pfExist) 
{ 

return NOERROR; 
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II now make up the HREPLFLD 
LPREPLOBJECT lpRepl = new REPLOBJECT; 
lpRepl->uType = RT_ITEM; 
lpRepl->ftCreated = ftCreateTime; 
lpRepl->ftModified = ftModifyTime; 
II set our pointer into HREPLITEM 
*phitem = (HREPLITEM)lpRepl; 
return NOERROR; 

FindFirstitem and FindNextitem set the pfExist BOOL parameter 
to TRUE if a HREPLITEM is returned, or FALSE if no more items exist. Find­
ItemClose is called when pfExist is set to FALSE (Listing 17.17). 

/Rep/Store:: FindltemC/ose implementation 

II Finished going through all records. 
II Nothing to do in this case. 

STDMETHODIMP CActiveSyncEg: :FinditemClose(HREPLFLD hFld ) 
{ 

return NOERROR; 

Manipulating HREPLITEM and HREPLFLD Objects 
The provider must implement functions that allow ActiveSync to manipulate 
HREPLITEM and HREPLFLD objects. Table 17.5 shows the functions that must 
be implemented. Many of these functions operate on HREPLITEM or HREPL­
FLD objects, and the functions may need to take different actions depending 
on which is passed. Remember that the generic type HREPLOBJ is used to refer 
to both HREPLITEM and HREPLFLD objects. 

MM!jff W Functions to manipulate HREPLITEM and HREPLFLD obiects 

Function Description 

Obj ectToBytes Convert a HREPLITEM or HREPLFLD into a stream of bytes. 

BytesToObj ect Convert a stream of bytes into a HREPLITEM or HREPLFLD. 

FreeObj ect Free memory used by a HREPLITEM or HREPLFLD. 

CopyObj ect Copy one HREPLITEM or HREPLFLD into another. 

IsValidObj ect Determine whether a HREPLITEM or HREPLFLD still represents 
a valid object. 
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Using the structure/union REPLOBJECT to store both HREPLITEM and 
HREPLFLD objects greatly simplifies the coding of these functions. 

ActiveSync calls Obj ectToBytes and BytesToObj ect when writing 
and reading objects to and from the file repl .dat. ObjectToBytes (List­
ing 17.18) will be called twice for each conversion. In the first call, Obj ectTo­
Bytes simply returns the number of bytes required to write the object. In the 
second call ActiveSync provides a buffer of the correct length into which the 
copy is made. 

/Rep/Store:: ObiectToBytes implementation 

STDMETHODIMP_(UINT) CActiveSyncEg: :ObjectToBytes 
(HREPLOBJ hObject, LPBYTE lpb ) 

II buffer has been created to requested size 

if ( lpb ! = NULL) 
memcpy(lpb, (LPREPLOBJECT)hObject, 

sizeof(REPLOBJECT)); 
return sizeof(REPLOBJECT); 

Both HREPLITEM and HREPLFLD objects are passed into Object To­
Bytes, but because REPLOBJECT is used for both folders and items, the same 
code can be used for both. 

BytesToObj ect (Listing 17.19) creates a new REPLOBJECT, copies from 
the stream of bytes into this new structure, and returns a pointer cast to a 
HREPLOBJ. 

/Rep/Store:: Bytes ToObiect implementation 

STDMETHODIMP_(HREPLOBJ) CActiveSyncEg::BytesToObject 
(LPBYTE lpb, UINT cb ) 

if(cb != sizeof(REPLOBJECT)) 
MessageBox(NULL, 

_T ("Not correct size in Bytes to object") , 
NULL, 0); 

LPREPLOBJECT lpReplObject = new REPLOBJECT; 
II perform the copy 
memcpy(lpReplObject, lpb, cb); 
return (HREPLOBJ)lpReplObject; 

ActiveSync calls FreeObj ect (Listing 17.20); the implementation should 
free any memory associated with the HREPLOBJ object. 
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MMflJ1i /Rep/Store:: FreeObiect implementation 

STDMETHODIMP_(void) CActiveSyncEg: :FreeObject( 
HREPLOBJ hObject ) 

LPREPLOBJECT pitem = (LPREPLOBJECT)hObject; 
delete (LPREPLOBJECT) hObject; 

From time to time, ActiveSync needs to copy HREPLOBJ objects. The func­
tion CopyObj ect does this by copying a REPLOBJECT from one location to 
another (Listing 17.21). 

i@fifljl /Rep/Store:: CopyObiect implementation 

STDMETHODIMP_(BOOL) CActiveSyncEg::CopyObject( 
HREPLOBJ hObjSrc, HREPLOBJ hObjDest) 

LPREPLOBJECT lpRepObjSrc = (LPREPLOBJECT)hObjSrc; 
LPREPLOBJECT lpRepObjDest = (LPREPLOBJECT)hObjDest; 
*lpRepObjDest = *lpRepObjSrc; 
return TRUE; 

Finally, IsValidObject is called when ActiveSync needs to determine 
whether the HREPOBJ still refers to a valid item or folder. For folders, List­
ing 17.22 simply checks that the REPLOBJECT uType is RT_FOLDER, return­
ing NOERROR if it is, or RERR_CORRUPT to indicate the object is no longer valid. 

MMfjfl /Rep/Store:: /sValidObiect implementation 

STDMETHODIMP CActiveSyncEg: :IsValidObject( 
HREPLFLD hFld, HREPLITEM hitem, DINT uFlags 

LPREPLOBJECT lpRepObj; 

if (hFld ! = NULL) 
{ 

lpRepObj = (LPREPLOBJECT)hFld; 
if(lpRepObj->uType == RT_FOLDER) 

return NOERROR; 
else 

return RERR_CORRUPT; 

if (hitem! = NULL) 
{ 

lpRepObj = (LPREPLOBJECT)hitem; 
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if(lpRepObj->uType != RT_ITEM) 
return RERR_CORRUPT; 

NOTE aNote; 
II attempt to find the item 
if(m_ListDB.FindNote(&lpRepObj->ftCreated, 

&aNote)) 
return NOERROR; 

else 
return RERR_OBJECT_DELETED; 

return NOERROR; 

For items, a check needs to be made that uType is RT_ITEM. Additionally, 
the function needs to check that the item referred to by the HREPLFLD is still 
present in the store. Calling FindNote (implemented in db. cpp) does this. 

HREPLITEM Synchronization 
HREPLITEM objects are maintained to allow ActiveSync to track changes to ob­
jects either on the desktop or the Windows CE device. The provider must im­
plement the functions listed in Table 17.6. 

