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auto Option Specifies that clsService should forward all option sheet 
messages to the target of this service instance. 

Service Installation 

connectStyle Specifies whether the service instance can detect hardware 
connections (svcAutoDetect) or cannot detect connections 
(svcNoAutoDetect), or whether it should follow the connection state of 
its target (svcFollowTarget). 

openClass Specifies the open service object class for multiple access, 
multi-user services that pass back a UID from msgSMOpen. If there is 
no open service object class, you must specify objNull. 

handleClass The handle class used to access the service state node. If the 
service state node is a file, you should specify clsFileHandle; if the service 
state node is a directory, you should specify clsDirHandle. 

fsNew An FS_NEW structure that contains msgNew arguments for the 
handle class specified in handleClass. The structure must be initialized 
if the handleClass is anything other than clsFileHandle. 

fsNewExtra An array of 25 U32 values that you can use to pass extra fsNew 
data. 

pManagerList A pointer to an array of service manager UIDs that will 
administer this service instance. clsService adds the service instance to 
each service manager. A service instance can be administered by more 
than one service manager. 

numManagers The number of managers in the pManagerList array. 

Services and Tasks 
Just like any other object, a service instance is owned by some task. However, 
because objCapCall is always true for service instances, all service instances must 
be callable from outside the owning task. This affects two aspects of services: 

• Where the service instance stores its data. 

• Which task owns the service instance. 

Service Data 

Service instances must never store data in a local heap; they should either store 
data in their instance data or in global heaps. (See the PenPoint Architectural 
Reference, Part 1: Class Manager for more information on instance data and 
storage.) 

Owning Task 

The service's owning task must remain active for the life of the service instance. 

If you create service instances in DLLMainO (either static service instance or 
dynamically from saved state nodes), the service instance is owned by the task 
executing the DLLMainO (the main task of the service). A service's main task 
remains active until the service is deactivated or deinstalled. 
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However, if a service instance is created by a transient user interface task such as a 
document or a tool, the service instance will become invalid when the user turns 
away from the document or closes the tool. You have two alternatives: 

• Keep the creating task around for the lifetime of the service instance . 

• Use msgObjectNew, rather than msgNew, to create the service instance. 

msgObjectNew creates an object in the context of the object to which the message 
is sent. You must use ObjectSendO, not ObjectCallO, to send msgObjectNew 
and any pointers in the pArgs for msgObjectNew must point to global memory. 

We suggest that you send msgObjectNew to the resource file handle for the service 
class (because the resource file handle is owned by the service's main task). Your 
creating task can find the resource file handle by sending msgSIMGetMetrics to 
theInstalledServices, specifying the service class in its pArgs. The message passes 
back the handle in metrics.resFile. Send msgObjectNew to this handle. 

Deinstalling Services 
Deinstallation of services is a two-phase process. 

In the first phase, the installer sends msgSvcClassTerminateOK to the service class 
being deinstalled. The service class immediately passes the message to its 
superclass, which sends msgSvcDeinstallRequested to all instances of the service. 
To approve the deinstallation, a service instance returns stsOK; any return value 
other than stsO K is a veto. If the call ancestor returns stsO K, the service class 
determines whether it can allow the termination. Again, to veto the termination, 
the service class returns a value other than stsOK. 

You can't send msgObjectNew 
to the service class object 
itself, because the class 
object is owned by clsClass. 

If any instances veto the termination, the installer sends msgSvcClassTerminateVetoed 
to the service class. The service class passes the message to its superclass, which sends 
msgSvcDeinstallVetoed to all instances of the service. This message lets them know 
that the termination will not happen. 

If all service instances and the service class approved the termination, the installer 
sends msgSvcClassTerminate to the service class. Again, the service class passes the 
message to its superclass, which sends msgDestroy to all instances of the service. 

Finally, when the call ancestor for msgSvcClass Terminate returns, the service 
installer destroys the service class . 

. Messages Sent to Your Service Class 
This section describes the messages that your service class must handle. In 
addition tomsgNewDefaults and msgNew, clsService defines a number of class 
messages that relate to termination negotiation, service home information, and 
loading service instances. Usually a service will pass these messages to its superclass 
without any further action. 
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Handling msgNewDefaults 

When a client sends msgNewDefaults to your service class, you should first route 
the message to your ancestor, clsService (usually this is done in the method table, 
see METHOD.TBL in the TESTSVC directory). This code fragment shows how 
clsService handles msgNewDefaults: 

pArgs->svc.style.waitForTarget = true; 
pArgs->svc.style.exclusiveOpen = false; 
pArgs->svc.style.autoOwnTarget = true; 
pArgs->svc.style.autoOpen = false; 
pArgs->svc.style.autoMsgPass = false; 
pArgs->svc.style.checkOwner = false; 

pArgs->svc.style.autoOption = false; 

II Almost always true. 
II Exclusive open service? 
II Usually true if exclusive open. 
II Usually true if exclusive open. 
II Usually false. 
II True if exclusive open and you 
II want clients to use owner stuff. 
II Usually true if your service 
II does option sheets. 

pArgs->svc.style.connectStyle = svcFollowTarget; II Only change this if you 
II don't have a target. 

pArgs->svc.handleClass = clsFileHandle; II Change this if you want your 
II state handl~ to be something 
II other than a file handle. 

The defaults provided by clsService are general; when your service handles 
msgNewDefaults you should specify the style flags and the service manager or 
managers for the service. 

If a subclass wants to change the handleClass, fsNew, or fsNewExtra parameters, 
it must also send msgNewDefaults to the handle class after it sends 
msgNewDefaults to its ancestor (most services will not need to do this): 

ObjCallWarn(msgNewDefaults, pArgs->svc.handleClass, &(pArgs->svc.fsNew)); 
pArgs->svc.fsNew.fs.exist = fsExistOpen I fsNoExistCreate; 

Handling msgNew 

As with msgNewDefaults, you should route msgNew to your ancestor 
(clsService). If you look at METHOD.TBL in the TESTSVC directory, you will see 
that the method table for clsTestService doesn't even list msgNew. Because there 
is no entry for msgNew, the class manager automatically routes the message to the 
class's ancestor. 

Handling msgSvcClassTerminateOK 

When the installer deinstalls a service, it sends msgSvcClassTerminateOK to 
the service instances class. The service class must call ancestor first, which allows 
clsService to send msgSvcDeinstallRequested to all service instances. 

If all of the service instances return stsOK, the call ancestor returns stsOK to the 
service class. Then it is up to the service class to approve the termination. If any of 
the instances return a value other than stsO K, the call ancestor returns that status 
value and the service class should return with that status value. 

msgSvcClassTerminateOK passes a pointer to an OBJECT. This value contains 
nothing, but if a service instance vetoes the termination, the superclass will return 
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the DID of the instance in the OBJECT. Typically, if your service class vetoes the 
termination, it should store its own DID in this location. 

Handling msgSvcClassTerminateVetoed 

When a service instance or the service class vetoes the termination, the installer 
sends msgSvcClassTerminateVetoed to the service class. The service class immed­
iately passes the message to its superclass. clsService sends msgSvcDeinstallVetoed 
to all instances of the service class. 

The message passes a pointer to an SYC_ TERMINATE_VETOED structure, which 
contains two arguments: 

vetoer Specifies the object that vetoed the deinstallation. 

status Specifies the status value that the vetoer used. 

Handling msgSvcClassTerminate 

If the request to deinstall the service was not vetoed, the installer sends msgSvcClass­

Terminate to the service class. The service class passes the message to its superclass. 
clsService then sends msgDestroy to all instances of the service class. 

There are no arguments for this message. 

Handling msgFree 

When you receive msgFree, you should save any stateful objects, free all objects that 
you created, then call ancestor. The method table defined in TESTSYC\METHOD.TBL 

specifies objCallAncestorAfter for msgFree. 

You shouldn't delete the service instance state node as part of msgFree. If you 
received msgFree as part of a service deactivation, the service instance should be 
able to restore itself from its state node. 

This is a code fragment from TESTSYC.C: 

111.6.4 

117.6.6 

1**************************************************************************** 
TestSvcFree 
Free any resources that this service created. Don't delete the state file 
or free the state file handle! 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcFree, P_ARGS, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 
return stsOK; 

II TestSvcFree 

Handling msgSvcClassLoadlnstance 

If an application needs to load a service state instance at a time other than initialization 
or warm-boot, it can send msgSvcClassLoadlnstance to the service class. 

The message passes a pointer to an SYC_LOAD_INSTANCE structure, containing an 
FS_LOCATOR (source), which indicates the location of the service state node. 
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clsService copies the state node specified by source to the INST directory for the 
service and starts an instance of the service stored in the state node (much like 
warm-boot or service installation). If a service instance with the name of the state 
node exists already, clsService first removes the existing service instance. 

Usually subclasses of clsService do not process this message, unless they need to 
change the behavior when the service instance exists already. 

Messages Sen. by Service Managers 
Before a client opens a service instance and has direct access to the service, the client 
must communicate with the service instance through its service managers. The client 

uses messages defined in clsSvcManager to get service information about the service, 
attempt to change owner, or attempt to change the target of the service. 

When the service manager receives one of the clsSvcManager messages, it sends a 

corresponding clsService message to the service instance. 

The next three sections describe the clsService messages and how you handle them. 
The first section describes messages for which you perform some action and then 
pass to clsService. The second section describes messages that clsService uses to either 
inform your service of an event or ask for confirmation. The third section lists the 

messages that you do not need to handle; you just allow clsService to handle these 
messages. 

Service Manager Requests for Information 

Although clsService does most of the work, you must be prepared to do some 
work for the messages listed in Table 117-1. 

msgFree 

msgSvcGetF unctions 

msgSvcGetMetrics 

msgSvcSetMetrics 

OBJECT 

P _SVC_ GET_FUNCTIONS 

P _SVC_ GET _SET_METRICS 

P _SVC_GET _SET_METRICS 

. Handling msgSvcGetMetrics 

117~ 1 

CU~~E!r"~Ce Infornlotion %VTh~Ge:'$:i)gl!kJ~::'$ 
!)$scriptlcm 

Frees the service instance. 

Passes back a pointer to a table of function entry 
points. 

Passes back the current configuration metrics. 

Sets the configuration metrics. 

Clients use msgSvcGetMetrics to get metrics from your service instance. 
msgSvcGetMetrics passes a pointer to an SVC_GET_SET_METRICS structure, 

which the service instance uses to send back metrics information. The structure 
contains two arguments: 

pMetrics A pointer to a buffer intended to hold the metrics for this service 
instance. 

len A U16 value that specifies the size of the buffer specified in pMetrics. 
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Clients usually send msgSvcGetMetrics twice. The first time, the client specifies a 
zero length for the size of the metrics buffer (len); the service instance passes back 
only the size of its metrics. The client then sends msgSvcGetMetrics again, this 
time specifying the len value that it received in the first call. The service instance 
writes its metric information to the buffer specified by the client. 

If your service has metrics that clients can access, it must be prepared to handle 
msgSvcGetMetrics. Because clients might file this information, you should also 
incorporate some form of version identification into your metrics. 

This example shows how a typical service responds to msgSvcGetMetrics: 

/**************************************************************************** 
SvcDemoGetMetrics 

Get service's metrics. 
****************************************************************************/ 
STATUS LOCAL SvcDemoGetMetrics( 

OBJECT self, 
P ARGS pArgs, 
P INSTANCE DATA pInst) 

P SVC GET SET METRICS pSvcMetrics; 
pSvcMetrics = (P_SVC_GET_SET_METRICS)pArgs; 
if (pSvcMetrics->len == 0) 
{ 

else 
{ 

pSvcMetrics->len sizeof(DEMO_METRICS); 
return stsOK; 

if (pSvcMetrics->len < sizeof(DEMO_METRICS)) 
{ 

return stsFailed; 

*((P_DEMO_METRICS) (pSvcMetrics->pMetrics)) = pInst->demoMetrics; 
return stsOK; 

Handling msgSvcSetMetrics 

Clients use msgSvcSetMetrics to set your service instance's metrics. msgSvcSetMetrics 
passes a pointer to an SVC_GET_SET_METRICS structure, which contains two 
arguments: 

pMetrics A pointer to a buffer that contains the new metrics data. 

len A U16 value that specifies the size of the buffer specified in pMetrics. 

If your service has client-writable instance data, you must respond to this message. 
Because clients might attempt to restore data that has been filed for a time, you 
must have some form of version checking. 
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This example shows how a service can respond to msgSvcSetMetrics: 

/**************************************************************************** 
SvcModemSetMetrics 

Set modems metrics. 
****************************************************************************/ 
STATUS LOCAL SvcModemSetMetrics( 

OBJECT self, 
P ARGS pArgs, 
P INSTANCE DATA pInst) 

P MODEM METRICS - -
P SVC GET SET METRICS 
STATUS 

pMdmMetrics; 
pSvcMetrics; 
s; 

pSvcMetrics = (P_SVC_GET_SET_METRICS)pArgs; 
pMdmMetrics = (P_MODEM_METRICS)pSvcMetrics->pMetrics; 
if (pSvcMetrics->len < sizeof(MODEM_METRICS)) 
{ 

return stsFailed; 

StsRet(ModemRestoreModem(pIrist, self), s); 
pInst->modemMetrics.mdmFAXResolution = pMdmMetrics->mdmFAXResolution; 
pInst->modemMetrics.mdmFAXEncoding = pMdmMetrics->mdmFAXEncoding; 
pInst->modemMetrics.mdmFAXLineWidth = pMdmMetrics->mdmFAXLineWidth; 
pInst->modemMetrics.mdmFAXMaxBaudRate = pMdmMetrics->mdmFAXMaxBaudRate; 
return stsOK; 

Messages from Service Managers 117,,1¢2 

The service instance receives the messages listed in Table 117-2 from the service 
manager when it has received a request from a client. Usually the messages ask the 
service instance for permission to continue. 

When you receive most of these messages, you must pass the message to 
clsService; if clsService doesn't veto the request, you can determine if you should 
allow the request. 