Functions to Synchronize HREPLITEM items 

Function 

Compare Item 

IsitemChanged 

IsitemReplicated 

Updateitem 

Description 

Do two HREPLITEMs refer to the same item? 

Has the HREPLITEM changed? 

Is the HREPLITEM to be replicated? 

Update the information in the HREPLITEM based on what 
is stored in the desktop database. 

In general, at least two pieces of information are held in a HREPLITEM to 
enable these functions: 

1. The unique identifier, so items can be compared. In REPLOBJECT this is 
ftCreated, the FILETIME timestamp of when the item was created. 

2. The last modification identifier, so changes to items can be tracked. In 
REPLOBJECT this is the ftModified FILETIME timestamp. 

Compareitem is called when ActiveSync needs to know whether two 
HREPLITEMs refer to the same item in the store. This would be called, for ex­
ample, when an item from the Windows CE device is updated and ActiveSync 
needs to find the corresponding item in the store. Compare Item (Listing 17.23) 
simply passes the ftCreated members to CompareFileTime, which returns 
0 if the FILETIMEs are the same, -1 if the first is earlier, or 1 if the first is later. 
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lfMfiJI /Rep/Store:: Compare/tern implementation 

STDMETHODIMP_(int) CActiveSyncEg: :Compareitem( 
HREPLITEM hiteml, HREPLITEM hitem2 ) 

LPREPLOBJECT lpRepObjl = (LPREPLOBJECT)hiteml; 
LPREPLOBJECT lpRepObj2 = (LPREPLOBJECT)hitem2; 

int nRet = CompareFileTime(&lpRepObjl->ftCreated, 
&lpRepObj2->ftCreated); 

return nRet; 

f!REPLITEM maintains a modification timestamp that may be different 
from the item in the database. For example, the database item may have changed 
since the time the HREPLITEM was created. ActiveSync calls IsitemChanged 
to determine if this is the case (Listing 17.24). 

IsitemChanged passes in two HREPLITEM objects. If both are non­
NULL, the function compares the two ftModified members in the REPLOB­
JECT structures pointed to by hitem and hitemComp. If hitemComp is NULL, 
IsitemChanged compares the ftModified for hitem with the modification 
time of the item in the database. This is obtained by finding the item in the 
database using FindNote (db. cpp). 

/Rep/Store:: lsltemChanged implementation 

STDMETHODIMP_(BOOL) CActiveSyncEg::IsitemChanged( 
HREPLFLD hFld, 
HREPLITEM hitem, 
HREPLITEM hitemComp 

LPREPLOBJECT lpRepObjl 

if(hitemComp !=NULL) 

(LPREPLOBJECT)hitem; 

{ 

LPREPLOBJECT lpRepObj2 = (LPREPLOBJECT)hitemComp; 
return CompareFileTime( 

&lpRepObjl->ftModified, 
&lpRepObj2->ftModified); 

else 
{ 

II need to compare this object with the 
II one in the .DAT file 
NOTE aNote; 
if(m_ListDB.FindNote( 

&lpRepObjl->ftCreated, &aNote)) 
return CompareFileTime( 
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&lpRepObjl->ftModified, 
&aNote.ftLastUpdate); 

else 
{ 

MessageBox(NULL, 
_T("Could not find record for \ 

IsitemChanged"), NULL, 0); 
return FALSE; 

Generally, all items in the store are synchronized. However, there are 
times when you may want to filter the items being synchronized-for ex­
ample, you may only want to filter appointments from the last two weeks. The 
function IsitemReplicated is passed a HREPLITEM, and returns TRUE if the 
item is to be synchronized (listing 17.25). 

/Rep/Store:: lsltemReplicated implementation 

STDMETHODIMP_(BOOL) CActiveSyncEg: :IsitemReplicated( 
HREPLFLD hFld, HREPLITEM hitern ) 

return TRUE; 

Implementing the Desktop IReplObjHondler COM Interface 
The desktop application must implement the same IReplObjHandler inter­
face functions as the device, but the implementations will typically be different. 
In the example the class CDataHandler in the file ReplObjHandler. cpp im­
plements the IReplObj Handler interface. 

IReplObjHondler:: Setup 
ActiveSync calls this function before any item is received or sent. This provides 
an. opportunity to perform initialization. A pointer to a REPLSETUP structure is 
passed in; this provides information such as the direction of the transfer. 

The Setup function will normally save a pointer to the REPLSETUP struc­
ture for future use. Since ActiveSync is multithreaded, it is possible that a read 
(outgoing transfer) occurs at the same time as a write (incoming transfer). There­
fore, the IReplObj Handler class has two members, m_pReadSetup and rn_p­
Wri teSetup to store separate pointers (Listing 17.26). The pointer will be used 
later in GetPacket and SetPacket. 
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IMf#Ji /Rep/Obi Handler:: Setup implementation 

STDMETHODIMP CDataHandler: :Setup(PREPLSETUP pSetup) 
{ 

II Can be reading and writing at the same time, 
II so need two setups 
if(pSetup->fRead) 

m_pReadSetup = pSetup; 
else 

m_pWriteSetup = pSetup; 
return NOERROR; 

IReplObjHandler:: Reset 
The Reset function provides an opportunity to free any resources created dur­
ing the serialization or deserialization. In this case, there is nothing to do (List­
ing 17.27). 

/ReplObiHandler:: Reset implementation 

STDMETHODIMP CDataHandler::Reset(PREPLSETUP pSetup) 
{ 

return NOERROR; II no resources to be freed 

I ReplObjHandler::GetPacket 
ActiveSync calls the function IReplObjHandler: :GetPacket to request a 
packet for a particular item being synchronized. Your implementation should 
produce a byte stream representing the entire item (if it fits into a single packet) 
or the next packet in sequence. The function passes in the recommended maxi­
mum size of the packet in cbRecommend. 

Listing 17.28 shows the implementation of GetPacket. The function 
calls FindNote (located in ListDB. cpp) to read the record for the timestamp 
of when the item was created (lpRepObj->ftCreated, which is the unique 
identifier for the note). The function serializes the record into a NOTE struc­
ture pointed to by pNote, returns a pointer to the structure in lpByte, and re­
turns the size of the NOTE structure in dwLen. The pointer and size are returned 
to ActiveSync through the parameters lppbData and pcbData. The function 
returns RWRN_LAST_PACKET, indicating this is the one and only packet for 
this item. 
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/ReplObiHandler:: GetPacket implementation 

STDMETHODIMP CDataHandler: :GetPacket(LPBYTE *lppbData, 
DWORD *pcbData, DWORD cbRecornrnend) 

NOTE * pNote = new NOTE; 
LPREPLOBJECT lpRepObj = 

(LPREPLOBJECT)m_pReadSetup->hitem; 

if(m_pReadSetup->hitem ==NULL) 
return E_UNEXPECTED; 

II locate the note in the file 
if(!m_pListDB->FindNote(&lpRepObj->ftCreated, pNote)) 
{ 

MessageBox(NULL, 
_T("GetPacket: Could not find record"), 

NULL, MB_OK) ; 
return RERR_BAD_OBJECT; 

else 
{ 

*lppbData = (LPBYTE)pNote; 
*pcbData = sizeof(NOTE); 

return RWRN_LAST_PACKET; 

IReplObjHandler::SetPacket 
SetPacket does the opposite of GetPacket-it is passed a pointer to a 
stream of bytes and writes the data to a new or existing record in the data file. 
The REPLSETUP structure member dwFlags contains the value RSF _NEW_ 
OBJECT if this item is a new record; otherwise, an existing record is to be 
updated. 

In Listing 17.29, SetPacket casts the incoming lpbData pointer to a 
NOTE pointer. IfHREPLITEM is non-NULL, the function FindNote (in ListDB. 
CPP) is used to locate the item (since it already exists) and then calls Update­
Note to update the new information for the item. For a new object (when 
HREPLITEM is NULL), a new note is added to the desktop database using the 
function AddNote. 

/ReplObiHandler:: SetPacket implementation 

STDMETHODIMP CDataHandler: :SetPacket(LPBYTE lpbData, 
DWORD cbData) 

NOTE* lpNote = (NOTE*)lpbData; 
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LPREPLOBJECT lpRepl = new REPLOBJECT; 

II Have a HREPLITEM-must be an existing record 
if(m_pWriteSetup->hitem !=NULL) 
{ 

if(!m_pListDB->FindNote(&lpNote->ftOriginal)) 
{ 

MessageBox(NULL, 
_T("Could not find existing note"), 
NULL, MB_OK) ; 

return E_UNEXPECTED; 

II update record 
m_pListDB->UpdateNote(&lpNote->ftOriginal, 

lpNote->szNote); 

else 

II add record 
m_pListDB->AddNote(&lpNote->ftOriginal, 

&lpNote->ftLastUpdate, 
lpNote->szNote) ; 

lpRepl->uType = RT_ITEM; 
lpRepl->ftModified = lpNote->ftLastUpdate; 
lpRepl->ftCreated = lpNote->ftOriginal; 
m_pWriteSetup->hitem = (HREPLITEM)lpRepl; 

return NOERROR; 

IReplObjHandler::DeleteObj 
DeleteObj is called when an item needs to be deleted from the database. The 
function is passed a REPLSETUP pointer as a parameter and calls DeleteNote 
(located in ListDB.CPP) to delete the record (Listing 17.30). 

/Rep/Obi Handler:: DeleteObi implementation 

STDMETHODIMP CDataHandler: :DeleteObj (PREPLSETUP pSetup) 
{ 

LPREPLOBJECT lpRepObj = (LPREPLOBJECT)pSetup->hitem; 

if(!m_pListDB->DeleteNote(&lpRepObj->ftCreated)) 
MessageBox(NULL, 

_T ("Could not delete record") , 
NULL, 0); 

return NOERROR; 
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Conclusion 
This chapter has reviewed the code required to implement ActiveSync capa­
bility in your application. Not all of the code for the device or desktop imple­
mentations is shown in this chapter. You will need to carefully review the code 
supplied on the CDROM to see how it all fits together. Implementing Active­
Sync is a long job that requires a broad range of skills and knowledge, includ­
ing Windows CE Property Database and COM knowledge. It is also difficult to 
debug. Therefore, implementing ActiveSync will require careful design, plan­
ning, and implementation. Working with ActiveSync is, nevertheless, easier than 
writing your own synchronization code. 
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Tables collection and interface, 413 
transactions with SQL statements, 442-43 
_variant_t class, 416 

ADOXCE31.TLB,414 
ADOXCE. See ADOCE/ADOXCE and SQL Server 
AF_INET, 222 
AF _IRDA, 234 
AfxBeginThread, 144 
Alarrn2.wav, 179 
Annunciator icon, removing, 181 
ANSI 

AP! functions, 11 
C common run-time string functions with generic 

and Unicode equivalents, 15 
character string constant, 13 
characters and character strings, 11-12 
converting between Unicode strings and, 14-15 
determining content type, 21-22 
IP addresses, 214, 217 
posting data to server, 208 
reading data from serial communications port, 244 
socket clients and servers, 212 
TAP! sending and receiving data, 303 
UNICODE for ANSI characters, 12 

API (Application Programming Interface), 5, 6, 12, 187, 
336 

AppendToEditBox, 228 
Application Programming Interface. See AP! (Applica­

tion Programming Interface) 
Applications 

auto-run applications on Compact Flash cards, 
53-54 

mini-applications with notifications, 171-75 
running application at specified time with 

notification, 171, 184 
simple socket sample application, 220 
socket client application, 220-25 
socket server application, 226-31 
starting application on an event with notification, 

175-76 
APP_RUN_AFTER_RESTORE, 176 
APP_RUN_AFTER_SYNC, 176 
APP_RUN_AT_DEVICE_CHANGE, 176 
APP_RUN_AT_RS232_DETECT, 176 
AppRunAtTirne, 171 
Archived files, setting, 30, 37 
ASDesktop, 450 
ASDevice, 450 
ASGetDBOID, 454 
ASP (Active Server Pages), 187, 208, 210 
ASRecinDB, 455 
Asynchronous message reading for MSMQ, 401-5 
ATA cards, 52 
ATL (ActiveX Template Libraries), 6, 341 
Attach function, 356-58 
Attributes of databases, changing, 99-100 



Attributes of files 
displaying all information about file, 30-32 
getting, 28-29 
list of, 30, 37 
purposes of, 30 
setting, 29 

Authentication 
with InternetErrorDlg, 202-3 
with InternetSetOption, 204-5 

Automation. See ActiveX and Automation 
Automation Dispinterface, 359-60 
Auto-reset events, 159 
Auto-run applications on Compact Flash (CF) cards, 