Messoge TaKes 

msgSvcBindRequested P _SVC_BIND 

msgSvcUnbindRequested P _SVC_BIND 

msgSvcOpenDefaultsRequested P _SVC_OPEN_CLOSE 

msgSvcOpenRequested P _SVC_OPEN_CLOSE 

msgSvcCloseRequested P _SVC_OPEN_CLOSE 

msgSvcQueryLockRequested pNull 

msgSvcQueryUnlockRequested pNull 

Table 117~2 

cisService Notification Messages 
!,)esuipl10ri 

Client asked to bind to this service. 

Client asked to unbind from this service. 

~lient wants open pArgs initialized. 

Client asked to open this service. 

Client asked to close this service. 

Client asked to QueryLock this service. 

Client asked to QueryUnlock this service. 

msgSvcDeinstallRequested 

msgSvcDeinstallVetoed 

msgSvcSaveRequested 

pNull Client asked to destroy this service instance. 

P _SVC_DEINSTALL_ VETOED Deinstallation process was vetoed. 

Client asked to save this instance to external media. 
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Descriptio¥'! 

Tobie 111-2 

MeS!H'Jg® 

msgSvcOwnerReleaseReq uested P _SVC_ OWNED _NOTIFY 

P _SVC_ OWNED _NOTIFY 

P _SVC_ OWNED _NOTIFY 

P _SVC_ OWNED _NOTIFY 

P _SVC_ OWNED_NOTIFY 

OBJECT 

Is it OK to remove you as the owner of a service? 

msgSvcOwnerAcquireRequested 

msgSvcOwnerAcquired 

msgSvcOwnerReleased 

msgSvcChangeOwnerRequested 

msgSvcClientDestroyedEarly 

Is it OK to make you the new owner of a service? 

You are now the new owner of a service. 

You are no longer the owner of a service. 

Owner change request message. 

An client was destroyed while it had a service open. 

~ Handling msgSvcBindRequested 

When the service manager receives msgSMBind from a client, it sends 
msgSvcBindRequested to the specified service instance. This offers the service 
instance the chance to veto the bind request. 

The message passes a pointer to an SVC_BIND structure, which contains two 
arguments: 

caller The UID of the object making the request. 

manager The UID of the service manager through which the caller is 
making the request. 

You must always pass this message to clsService. By default, clsService returns 
stsOK. 

When clsService returns the message, you can do one of two actions: 

• Refuse the bind by returning stsFailed . 

• Accept the bind by returning stsOK. 

If you return stsOK, the service manager adds the client to the observer list for 
your service's handle. 

Handling msgSvcUnbindRequested 

When a client sends msgSMUnbind to the service manager, the service manager 
notifies the specified service instance by sending it msgSvcU nbindRequested. This 
offers the service instance the opportunity to veto the request. 

The message passes the service a pointer to an SVC_BIND structure, described 
above in msgSvcBindRequested. 

You must always pass this message to clsService. Usually you do not need to do 
any further handling for this message, simply return the status returned by 
clsService. 

If you return stsOK, the service manager removes the client from the observer list 
for your service instance. 

117.7.2.1 

111.7.2.2 
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Handling msgSvcOpenRequested 

When a client sends msgSMOpen to the service manager, the service manager 
sends msgSvcOpenRequested to the specified service instance. The message passes 
a pointer to an SVC_OPEN_CLOSE structure, which contains four arguments: 

caller The UID of the client that made the request. 

manager The UID of the service manager that took the request. 

pArgs A pointer to a buffer that contains service-specific open arguments. 
If your service requires additional arguments, the client can pass its argu­
ments using this structure. The client can also ask your service to provide 
defaults for these arguments by sending msgSMOpenDefaults to the 
service manager, which then sends msgSvcOpenDefaultsRequested to 
your service instance. 

service An OBJECT element in which you can store the UID of an open 
service object, if any. 

You must pass this message to dsService. dsService handles most of the checks 
specified by the service flags: 

• Is the service locked? 

• If checkOwner is TRUE, is the opener the owner? 

• If exdusiveOpen is TRUE, does any other client have this service open? 

dsService also determines whether the service class is currently being deinstalled. 
If openClass is not null, dsService creates a new instance of the open class. If 
auto Open is true, dsService opens the service's target. 

If your service instance needs to refuse the open request, it can return stsFailed. 

If your service instance accepts the open request, it should return stsOK. If you 
return stsOK, the service manager adds the client to the list of clients that have 
your service instance open. You or other clients can get the list of openers on a 
service by sending msgSMOpenList to the service manager. 

~ Handling msgSvcOpenDefaultsRequested 

Before a client sends msgSMOpen to a service manager, it must request the 
default pArgs for msgSMOpen by sending msgSMOpenDefaults to the service 
manager, specifying the service instance. When the service manager receives 
msgSMOpenDefaults, it sends msgSvcOpenDefaultsRequested to your service 
instance. The message passes a pointer to an P _SVC_OPEN_CLOSE structure, as 
described in msgSvcOpenRequested. 

If your service instance can provide defaults for any of its open arguments, it 
should add its defaults to the structure indicated by pArgs. 

If your service is a multiple access, multi-user service, you do not have to do 
anything more for this message other than send it to your superclass. dsService 
which sends msgNewDefaults to your open service object class (indicated by 
metrics.openClass). (The METHOD.TBL file in the TESTSVC directory does not 

111.7.2.3 

---~--------.- -----
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specify an ancestor call for msgSvcOpenDefaultsRequested; if you use an open 
service object class, you must remember to modify its method table entry.) 

If your service is a single access service, provide the defaults and return; clsService does 
not have a method for this message, so your service does not have to call its ancestor. 

1**************************************************************************** 
TestSvcOpenDefaultsRequested 

A client wants to get the defaults for the pArgs field of his open 
structure. 

The client sent msgSMOpenDefaults to a service manager. 
****************************************************************************1 
MSG_HANDLER TestSvcOpenDefaultsRequested( 

const MESSAGE msg, 
const OBJECT self, 
const P SVC OPEN CLOSE pArgs, 
const CONTEXT context, 
const P INSTANCE DATA pInst) 

msg; self; pArgs; context; pInst; 

II If you are a multi-user service (openClass <> objNull) then 
II you probably don't need to handle this message. Superclass behavior 
II is to send msgNewDefaults to your openClass. 
II Single-user services that support the concept of a defaulted open 
II pArgs should initialize pArgs->pArgs here. 

return stsOK; 

II TestSvcOpenDefaultsRequested 

Handling msgSvcCloseRequested 

When a client sends msgSMClosed to a service manager, the service manager sends 

msgSvcCloseRequested to the specified service instance. The message passes a pointer 
to an SVC_OPEN_CLOSE structure, as described above in msgSvcOpenRequested. 

This message informs the service that a particular object no longer has it open. The 

service manager removes the service instance from its open list before sending this 

message. 

The service instance cannot veto this request, however, it should perform any 

necessary cleanup and then pass the message to its superclass. 

1**************************************************************************** 
TestSvcCloseRequested 
A client is finished interacting with the service. 
The client sent msgSMClose to a service manager. 