53-54 
autorun.exe, 53-54 
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Backup Site Controllers (BSCs), 376 
BackupBatteryLifePercent, 333 
Barcode readers for Pocket PC, 4 
Battery status, monitoring, 330-33 
BatteryChemistry, 333 
BatteryLifePercent, 333 
BaudRate, 242 
BeginTrans, 442 
Binary data, sending to server, 224 
Binary form of IP addresses, 214 
BLOBs 

CEVT_BLOB property data type, 87-88 
property databases using MFC classes, 104-7 

Blocked state of thread, 139 
Blocking function with CeRapiinvoke, 271-75 
BOOL binheritHandles, 260 
BOOL binitialOwner, 156 
BOOl binitialState, 159 
BOOL bManual Reset, 159 
BOOL fWaitAll, 155 
BOOL Return Value 

changing database attributes, 100 
creating process with RAPI, 260 
HttpAddRequestHeaders, 209 
HttpQueryinfo, 205 
HttpSendRequest, 198 
InternetCloseHandle, 189 
InternetCrackUrl, 195 
InternetSetOption, 205 
mutex objects, 157 
RAPI file and folder manipulation, 266 
semaphores, 164 

BSCs (Backup Site Controllers), 376 
BSTR data type 

ActiveX and Automation, 359, 365 
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ADOCE/ADOXCE, 416, 418-19, 422, 429 
COM (Component Object Model), 346-47 
MSMQ, 387 
SQL Statement, 432 

_bstr_t class, 359, 416 
Buffers 

calculating buffer lengths, 14 
CERapiFreeBuf fer, 263 
MSMQ, 392-93 
querying registry value, 111 
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reading data from GPS device, 252-53 
reading records in property databases, 86-87 
szSentence buffer, 252-53 

Bugs 
calculating buffer lengths for Unicode, 14 
in Windows CE operating system, 18 

BYTE *modBaseAddr, 131 
BYTE *pinput, 273, 275 
BYTE *ppOutput, 273, 275 
Bytes 

integer byte ordering, 225-26 
reporting file size in, 27-28 

ByteSize, 242 
BytesToObject, 469,470 

"IV c 
C++ language 

COM component compared with, 336 
exception handling, 17 
using heaps with, 322-23 

C language, 15 
Callback 

MSMQ, 401-5 
TAPI line callback function, 298-300 

Cameras for Pocket PC, 4 
Canceling. See also Disconnecting; Terminating 

network connections, 62-63 
network connections with dialogs, 64-65 
network printer, 66 

CArchi ve class object, 105-6 
cArgs, 366 
Catalog. See ADOCE/ADOXCE and SQL Server 
cbStoreid,466 
cbStruct, 456 
CCeDBDatabase class, 102-4 
CCeDBProp objects, 102-4 
CDB files, 71 
CDROM as storage device, 52 
CDROM (with book) 

ActiveSync application, 449-50 
ChapterlS.cpp,410 
code samples, 5, 9-11 
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'examples' application, 247 
GPS outpt.txt, 248 
QueueServer directory, 381-84 
\RAPI\CreateProcess directory, 261 
\RAPI\CustomBlock\CEBlock, 271, 273 
\RAPI\CustomStream\CEStream, 277 
\RAPI\FindAllFiles, 263 
SockC!ient directory, 220 
SockServer directory, 220, 226 

CE operating system. See Windows CE 
CEBLOB, 87, 106 
CeCheckPassword, 270 
CeClearUserNotification, 181 
CECloseHandle, 261, 263, 264 
CeCopyFile, 264 
CeCreateDatabase, 267 
CeCreateDatabaseEx, 77-78,99, 267 
CeCreateDirectory, 264 
CeCreateFile, 263, 264 
CeCreateProcess, 260-63, 270, 271, 272 
CEDB_ALLOWREALLOC flag, 86 
CEDBASEINFO, 78-79,99-100 
CEDB_AUTOINCREMENTflag, 85, 91 
CEDB_SEEK_BEGINNING, 88 
CEDB_SEEK_CEOID,88,89 
CEDB_SEEK_CURRENT,88 
CEDB_SEEK_END,88 
CEDB_SEEK_VALUEFIRSTEQUAL, 89-90 
CEDB_SEEK_VALUEGREATER,89 
CEDB_SEEK_VALUENEXTEQUAL,89-90 
CEDB_SEEK_VALUESMALLER, 89 
CEDB_SORT_CASEINSENSITIVEflag, 77 
CEDB_SORT_DESCENDING flag, 77 
CEDB_SORT_GENERICORDERflag, 77 
CEDB_SORT_UNKNOWNFIRST flag, 77 
CeDeleteDatabase, 267 
CeDeleteDatabaseEx,81-82 
CeDeleteFile,264 
CeDeleteRecord,91-92, 267 
CEDIRINF0,99 
CeEnumDBVolumes, 74-75 
CEF (Common Executable Format), 9, 53 
CEFILEINF0,99 
CeFindAllDatabases, 266-67 
CeFindAllFiles, 263,264-66 
CeFindClose, 263, 264 
CE_FIND_DATA, 266 
CeFindFirstDatabase,267 
CeFindFirstDatabaseEx,96-97 
CEFindFirstFile, 263, 264 
CeFindNextDatabase, 267 
CeFindNextDatabaseEx,96-98 
CEFindNextFile, 263,264 
CeFlushDBVol, 73-74, 267 

CeFreeNotification,96 
CeGetClassName, 270 
CeGetDesktopDeviceCaps, 270 
CeGetFileAttributes, 264 
CeGetFileSize, 264 
CeGetFileTime, 264 
CeGetLastError, 257, 270, 275 
CeGetPlatformName, 268-69 
CeGetSpecialFolderPath, 270 
CeGetStoreinformation,270 
CeGetSysteminfo, 270 
CeGetSystemMetrics, 270 
CeGetSystemPowerStatusEx, 270 
CeGetTempPath,264 
CeGetThreadPriority, 142 
CeGetThreadQuantum, 140 
CeGetUserNotificationPreferences, 181, 182 
CeGetVersionEx, 270 
CeGetWindow, 270 
CeGetWindowLong, 270 
CeGetWindowText, 270 
CeGlobalMemoryStatus, 270 
CEGUID data type, 72, 73, 75, 77, 81 
CeHandleAppNotifications, 179 
CEMountDBVol, 71-73, 77, 267 
CeMoveFile, 264 
CENOTIFICATION, 95-96 
CE_NOTIFICATION_TRIGGER, 183 
CENOTIFY routine, 94 
CENOTIFYREQUEST,94-95 
CEOID, 453, 461 
CEOID oidDbase, 100 
CeOidGetinf o, 264, 455, 457 
CeOidGetinfoEx,98-99, 264 
CEOIDINF0,98-99,457 
CeOpenDatabase, 267 
CeOpenDatabaseEx 

changing database attributes, 99-100 
database notifications, 96 
object ID (OID), 82 
opening and closing property databases, 79-81 
RAPI, 267 

CEOSVERSIONINF0,270 
CEPROPID, 75, 76 
cePropindex, 102 
CEPROPVAL, 76,87 
CERapiFreeBuffer, 263, 275 
CeRapiGetError, 262, 263 
CeRapiinit, 257, 258, 265 
CeRapiinitEx, 257,258-59 
CeRapiinvoke 

blocking function, 271-75 
stream function, 271, 276-82 
writing own RAPI functions with, 263, 271-82 



CeRapiUninit, 257, 261 
CeReadFile, 264 
CeReadRecordProps, 263, 267 
CeReadRecordPropsEx, 84-91 
CERECORDINFO, 99 
CeRegCloseKey, 268 
CeRegCreateKeyEx, 268 
CeRegDeleteKey, 268 
CeRegDeleteValue, 268 
CeRegEnumKeyEx, 268 
CeRegEnumValue, 268 
CeRegOpenKeyEx, 268 
CeRegQueryinf oKey, 268 
CeRegQueryValueEx, 268 
CeRegSetValueEx, 268 
CeRemoveDirectory, 264 
CERunAppAtEvent, 170, 175-76 
CERunAppAtTime, 170, 171-72, 175 
CeSeRkDatabasR, 88, 91, 92, 267 
CeSetDatabaseinf o, 267 
CeSetDatabaseinfoEx, 79, 99-100, 267 
CeSetEndOfFile, 264 
CeSetFileAttributes, 264 
CeSetFilePointer, 264 
CeSetFileTime, 264 
CeSetThreadPriority, 141, 142 
CeSetThreadQuantum, 140 
CESetUserNotification, 170, 179-82 
CESetUserNotificationEx, 170, 182-84 
CeSHCreateShortcut, 270 
CeSHGetShortcutTarget, 270 
CeUnmountDBVol, 73, 267 
CE_USER_NOTIFICATION *pceun, 183 
CEVT_BLOB property data type, 87-88 
CeWriteFile, 264 
CeWriteRecordProps 

deleting properties, 91-92 
freeing data pointed to by lpb, 87 
RAP!, 267 
updating database records, 92-94 
writing records in property databases, 83-84 

CF cards. See Compact Flash (CF) cards 
CG! (Common Gateway Interface), 187, 210 
char, 12 
char data type 

for ANSI characters, 11, 14 
for Unicode characters, 12 

char FAR* buf, 225 
Characters and character strings 

ANSI, 11-12, 14-15 
C common run-time string functions with generic 

and Unicode equivalents, 15 
calculating string buffer lengths, 14 
Code Pages, 11 
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converting between ANSI and Unicode strings, 
14-15 

generic string and character data types, 12 
multi-byte character strings (MBCS), 11 
single-byte character strings (SDCS), 12 
standard string library functions, 14, 15 
string constants, 13 
Unicode, 11-15 
wide-byte characters, 12 

CHECK_INVALIDGUILD macro, 73 
Checksum, 248-50, 255 
CHECK_SYSTEMGUID macro, 75 
C!Desktop, 450 
C!Device, 449 
Class identifiers. See CLSIDs (class identifiers) 
Class Wizard, 368, 369, 371, 372 
CloseHandle 

CeRapiinvoke blocking function, 273 
closing serial communications port, 245-46, 

301 
database notifications, 96 
infrared and other serial communications de-

vices, 256 
not used with Internet handles, 191 
not used with TAP!, 304 
process kernel object handles, 123 
property databases, 80-81 
'pseudohandle', 124 
semaphores, 163 
text files, 22, 24 

closesocket, 231 
CloseToolhelp32Snapshot, 143 
Closing 

files, 22, 24 
property databases, 81 
search of directory for files, 51-52 
serial communications port, 245-46 

CLSIDFromProgid, 339 
CLS!Ds (class identifiers), 338, 339, 345, 354 
cmd.exe, 261 
CMemFile, 106 
CMySerialClass, 106-7 
cNamedArgs, 366 
CoCreateinstance, 336, 338, 344-46, 347 
CoCreateinterface, 337 
Code Pages, 11 
Code samples 

on CDROM, 5, 9-11 
error checking, 5, 16 

cOidChg, 456 
cOidDel, 456 
CoinitializeEx, 343-44 
COleDispatchDriver, 368-71, 372 
ColumnsPtr, 419 
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COM (Component Object Model), 335-58. See also 

ActiveX and Automation 
adding a contact, 352-53 
BSTR data type, 346-47 
calling COM functions, 346 
calling Querylnterface, 350-52 
characteristics, 335-36 
compared with ActiveX, 335 
components, 336, 339, 343-53 
creating COM object, 344-46 
creating recurring appointment, 356-58 
definition, 335 
finding contact's email address, 348-50 
Globally Unique Identifiers (GUIDs), 338-39 
handling errors, 340 
HRESULT data type, 340 
initializing and uninitializing COM, 343-44 
Interface Definition Language (IDL), 340-41 
interfaces, 336-38, 347-48 
introduction, 335-36 
IUnknown interface, 337-38 
POOM (Pocket Office Object Model), 335, 338, 

341-43 
programmatic identifiers (ProgIDs), 339 
registry, 339 
releasing COM interfaces, 347-48 
smart pointers, 353-56 
Type Library Information (TLB), 341, 355 

_com_issue_errorex, 415 
CommandEnum,424 
CommandEnumCommandType, 423 
Comma-separated variable (CSV), 210 
CommitTrans,442-43 
Common Executable Format (CEF), 9, 53 
Common Gateway Interface (CGI), 187, 210 
COMMPROP, 256 
CommReadThreadFunc, 243-45 
COMMTIMEOUTS, 240 
Communications. See Serial communications; TCP/IP 

communications 
Compact Flash (CF) cards 

auto-run applications on, 53-54 
enumerating, 54-55 
insertion and removal of, 52-53 
power management with, 328 
processor values and associated constants, 53 
as storage device, 45, 52 
TCP/IP with, 185 

Compact Flash slot 
for Handheld PC, 4 
for Pocket PC, 4 

Compareltem, 472,473 
Compilers, 12 

Component Object Model. See COM (Component 
Object Model) 