****************************************************************************1 
MSG_HANDLER TestSvcCloseRequested( 

const MESSAGE 
const OBJECT 
const P SVC OPEN CLOSE 
const CONTEXT 
const P INSTANCE DATA 

msg, 
self, 
pArgs, 
context, 
pInst) 

msg; self; pArgs; context; pInst; 
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II If this is a multi-user service then clsService will automatically 
II send msgDestroy the openClass instance created at open time. 
II pArgs->pArgs becomes the pArgs for the msgDestroy. 

II If this is a single-user service you might need to update instance 
II data state at this time. 

return stsOK; 

II TestSvcCloseRequested 

Handling msgSvcQueryLockRequested 

So that clients can access a service without opening it, clients can send 
msgSMQueryLock to a service manager, specifying a service instance to lock. 
When a client sends msgSMQueryLock to a service manager, the service manager 
sends msgSvcQueryLockRequested to the specified service instance. The message 
has no arguments. 

If your service instance receives msgSvcQueryLockRequested, it must pass the 
message to its superclass. 

A client cannot read and write data using a service instance while it has a query 
lock; the client must open the service to do so. 

Query locking is for advanced 
users only. 

If exclusiveOpen is true, a query lock counts as an open. If a client has a service 
instance open and exclusiveOpen is true, another client cannot access the service 
instance. If a client has a query lock on the service instance and exclusiveOpen is 
true, it has exclusive access to that service instance. 

Handling msgSvcQueryUnlockRequested 

To release a query lock, a client sends msgSMQueryUnlock to the service 
manager. The service manager then sends msgSvcQueryU nlockRequested to the 
specified service instance. The message has no arguments. 

If your service instance receives msgSvcQueryUnlockRequested, it must pass the 
message to its superclass. 

Handling msgSvcDeinstaliRequested 

When thelnstalledServices deinstalls a service or when a service application needs 
to destroy a service instance, it sends msgIMDeinstall to a service manager for 
each instance of the service. The service manager checks whether the service 
instance is in use. If the service instance is in use, the service manager refuses the 
message with stsFailed. 

If the service instance is not in use, the service manager sends msgSvcDeinstallRequested 
to the specified service instance. The message has no arguments. 

If your service instance receives msgSvcDeinstallRequested, it should perform any 
clean up that it needs and returns stsOK. A service instance does not have to pass 
this message to the superclass, but if it does pass msgSvcDeinstallRequested, it 
must also pass msgSvcDeinstallVetoed to the superclass. 
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If all instances of the service return stsOK, theInstalledServices sends msgFree to 
each instance. A service instance cannot veto msgFree. msgFree causes the service 
instance to be removed from all service managers. Between returning stsOK and 
receiving msgFree, the service instance mu'st not accept any new clients. 

Handling msgSvcDeinstaliVetoed 

If any instance vetos the deinstallation, theInstalledServices sends msgSvcDeinstall­
Vetoed to each service that received msgSvcDeinstallRequested. The message passes 
no arguments. 

When your service instance receives msgSvcDeinstallVetoed, it can accept new 
clients. 

If you passed msgSvcDeinstallRequested to the superclass, you must also pass 
msgSvcDeinstallVetoed to the superclass. 

Handling msgSvcSaveRequested 

When a client sends msgSMSave to a service manager and specifies this service, 
or when the entire service is being saved to home, the service manager sends 
msgSvcSaveRequested to your service instance. The message passes a pointer to 
an FS_FlAT_LOCATOR structure, which specifies the parent directory in which this 
service instance should be saved. -

Your service instance should make sure that your state file is up to date and then 
send this message to the superclass. clsService saves the state file and the current 
target. If a node with the same name as the service instance already exists, 
clsService overwrites the destination. If the pArgs is pNull, the service instance is 
saved to its home. The service instance's home is in the INST directory in the 
home directory of the service class. 

Alternatively, your service instance could save its state data and anything else, and 
not pass the message to the superclass. 

Handling msgSvcClientDestroyedEarly 

If a client terminates while it is bound to a service instance, has a service instance 
open, or owns a service instance, msgSvcClientDestroyedEarly is sent to the 
service instance. Service instances that maintain per-client state must handle this 
message and perform their own cleanup. 

The message passes the UID of the client that was destroyed. 

You must pass this message to your superclass. clsService cleans up the service 
instance by sending msgSMU nbind, msgSM Close and msgSMSetOwner to self 
as appropriate. 
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Change Ownership Protocol Messages 
When a client sends msgSMChangeOwner to a service manager, the service 
manager negotiates with the current owner of the service instance, the new owner 
of the service instance, and the service instance itself. Note that the client that 
sends msgSMChangeOwner does not have to be one of the owners; it can be a 
separate application, such as Printers, which tells the current owners of a device to 
change. 

The negotiation occurs in this sequence: 

1 The service manager sends msgSvcOwnerAcquireRequested to the new 
owner. The new owner can veto the change by returning anything other 
than stsOK or stsNotUnderstood. If the new owner vetoes the change, 
msgSMChangeOwner returns with a failure status. 

2 The service manager sends msgSvcOwnerReleaseRequested to the current 
owner. The old owner can veto the change by returning anything other than 
stsOK or stsNotUnderstood. If the old owner vetoes the change, 
msgSMChangeOwner returns with a failure status. 

3 If the current owner approves the change and it has the service instance 
open, it must close the service instance before returning stsOK. 

4 The service manager checks to see if the service instance is still open. If it is, 
the service manager abandons the change owner operation by returning 
stsSvclnUse. 

5 The service manager sends msgSvcChangeOwnerRequested to the service 
instance. This informs the service instance that its owner is about to change, 
and allows the service instance to veto the change (by returning a status other 
than stsOK or stsNotUnderstood). If the service instance vetoes the change, 
msgSMChangeOwner returns with a failure status. 

6 The service manager sends msgSMOwnerChanged to all clients that are 
bound to the service instance and to all clients that are observing the service 
manager that lists this service. 

7 The service manager sends msgSvcOwnerReleased to the old owner. 

S The service manager sends msgSvcOwnerAcquired to the new owner. 

Clients can also use msgSMSetOwnerNo Veto, which is like msgSMSetOwner, but 
it does give the current and new owners the chance to veto the change (it doesn't send 
msgSvcReleaseRequested to the current owner and ~sgSvcAcquireRequested to the 
new owner). 

Handling msgSvcOwnerReleaseRequested 

When a service manager receives a msgSMChangeOwner, it sends a msgSvc­
OwnerReleaseRequested to the client that currently owns the service instance. 
The messageasks the client ifit is willing to relinquish ownership of a specific service 

111.7.3.1 



468 PENPOINT ARCHITECTURAL REFERENCE 
Part 13 / Writing PenPoint Services 

instance. The message passes a pointer to an SVC_OWNED_NOTIFY structure, which 
contains: 

ownedService The UID of the service instance whose owner is changing. 

oldOwner The UID of the current owner. 

newOwner The UID of the new owner. 