Compressing files, 30, 37 
_COM_SMARTPTR_TYPEDEF macro, 353-54, 414 
Configuring serial communications port, 241-42 
connect function, 222 
CONNECTDLGSTRUCT, 64 
Connecting 

to secure sites, 201-5 
Windows CE and GPS devices, 250 

Connection: :Execute, 440-41 
Connection interface for ADOCE, 413 
_ConnectionPtr interface, 431 
ConnectSocket, 221-24 
const char FAR * buf, 224 
const struct sockaddr FAR* name, 222 
Constants 

ANSI character string constant, 13 
index flags, 76-77 
processor values and associated constants for 

Compact Flash cards, 53 
seek constants, 88 
seek type constants, 89-90 
Unicode string constant, 13 
wObj Type constant value meanings, 98-99 

CONTEXT structure, 140-41 
Continuous synchronization, 449 
CopyFile, 32 
Copying files, 32 
CopyObject, 469, 471 
CoUninitialize, 344 
Counter. See Record counter 
CREATE INDEX statement, 436-37 
CREATE TABLE, 433-35,436 
CREATE_ALWAYS 

files, 36 
property databases, 72 

CreateAppointment, 357-58 
CreateDirectory, 48-49 
CreateEvent 

event objects, 159-63 
mini-applications with notification, 75 

CreateFile 
capabilities, 34-35 
infrared and other serial communications devices, 

255-56 
mistake in using, 24 
opening and configuring serial communications 

port, 237-40, 241, 301 
parameters, 36 
read/write access control, 35 
reading data from GPS device, 250-51 
setting file attributes, 29, 37 



share mode options, 35-36 
TAP!, 301 
text files, 22-24 
writing structures to file, 33-34 

CreateFileMapping, 40-41 
CreateForFileMapping, 40 
Createinstance, 354 
CREATE_INVALIDGUID macro, 75 
Createitem, 353, 357 
CreateListener, 226-28 
CreateMutex, 117, 156-58 
CREATE_NEW 

files, 36 
property databases, 72 

CreateProcess 
CeRapiinvoke blocking function, 272-73, 275 
creating process, 121-23, 124 
mini-applications with notification, 173 
terminating applications started with, 133 

CreateSemaphore, 163-64 
CREATE_SYSTEMGUID macro, 77, 80 
CreateThread 

creating thread for reading serial communications 
port, 242-43 

creating threads, 136-37 
creating threads with event objects, 160 

CreateToolhelp32Snapshot 
enumerating threads, 143 
listing running processes, 127-29 

Creating 
ADOCE/ADOXCE catalog (database), 416-18 
ADOCE/ADOXCE table, 418-21, 433-35, 436 
COleDispatchDriver-derived class, 368-71 
database volumes, 71-73 
directories, 47-48 
indexes, 436-37 
MSMQ private queues, 380-81, 382 
new queue in MSMQ, 389-92 
processes with CreateProcess, 121-23, 124 
processes with RAP!, 260-63 
processes with ShellExecuteEx, 124-25 
property databases, 77-79, 99 
property databases using MFC classes, 101-2 
recurring appointment in COM, 356-58 
threads, 136-37 
threads for reading serial communications port, 

242-43 
threads with event objects, 160-63 
threads with MFC, 144 

Creating file mapping, 41 
Creating files, 23-24, 33-38 

new files, 35, 36 
parameters, 36 
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read/write access control, 35 
setting attributes, 29 
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share mode options, 35-36 
Creation time of files, 25 
Critical memory, 324 
Critical sections and thread synchronization, 151-54 
CRITICAL_SECTION, 152-54 
csocket, 211 
CSocketFile, 211 
CSV (comma-separated variable), 210 
Ctrl+T key sequence, to generate _T sequence, 13 
Current directory, 45 
Cursors 

adding records to ADOCE/ADOXCE table, 424 
and peeking messages in MSMQ, 398-401 

CursorTypeEnum, 424 
CursorTypeEnumCursorType, 423 
CWinThread, 144 

v D 
Data 

organization in ActiveSync, 453 
reading data from communications port, 243-45 
reading data from GPS device, 250-55 
sending and receiving data via TAP!, 303-4 
storage on desktop and ActiveSync, 463 

Data Definition Language (DDL), 433-37 
Data Manipulate Language (DML), 433 
Database volumes 

creating and mounting, 71-73 
definition of, 71 
flushing, 73-74 
listing mounted database volumes, 74-75 
unmounting, 73 

Databases. See ADOCE/ADOXCE and SQL Server; 
Property databases 

DB.CPP, 454, 455 
dbt . h file, 52 
DBT_DEVICEARRIVAL message, 53 
DBT_DEVICEREMOVECOMPLETE message, 53 
DCB structure, 241, 250, 256 
DCBlength, 242 
DCOM (Distributed COM), 374 
DDL (Data Definition Language) 

CREATE INDEX statement, 436-37 
CREATE TABLE, 433-35,436 
desktop DDL, 448 
DROP TABLE statement, 435 
identities and primary keys, 435-36 
statements supported, 433 

Dead state of power, 329 
Deadlocks, avoiding, 149, 151 
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_DEBUG define, 16 
DECLARE_SERIAL macro, 105 
#define, 12 
Define _DEBUG, 16 
Define _MBCS, 12, 13 
Define _UNICODE, 12, 13 
DEFINE_GUID macro, 338 
DELETE statement in SQL, 432 
DeleteCriticalSectio~ 152, 153 
DeleteFile, 32-33 
DeleteObj, 477 
DeleteObject, 458, 462 
Deleting 

ADOCE/ADOXCE records, 432-33 
ADOCE/ADOXCE table, 422 
directories, 48-49 
files, 32-33 
properties, 91-92 
properties in property databases using MFC 

classes, 104 
property databases, 81-82 
records .in property database, 92 
records in property databases using MFC classes, 

104 
registry key, 113 
registry value, 112-113 

Desktop PC. See also ActiveSync on desktop provider 
ActiveSync, 55, 448, 457, 459, 462-77 
calling CeRapiinvoke from, 271, 274-75 
code samples mnning on, 11 
Distributed COM (DCOM), 374 
Pocket PC emulation environment mnning on, 9 
property database access from, 70 
RAP! stream function, 279-82 
RAP! used with, 211 
Remote Access Services (RAS), 305 
Remote Registry Editor, 107 
serial communication, 236 
socket programming not used with, 211 
testing serial communications, 247 