When you receive this message, you must pass it to your superclass. If dsService 
vetoes the request (by returning a status other than stsOK or stsNotUnderstood), 
you should return with that status. 

If you want to release ownership of the service instance, return stsOK. If you need 
to remain the owner of the service instance, return any status other than stsOK or 
stsN otU nderstood. 

~,- Handling msgSvcOwnerAcquireRequested 

If the current owner of the service instance does not veto msgSvcOwnerRelease­
Requested, the service manager sends msgSvcOwnerAcquireRequested to the 
client that is proposed as the new owner. This message asks the client if it is 
willing to take ownership of the service instance. The message passes a pointer 
to an SVC_ OWNED_NOTIFY structure, as described above in msgSvcOwner­
ReleaseRequested. 

When you receive this message, you must pass it to your superclass. If dsService 
vetoes the request (by returning a status other than stsOK or stsNotUnderstood), 
you should return with that status. . 

If you want to take ownership of the service instance, return stsOK. If you don't 
want to become the owner of the service instance, return any status other than 
stsOK or stsNotUnderstood. 

~. Handling msgSvcChangeOwnerRequested 

If the owner of the service instance does not veto msgSvcOwnerAcquireRequested, 
the service manager sends msgSvcChangeOwnerRequested to the service instance. 
This message informs the service instance you that its owner owner is about to change 
and allows it to veto the change. The message takes a pointer to an 
SVC_OWNED_NOTIFIED structure, which contains three arguments: 

ownedService. The UID of the service instance whose owner is changing .. 
This should be self. 

oldOwner The UID of the current owner. 

newOwner The UID of the new owner. 

If you want to allow the ownership change, return stsOK. If you don't want 
to allow the change, return any status other than stsOK or stsNotUnderstood. 

If you don't Veto the request, you must pass this message to your superclass. 
If dsService vetos the request (by returning a status other than stsOK or 
stsNotUnderstood), you should return with that status. 

111.7.3.2 

111.7.3.3 
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Handling msgSvcOwnerReleased 

When a client is no longer the owner of a service instance, a service manager 
sends msgSvcOwnerReleased to the client. The message takes a pointer to an 
SVC_OWNED_NOTIFY structure, as described above in msgSvcChange­
OwnerRequested. 

You must send this message to your superclass. 

If you need to preserve any owned state information for the service instance while 
you own it, you should get it now (with msgSvcGetMetrics) and save it in your 
state file. 

You can manipulate the service as its owner until you return; the ownership 
change actually takes place when you return from this message. 

Handling msgSvcOwnerAcquired 

When a client becomes the owner of a service instance, a service manager 
sends msgSvcOwnerAcquired to the client. The message takes a pointer 
to an SVC_OWNED_NOTIFY structure, as described above in 
msgSvcChangeOwner-Requested. 

You must send this message to your superclass. 

You can manipulate the service as its owner as soon as you receive this message. 

If you need to restore any saved state information for the service instance, you 
should do it here (usually with msgSvcSetMetrics). 

Messages Handled By clsService 

Your service instance should not handle the messages listed in Table 117-3; they 
should be handled by clsService only. 

117.7,,3.4 

l'able 'n7~3 

msgSvcGetStyle P _SVC_STYLE 

msgSvcSetStyle P _SVC_STYLE 

msgSvcAutoDetectingHardware P _BOOLEAN 

msgSvcGetHandle P _OBJECT 

msgSvcOpenTarget P _SVC_ OPEN_TARGET 

c~s~erVjjce Responsibi 
DescriptlOll 

Returns current style settings. 

Changes style settings. 

Is the hardware that this service ultimately talks 
to auto-detecting? 

Returns a handle to the service's state node. 

Attain access to the target service for data 
transfer. 

Give up data transfer access to the target service. msgSvcClose Target 

msgSvcGetTarget 

msgSvcSetTarget 

msgSvcAddToManager 

msgSvcRemoveF rom Manager 

P _SVC_GET_TARGET Returns current target. 

P _SVC_SET _TARGET Change the target. 

P _SVC_ADD_TO_MANAGER Add this service instance to a service manager. 

P_SVC_REMOVE_FROM_MANAGER Removes this service instance from a service 
manager. 

msgSvcGetConnected Gets the connected state of this service. 

----------
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msgSvcSetConnected 

msgSvcGetModified 

msgSvcSetModified 

msgSvcGetMyOwner 

msgSvcGetOwned 

msgSvcGetN arne 

msgSvcGetClassMetrics 

msgSvcPropagateMsg 

msgSvcGetBindList 

msgSvcGetOpenList 

msgSvcGetOpenObjectList 

msgSvcGetManagerList 

P _SVC_ GET_SET _CONNECTED 

P _SVC_ GET _SET_MODIFIED 

P _SVC_GET_SET_MODIFIED 

P_OBJECT 

P_OBJECT 

P _SVC_ GET_NAME 

P _SVC_ CLASS_METRICS 

P _OBJ_NOTIFY_OBSERVERS 

P _SVC_ GET_LIST 

msgSvcGetManagerHandleList P _SVC_GET _LIST 

msgSvcGetDependentAppList P _SVC_ GET_LIST 

msgSvcGetDependentServiceList P _SVC_ GET_LIST 

Messages Sent to Open Services 

117~3 

Description 

Sets connection state of self. 

Gets the modified state of this service. 

Sets modified state of self. 

Gets the current owner of this service, if any. 

Gets the service that is owned by this service, 
if any. 

Gets the name of this service instance. 

Gets metrics for the service class that controls 
this instance. 

Propagates a service-specific message. 

Gets a list of all the callers that have bound to 

this service. 

Gets a list of all the callers that have opened 
this service. 

Gets a list of the open objects which were 
returned for each open. 

Gets a list of all the service managers that this 
servIce IS on. 

Gets a list of the svc mgr handles that this 
service is represented by. 

Gets a list of thelnstalledApps handles for all 
dependent apps. 

Gets a list of thelnstalledServices handles for 
all dependent services. 

117.8 

Once a client has opened a service, the client sends messages directly to the service 
instance. These messages tell the service to perform its functions. 

Some services require clients to use the clsStream messages to send or receive data 
from the service (remember that clsService inherits from clsStream). Other 
services cannot use the clsStream messages. These services must define their own 
messages in their header file and METHOD.TBL file. 

In either case, the service class must define methods for the messages from clients. 

Open Service Obiects 
If you are writing a multiple access, multi-user service, you must create a class that 
can provide UIDs to each of the service openers. You must do this by creating a 
subclass of clsOpenServiceObject when you initialize your service class. When 
you create your service instances, the arguments to msgNew specify the open 
service object class that your service uses. 
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The section "Initializing an Open Service Object Class" describes how to initialize 
the open service object class and gives an example showing how to subclass 
clsOpenServiceObject. 

To the client, the behavior of exclusive- and multiple-access services is no 
different. The client sends msgSMOpen to a service manager; if the service is 
available, the service manager passes back a service DID in the service field of the 
SM_OPEN_CLOSE structure. The client does not know whether the service is 
multiple access or exclusive access, nor should it have to know. 

clsService Does Most of the Work 
When you use a subclass of dsOpenServiceObject in a service, clsService actually 
performs most of the work for you. 

When your service passes msgSvcOpenDefaultsRequested to your superclass, 
clsService determines that you have a open service object class, allocates a _NEW 

structure for the class, and initializes the _NEW structure by sending 
msgNewDefaults to the open service object class. 

Later, when your service passes msgSvcOpenRequested to your superclass, 
clsService creates an instance of your open service object class by sending it 
msgNew. dsService then passes back the DID of the new open service object to 
the opener. 

Because clsService creates the open service object in response to a client opening a 
specific service instance, the open service object is said to be associated with a 
service instance. 

What clsOpenServiceObiect Does 
Like dsService, dsOpenServiceObject is a subclass of clsStream. Openers of the 
service send messages to the open service object. The open service object performs 
some local handling, and forwards all dsService messages to the service instance 
with which it is associated. 

clsOpenServiceObject defines a single message, msgOSOGetServicelnstance, 
which allows its subclasses to get the DID of the service instance with which the 
open service object is associated. 

Subclassing clsOpenServiceObiect 
Your open service object class performs front end work for your service and 
·maintains per-client state for the service. For instance, an open service object class 
might maintain the client's current position in a database service; another open 
service object class might maintain the client's session information for a network 
service. 

It is hard to specify exactly where to draw the line between what the open service 
object class does, and what the service does. You must determine what is most 
efficient for your particular service. 
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When clsService creates the open service object, it creates it in the context of the 
opener's process. The open service object is local to the client; only the client can 
call the open service object. If performance is not an issue, the service can use 
ObjectSend to pass messages to the open service object; if performance is an issue, 
the open service object can make itself callable by the service. 

Because the open service object is local to the client, it can use OSProcessHeapO 
to allocate its data structures. On the other hand, services must never use 
OSProcessHeapO to allocate data structures. 
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This chapter describes what you must do to make your service available to the user 
to install. It also describes what the user must do to install your service. 

What You Must Do 
So that a user can install your service correctly, you must use the PenPoint file 
organization correctly. 

The PenPoint file organization for services was described in Chapter 116. As a 
review, your distribution disk should have this structure: 

\\Distribution Volume 
L \PENPOINT 

L \~RVICE 
\ ervice Directory 

\ .dll files 
\. dlc file 
\INIT.DLL 
\SERVICE.RES \reSC 

\Static Data Files 
\fNST t= \Service State Node 

\Service State Node 
\APP.INI 
\SERVICE.INI 

Providing Preconfigured Instances 

Where appropriate, you should provide preconfigured instances of your service. 

The best way to save a preconfigured instance is to run PenPoint with the B 800 
debugger flag set. This flag allows you to view the file system for the running 
PenPoint system in the Connections notebook. 

Create the instance, then open the system disk to \PENPOINT\SYS\SERVICE\Your 

Service\INST and copy the appropriate service state node to \PENPOINT\SERVICE\ 

Your Service\INST. 

Providing Demo Apps 

If your service will be used programmatically, provide a demo application that 
shows how to access your service. 

It is probably not a good idea to place the demo application source files in the 
\PENPOINT directory. Rather, create a directory in the root of your distribution 
volume, and store the source files there. 

What ever you do, make sure you tell your potential clients where to find the 
source. 
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What the User Must Do 
When users obtain your service, they need to know the following information: 

• How to install your service. 

• How to use your service. 

• What additional files (such as utilities or service instances) you shipped with 
your servIce. 

Of course, the best way to provide this information is to document it. Tech Note 
#8 from GO Developer Technical Support recommends some procedures for 
documenting PenPoint applications. Most of this information will be directly 
applicable to services. 

118.2 
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This chapter describes the example services in TESTSVC, BASICSVC, and MILSVC. 

• TESTSVC is a general service that you can use it as a template from which to 
build most services. 

• BASICSVC is a simple service that performs the minimum work that a service 
needs to do. 

• MILSVC is provides the foundations for a device driver service that uses the 
PenPoint machine interface layer (MIL). 



TESTsve 

The following sections list the files used to build TESTSVC. These files are also in 

the directory \PENPOINT\SDK\SAMPLE\TESTSVC. The sections are: 

METHOD.TBL 

TESTSVC.H 

TESTSVC.C 

OPENOBJ.H 

OPENOBJ.C 

METHOD.TBL 

/**************************************************************************** 
File: method.tbl 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 1.19 $ 
$Date: 31 Jan 1992 08:40:34 $ 

Contains the method tables for the Test Service. 

Note: The method table for clsTestService has two handlers for each 
of these four methods: msgOptionAddCards, msgOptionProvideCardWin, 
msgOptionRefreshCard, and msgOptionApplyCard. One handler is what we 
typically think of as a message handler -- it handles messages sent to 
instances of a class. The other one is slightly different. It handles 
messages sent to the class itself. 

You specify that a handler is for messages sent to a class by OR'ing in 
objClassMessage with objCallAncestorBefore, After, and so on. 

You declare a class's message handler in the normal way. However, remember 
that self is a class, and that plnst does not point to the instance data 
of any of its instances. Instead, it points to some random chunk of 
memory. So, do not look at the instance data in a class's message handler. 

With services, the msgOption< ... > messages are sent to the service class 
if the user draws a check mark over the service in the Installer, and 
when the user initially installs the service if svcPopupOptions is 
or-ed in to the InitService() flags. For more information, please see 
the comment titled "5. Advanced Features" in the service.h public include 
file. 

*****************************************************************************/ 
#include <option.h> 
#include <testsvc.h> 
#include <openobj.h> 

MSG_INFO clsTestServiceMethods [] = { 
msgNewDefaults, "TestSvcNewDefaults", objCallAncestorBefore, 
msglnit, "TestSvcNew", objCallAncestorBefore, 
msgFree, "TestSvcFree", objCallAncestorAfter, 
msgSvcGetMetrics, "TestSvcGetMetrics", 0, 
msgSvcSetMetrics, "TestSvcSetMetrics", 0, 
msgSvcOpenRequested, "TestSvcOpenRequested", objCallAncestorBefore, 
msgSvcOpenDefaultsRequested, "TestSvcOpenDefaultsRequested", 

objCallAncestorBefore, 

}; 

msgSvcCloseRequested, "TestSvcCloseRequested",objCaIIAncestorBefore, 
msgOptionAddCards, "TestSvcAddCards", objCallAncestorAfter, 
msgOptionProvideCardWin,"TestSvcProvideCardWin",objCalIAncestorAfter, 
msgOptionRefreshCard, "TestSvcRefreshCard", objCallAncestorAfter, 
msgOptionApplyCard, "TestSvcApplyCard", objCallAncestorAfter, 
msgOptionAddCards, "TestSvcClassAddCards", objClassMessage, 
msgOptionProvideCardWin,"TestSvcClassProvideCardWin", objClassMessage, 
msgOptionRefreshCard, "TestSvcClassRefreshCard", objClassMessage, 
msgOptionApplyCard, "TestSvcClassApplyCard", objClassMessage, 
msgSvcClassTerminate, "TestSvcTerminate", 

objClassMessage I objCallAncestorAfter, 
o 

MSG_INFO clsTestOpenObjectMethods [] = { 
msgNewDefaults, "TestOpenObjectNewDefaults",objCaIIAncestorBefore, 
msglnit, "TestOpenObjectNew", objCallAncestorBefore, 
msgFree, "TestOpenObjectFree", objCallAncestorAfter, 

o 
} ; 

CLASS_INFO classlnfo[] = { 

}; 

"clsTestServiceTable", clsTestServiceMethods, 0, 
"clsTestOpenObjectTable", clsTestOpenObjectMethods, 0, 
o 

.. 
"" o 



TESTSYC.H 

1**************************************************************************** 
File: testsvc.h 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.18 $ 
31 Jan 1992 08:40:20 $ 

This file contains the API definition for clsTestService. 
clsTestService inherits from clsService. 