Detach function, 356 
Device synchronization in ActiveSync, 447-48 
DEVICELIST, 234 
DGPS (Differential GPS), 248 
Dialog box, 63-65 
Dialup Network (DUN), 211 
Differential GPS (DGPS), 248 
Directories 

closing search handle, 51-52 
creating, 47-48 
"current directory" concept, 45 
deleting, 48-49 
finding next file, 51 

finding specified file in current directory, 50-51 
listing contents, 49-50 
in Object Store, 45 
OID for, 45 
setting file as directory, 30, 37 
traversing directory trees, 49-52 

DisableThreadLibraryCalls, 169 
DISCDLGSTRUCT, 65, 66 
Disconnecting 

network connections, 62-63 
network connections with dialogs, 64-65 
network printer, 66 

DISPID dispidMember, 366 
Dispids, 360 
Dispinterface, 359-60 
DisplaySocketError, 226 
DisplayVersion, 364-65 
DISPPARAMS, 365-67 
DISPPARAMS FAR# dDispParams, 366 
Distributed COM (DCOM), 374 
DLL_PROCESS_ATTACH, 167-68 
DLL_PROCESS_DETACH, 167-69 
DLLs (Dynamic Link Libraries) 

ActiveSync, 450-51, 453 
CeRapiinvoke, 271-73 
processes, 121, 130, 132 
RAP! stream functions, 276-79 
TAP! and, 285 
terminating threads, 138 
Thread Local Storage (TLS), 138, 165-69 
thread synchronization, 165-69 
ThreadTimes, 144 
TLS data in, 166-68 
type library information, 355 

DLL_THREAD_ATTACH, 166-69 
DLL_THREAD_DETACH, 166-69 
DML (Data Manipulate Language), 433 
DNS (Domain Name Server), 186, 376-79 
'do' loop, 291 
Do/while loop, 90-91 
Domain Name Server (DNS), 186, 376-79 
Dot notation for IP addresses, 214 
DROP TABLE statement, 435 
Dropping. See also Deleting 

ADOCE/ADOXCE table, 422, 435 
RAS Connection, 310 

. dsp extension, 8 

. dsw extension, 8 
DUN (Dialup Network), 211 
DuplicateHandle, 123 
DVD storage device, 52 
dwCheckSum, 255 
dwDbaseType values, 96-97 



dwDialableStringOf f set, 296 
dwLen, for calculating string buffer lengths, 14 
DWORD cbinput, 273, 275 
DWORD cbSize, 125 
DWORD cntThreads, 129 
DWORD dwAccess, 385 
DWORD dwAccessType, 189 
DWORD dwAction, 393 
DWORD dwAddressID, 301 
DWORD dwAPIHighVersion, 288 
DWORD dwAPILowVersion, 288 
DWORD dwAPIVersion, 290, 293, 295 
DWORD dwBearerModes, 292 
DWORD dwBuf f erLength, 205 
DWORD dwCallbackinstance, 293 
DWORD dwCard, 295 
DWORD dwClsContext, 345 
DWORD dwContext, 190, 196, 197 
DWORD dwCountryCode, 297 
DWORD dwCreationFlags, 137, 260 
DWORD dwDeviceID, 288, 290, 293, 295 
DWORD dwError, 203 
DWORD dwEvent, 183 
DWORD dwExtVersion, 290, 293 
DWORD dwFlags 

ActiveSync, 459 
database volumes, 72, 73 
HttpOpenRequest, 197 
InternetCanonicalizeUrl, 206 
InternetConnect, 196 
InternetCrackURL, 195 
InternetErrorDlg, 203 
InternetOpen, 189 
InternetOpenUrl, 190 
RAP!, 266 
sort orders, 76-77 

DWORD dwHeadersLength, 190, 198, 209 
DWORD dwinfoLevel, 205 
DWORD dwLineNarneOffset, 291, 292 
DWORD dwLineNarneSize, 292 
DWORD dwMaxRate, 292 
DWORD dwMediaMode, 292 
DWORD dwMediaModes, 293 
DWORD dwMilliseconds, 126, 155 
DWORD dwModifiers, 209 
DWORD dwNeededSize, 289-90, 292 
DWORD dwNurnberOfBytesToRead, 191 
DWORD dwOption, 205 
DWORD dwOptionalLength, 198 
DWORD dwPrivileges, 293 
DWORD dwReserved, 275 
DWORD dwSelect, 301 
DWORD dwService, 196 

DWORD dwShareMode, 385 
DWORD dwSize, 129, 131, 183 
DWORD dwStackSize, 137 
DWORD dwTirneout, 393 

Index 

DWORD dwTotalSize, 292, 302 
DWORD dwTranslateOptions, 295 
DWORD dwType, 183 
DWORD dwUrlLength, 195 
DWORD dwUsedSize, 289-90, 292 
DWORD gh32MernoryBase, 129 
DWORD GlblcntUsage, 131 
DWORD rnodBaseSize, 131 
DWORD nCount, 155 
DWORD NotifierType, 308 
DWORD *pcbOutput, 273, 275 
DWORD ProccntUsage, 131 
DWORD ReadintervalTirneout, 240 
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DWORD ReadTotalTirneoutConstant, 240-41 
DWORD ReadTotalTirneoutMultiplier, 240-41 
DWORD ReplySize, 219 
DWORD Return Value 

InternetErrorDlg, 203 
ping function, 219 
Remote Access Services (RAS), 305, 307, 308, 311 
WaitForMultipleObjects, 155 
WaitForSingleObject, 126 

DWORD th32ProcessID, 129, 131 
DWORD Timeout, 219 
DWORD values, 123, 127, 131-32, 166 
DWORD WriteTotalTirneoutConstant, 240-41 
DWORD WriteTotalTirneoutMultiplier, 240-41 
dwProcessid, 122 
dwSeekType, 88, 89 
dwSentenceCheckSurn, 255 
dwStringOffset, 303 
dwThreadid, 122 
Dynamic Link Libraries. See DLLs (Dynamic Link 

Libraries) 
Dynamic TLS, 168-69 

v E 

Email address, finding, 348-50 
eMbedded Visual C++, 6-8, 442 
Emulation environments 

cautions about using, 9 
FormatMessage function, 16 
for testing and debugging applications, 9 
testing serial communications under, 247 

Encrypted files, setting, 30, 37 
Ending. See Canceling; Disconnecting; Terminating 
EnterCriticalSection, 152-53 
EnurnerateResources, 59 
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Enumerating. See also Listing 
Compact Flash (CF) cards, 54-55 
IrDA devices, 232-34 
network resources, 56-61 
RAS phone book entries, 305-6 
registry key, 112, 113-17 
tables in catalog, 421 
TAPI devices, 288-92 