****************************************************************************1 
#ifndef TEST_SERVICE_INCLUDED 
*define TEST_SERVICE_INCLUDED 

#ifndef SERVICE_INCLUDED 
*include <service.h> 
#endif 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Common #defines and typedefs * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1**** 
#define 
#define 

Class Option Tags ****1 
tagTestSvcOptionCard 
tagTestSvcGlobalOptionCard 

1**** Quick Help Tags ****1 
*define hlpTestSvcOptionCard 
#define hlpTestSvcGlobalOptionCard 

MakeTag(clsTestService, 10) 
MakeTag(clsTestService, 11) 

MakeTag(clsTestService, 20) 
MakeTag(clsTestService, 21) 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Messages * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1**************************************************************************** 
msgNew takes P_TEST_SVC_NEW, returns STATUS 

category: class message 
Creates a new test service instance. 

*1 

typedef struct TEST_SVC_NEW_ONLY { 
U32 unused1i 
U32 unused2i 
U32 unused3i 

TEST SVC NEW ONLY, *P_TEST_SVC_NEW_ONLY; 

*define testServiceNewFields \ 
serviceNewFields \ 
TEST_SVC_NEW_ONLY testSvc; 

typedef struct TEST_SVC_NEW 
testServiceNewFields 

TEST_SVC_NEW, *P_TEST_SVC_NEWi 

1**************************************************************************** 
msgNewDefaults 

*1 

category: class message 
Set defaults: 

takes P_TEST_SVC_NEW, returns STATUS 

1* Your messages here! *1 

*endif II TEST_SERVICE_INCLUDED 

TESTSYC.C 

1**************************************************************************** 
File: testsvc.c 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.22 $ 
31 Jan 1992 08:40:14 $ 

This file contains the class definition and methods for clsTestService. 

This is a cannonical service, designed to give service writers a head 
start. Stubs for the messages that are typically subclassed by a service 

TESTSVC 
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are provided. Note that not every subclass-responsibility message is 
given; only those that are most often used. For example, a handler for 
msgSvcBindRequested isn't provided since it is very rarely subclassed. 

Notes: 

Remember that service instances have capCal1 turned on. This means that 
they can be called from a process besides their owning process. If it is 
possible for more than one caller to access the same service instance 
simultaneously, think through the concurrency issues! You might have to 
use semaphores to protect areas which can't handle being called 
simultaneously by multiple folks. 

****************************************************************************1 
iinclude <string.h> 
iinclude <stdlib.h> 
iinclude <debug.h> 
iinclude <list.h> 
hnclude <fs.h> 
hnclude <os.h> 
finclude <osheap.h> 
finclude <opttable.h> 
finclude <option.h> 
finclude <servmgr.h> 
'include <method.h> 

'include <testsvc.h> 

II TKTables for instance and class option cards. 
static TK _TABLE_ENTRY optionCard [] = { 

}; 

{"Instance Optionl:",O, 0, 0, 0, 0, O}, to, 0, 0, 0, 0, clsButton}, 
{"Instance Option2:",0, 0, 0, 0, 0, O}, {O, 0, 0, 0, 0, clsButton}, 
{pNull} 

static TK_TABLE_ENTRYglobaIOptionCard[] = { 

} ; 

{"Global Optionl:", 0, 0, 0, 0, 0, O}, {O, 0, 0, 0, 0, clsButton}, 
{"Global Option2:", 0, 0, 0, 0, 0, O}, {O, 0, 0, 0, 0, clsButton}, 
{pNull} 

II The service manager(s} we should be put on. 
static UID managers = {thePrinterDevices}; 

typedef struct INSTANCE_DATA { 
U32 unusedl; 
U32 unused2; 

INSTANCE_DATA, *P_INSTANCE_DATA; 

1**************************************************************************** 
TestSvcNewDefaults 

Set defaults. This is where the service characterstics that are common 
to all instances of your service subclasses are specified. 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcNewDefaults, P_TEST_SVC_NEW, P_INSTANCE_DATA} 
{ 

MsgHandlerParametersNoWarning; 

II These are the default values from clsService. 
pArgs->svc.style.exclusiveOpen = false; II Exclusive open service? 
pArgs->svc.style.autoOption = false; II Set to true to pass option 

~ 
~ • 

II sheet messages to your target. 

pArgs->svc.handleClass clsFileHandle; II Change this if you want your 
II state handle to be something 
II other than a file handle. 

II The next two lines are on~y needed if you change svc.handleClass. 
ObjCaIIWarn(msgNewDefaults, pArgs->svc.handleClass, &(pArgs->svc.fsNew}); 
pArgs->svc.fsNew.fs.exist = fsExistOpen I fsNoExistCreate; 

II Service managers that this instance should go on. Often statically 
II defined, as in this example. See managers definition above. 
pArgs->svc.pManagerList = &managers; 
pArgs->svc.numManagers = 1; 

II The setting of openClass determines whether the service instance 
II object is passed back on open (openClass = objNull), or a new 
II instance of the openClass is created and passed 
II back (openClass = clsYourOpenObject). openObject classes should 
II be subclasses of clsOpenServiceObject. 
pArgs->svc.style.openClass = objNull; 

return stsOK; 

} II TestSvcNewDefaults 

1**************************************************************************** 
TestSvcNew 

Create a new Test Service. 

1. Set up-your instance data. 
2. Deal with your state file. Your state file will either contain stuff 

(if you are being recreated due to a warm boot or having been copied 
in from disk) or be empty (if this is the first time). You must call 
ancestor before dealing with your state file. 