Error checking, 5, 16 
ERROR_CANCELLED, 203 
ErrorHandler, WNet errors, 61 
ERROR_INTERNET_FORCE_RETRY, 203 
Errors 

ADOCE/ADOXCE, 440-42 
in applications, 18 
COM (Component Object Model), 340, 354, 355 
copying files, 32 
correcting authentication errors with Internet­

ErrorDlg, 203 
correcting authentication errors with Internet-

SetOption, 204-5 
CreateFile, 24 
creating catalog (database) on SQL Server, 417 
database volumes, 73 
deleting files, 32 
description, 16 
exception handling, 17 
finding files, 51 
MSMQ, 393 
network user names, 67 
number, 16 
page faults, 16-17 
RAPI errors, 259-60, 262, 273, 275, 279 
reading data from serial communications port, 245 
Remote Access Services (RAS), 305 
Winsock errors, 213 

ERROR_SUCCESS, 203 
EscapeCommFunction, 256 
EV_BREAK, 245 
EV_CTS, 245 
EV_DSR, 245 
Event objects, 158-63, 165 
EV_ERR, 245 
EV _RING, 245 
EV_RLSD, 245 
EV_RXCHAR, 243, 245 
EV_RXFLAG, 245 
EV_TXEMPTY, 245 
examples directory, 9 
examples.exe,9-10, 173-75 
examples.vcp,9 
EXCEPINFO FAR* pExcepinfo, 366 
_except block, 17 
Exception handling, 17 

EXCEPTION_EXECUTE_HANDLER constant, 17 
Exclusive use of file, 35 
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in read-only mode, 39-40 
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File Transfer Protocol (FTP), 210 
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FILE_ATTRIBUTE_COMPRESSED, 30, 37 
FILE_ATTRIBUTE_DIRECTORY, 30, 37 
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Files 
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deleting, 32-33 
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read/write access control, 35 
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CE_USER_NOTIFICATION ActionFlags values, 

181 
constants for index flags, 76-77 
dwFlags and database volumes, 72, 73 
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heap-based memory allocation, 321 
HttpOpenRequest, 197 
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InternetConnect, 196 
InternetCrackUrl, 195 
InternetErrorDlg, 203 
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InternetOpenUrl, 190 
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GSM phone, 2 
GUIDs (Globally Unique Identifiers), 72, 338-39 

v H 
Handheld PC 

description of, 1, 3, 4-5 
memory management, 324 
Windows CE versions for, 4 

HANDLE #lpHandles, 155 
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HLINEAPP handle, 286 
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representing, 462-63 
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retrieving data with InternetReadFile, 190-91 
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HttpAddRequestHeaders, 209-10 
HttpOpenRequest, 193, 196-97 
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Initializing. See also Opening 

COM, 343-44 
Internet Function Library with InternetOpen, 

188-89 
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InternetOpen, 188-89, 193, 200-201 
InternetOpenUrl, 188, 190 
InternetReadFile, 188, 190-91, 193, 203 
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InternetCrackUrl, 193-95 
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authentication with InternetErrorDlg, 203 
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IReplStore: :FreeObject,469, 470-71 
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IsiternReplicated, 472,474 
ISP (Internet Service Provider), 284, 304 
IsValidObject,469,471-72 
ITask, 342 
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mutex objects, 156-58, 165 
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L macro, for Unicode string constant, 13, 261 
LAN (Local Area Network) 
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Last Access time, files, 25-26 
Last Write time, files, 25-26 
LCID lcid, 366 
LeaveCritical Section, 152, 153 
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Line callback function, 298-300 
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lineShutdown, 287-88 

lineTranslateAddress, 294-96 
LINETRANSLATEOUTPUT, 294-95 
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LocalFree, 319 
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making TAP! call, 297 
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LPLPCE_FIND_DATA ppFindDataArray, 266 
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LPVOID *lppvData, 203 
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Ctrl+T key sequence to generate _T sequence, 

13 
DECLARE_SERIAL, 105 
DEFINE_GUID, 338 
FAILED, 340 
IMPLEMENT_SERIAL, 105 
L macro for Unicode string constant, 13, 261 
MAKEWORD, 15 
SUCCEEDED, 258 
SUCCESS, 340 
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VB Script for, 13 

MakeCall, 293-98 
MAKEWORD macro, 15 
Manual-reset events, 159 
Mapping. See File mapping 

MapViewOfFile, 41-42 
_MBCS define, 12, 13 
MBCS (multi-byte character strings), 11 
mbstowcs, 244 
mbstowcs function, 15 
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SOCKADDR_IN, 222, 228 
SOCKADDR_IRDA, 234-35 
SockClient directory, 220, 221 
SockClient.exe, 220 
SOCKET, 225 
socket function, 222, 234 
Socket programming, 186-87, 210-35 

definition of sockets, 186-87 
determining a device's IP address and host name, 

215-17 
enumerating IrDA devices, 232-34 
implementing ping function, 217-20 
infrared data association (IrDA) socket communi-

cations, 232-35 
initializing Winsock library, 213 
integer byte ordering, 225-26 
lingering, 231-32 
manipulating IP addresses, 214-15 
opening IrDA socket port, 234-35 
simple socket sample application, 220 
socket client application, 220-25 
socket clients and servers, 211-13 
socket function-calling sequence for client and 

server applications, 212-13 
socket server application, 226-31 
with TCP/IP communications, 186-87, 210-35 
timeouts, 232 
uses, 210-11 

SOCKET Return Address, 231 
SOCKET Return Value, 222 
SOCKET s, 222, 224, 231 
Socket server application, 226-31 
SockServer.cpp, 226 
SockServer directory, 220, 226 
SockServer.exe, 220 
SockThread, 226, 228-30, 233-34 
Software Development Kit. See SDK (Software Devel-

opment Kit) 
SOL_SOCKET, 231-32 
SO_RCVTIMEO, 232 
Sort orders, property databases, 76-77 
SORTORDERSPEC, 76 
SO_SNDTIMEO, 232 
SPI_GETOEMINFO, 327-28 

Index 

SPI_GETPLATFORMTYPE, 328 
SQL Data Definition Language (DDL), 433-37 
SQL Data Manipulate Language (DML), 433 

503 

SQL Server. See ADOCE/ADOXCE and SQL Server 
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