Notes: 

If autoCreate in msgSvcClassInitService was true then the system will 
send msgNewDefaults and msgNew for each state file it finds. 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcNew, P_TEST_SVC_NEW, P_INSTANCE_DATA) 
( 

INSTANCE DATA 
OBJECT 
STATUS 

MsgHandlerParametersNoWarning; 

inst.unusedl 0; 
inst.unused2 0; 

II Get my state file. 

inst; 
stateHandle; 
s; 

ObjCallJmp(msgSvcGetHandle, self, &stateHandle, s, objectWrite); 

II Is it empty? Initialize it. Is it full? Update instance data if 
II appropriate. 

s stsOK; 

objectWrite: 
StsWarn(ObjectWrite(self, ctx, &inst»; 

return Si 

} II TestSvcNew 

1**************************************************************************** 
TestSvcFree 

Free any resources that this service created. Don't delete the state file 
or free the state file handle! 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcFree, P_ARGS, P_INSTANCE_DATA) 
( 

MsgHandlerParametersNoWarning; 

return stsOK; 

II TestSvcFree 

1**************************************************************************** 
TestSvcGetMetrics 
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If this service supports client accessable metrics then this message 
must be handled. Be sure to include some form of version identification 
with the metrics. 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcGetMetrics, P_SVC_GET_SET_METRICS, P_INSTANCE_DATA) 
{ 

II 

MsgHandlerParametersNoWarning; 

if (pArgs->len == 0) { 
pArgs->len = myMetricsLength; 

else ( 
II Copy out my metrics to pArgs->pMetrics. 

return stsOK; 

II TestSvcGetMetrics 

1**************************************************************************** 
TestSvcSetMetrics 

If this service supports client accessable metrics then this message 
must be handled. Be able to handle old versions of the metrics ... 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcSetMetrics, P_SVC_GET_SET_METRICS, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

return stsOK; 

} II TestSvcSetMetrics 

1**************************************************************************** 
TestSvcOpenDefaultsRequested 

A client wants to get the defaults for the pArgs field of his open 
structure. 

The client sent msgSMOpenDefaults to a service manager. 
****************************************************************************1 
MsgHandlerWithTypes{TestSvcOpenDefaultsRequested, P_SVC_OPEN_CLOSE, 
P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

II If you are a multi-user service (openClass <> objNull) then 
II you probably don't need to handle this message. Superclass behavior 
II is to send msgNewDefaults to your openClass. 

II Single-user services that support the concept of a defaulted open 
II pArgs should initialize pArgs->pArgs here. 

TESTSVC 
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return stsOK; 

} II TestSvcOpenDefaultsRequested 

1**************************************************************************** 
TestSvcOpenRequested 

A client wants interact directly with the service, typically to move data. 

The client sent msgSMOpen to a service manager. 
****************************************************************************1 
MsgHandlerWithTypes(TestSvcOpenRequested, P_SVC_OPEN_CLOSE, P_INSTANCE_DATA) 
{ 
II 
II 
II 

II 
II 

II 

II 

SVC_OPEN_CLOSE_TARGET 
SVC GET TARGET 
STATUS 

openTarget; 
get Target; 
s; 

MsgHandlerPararnetersNoWarning; 

II If this is a multi-user service then clsService will automatically 
II create an instance of the openClass you specified in 
II msgNewDefaults. You might want to specify or modify the open 
II request's pArgs (pArgs->pArgs). These become the pArgs for the msgNew 
II to your openClass, and is how you can communicate with your 
II openClass. 

II If this is a single-user service you might need to update instance 
// data state at this time. Note that you don't have handle checking for 
II exclusive access; clsService does this all for you. 

II If auto-open is false, this service will probably want to open its 
/1 target. 
openTarget.pArgs = 
ObjCalIRet(msgSvcOpenTarget, self, &openTarget, s); 

II Get the actual target object. 
ObjCalIRet{msgSvcGetTarget, self, &getTarget, s); 

II Send some messages to my target. 
ObjCaIIRet(msgBlahBlah, getTarget.targetService, &blah, s); 

return stsOK; 

} II TestSvcOpenRequested 

1**************************************************************************** 
TestSvcCloseRequested 

A client is finished interacting with the service. 

The client sent msgSMClose to a service manager. 
****************************************************************************1 
MsgHandlerWithTypes(TestSvcCloseRequested, P_SVC_OPEN_CLOSE, P_INSTANCE_DATA) 
{ 
II 
II 

II 
II 

SVC OPEN CLOSE TARGET - - - closeTarget; 
STATUS s; 

MsgHandlerPararnetersNoWarning; 

II If this is a multi-user service then clsService will automatically 
II send msgDestroy the openClass instance created at open time. 
II pArgs->pArgs becomes the pArgs for the msgDestroy. 

II If this is a single-user service you might need to update instance 
II data state at this time. 

II If auto-open is false, this service will probably want to close its 
II target. 
closeTarget.pArgs - ... , 
ObjCaIIRet(msgSvcCloseTarget, self, &closeTarget, s); 

return stsOK; 

} II TestSvcCloseRequested 

1**************************************************************************** 
TestSvcAddCards 

Add service instance option cards. This routine should be used if this 
service provides options cards for its instances. 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcAddCards, P_OPTION_TAG, P_INSTANCE_DATA) 
{ 

OPTION_CARD 
STATUS 

MsgHandlerPararnetersNoWarning; 

opt Card; 
s; 

optCard.tag = tagTestSvcOptionCard; 
optCard.pName = "Testing, testing, testing ... "; 
optCard.win = objNull; 
optCard.client = self; 
ObjCaIIRet(msgOptionAddCard, pArgs->option, &optCard, s); 

return stsOK; 

II TestSvcAddCards 

1**************************************************************************** 
TestSvcProvideCardWin 

II • o 



Provide service instance option cards. This routine should be used if this 
service provides options cards for its instances. 

****************************************************************************1 
MsgHandlerWithTypes(TestSvcProvideCardWin, P_OPTION_CARD, P_INSTANCE_DATA) 
{ 

OPTION TABLE NEW - -
STATUS 

MsgHandlerParametersNoWarningi 

optTablei 
Si 

if (pArgs->tag == tagTestSvcOptionCard) 
ObjCallWarn(rnsgNewDefaults, clsOptionTable, &optTable)i 
optTable.win.flags.style 1= wsShrinkWrapWidth 1 wsShrinkWrapHeighti 
optTable.gWin.helpId = hlpTestSvcOptionCardi 
optTable.tkTable.pEntries = optionCard; 
ObjCallRet(rnsgNew, clsOptionTable, &optTable, S)i 

pArgs->win = optTable.object.uidi 

return stsOK; 

II TestSvcProvideCardWin 

1**************************************************************************** 
TestSvcRefreshCard 

Refresh the instance option cards. 
****************************************************************************1 
MsgHandlerWithTypes(TestSvcRefreshCard, P_OPTION_CARD, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

if (pArgs->tag != tagTestSvcOptionCard) 
return stsOK; 

II Refresh our card(s) here. 

return stsOK; 

II TestSvcRefreshCard 

1**************************************************************************** 
TestSvcApplyCard 

Apply the instance option cards. 
****************************************************************************1 
MsgHandlerWithTypes(TestSvcApplyCard, P_OPTION_CARD, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

if (pArgs->tag != tagTestSvcOptionCard) { 
return stsOK; 

II Apply our card(s) here. 

return stsOK; 

II TestSvcApplyCard 

1***************************** Class Messages ******************************1 

1**************************************************************************** 
TestSvcTerrninate 

Perform any operations required when the entire service is being 
deinstalled. Note that all instances have already been destroyed. 

****************************************************************************1 
MsgHandlerArgType(TestSvcTerminate, P_ARGS) 
{ 

MsgHandlerParametersNoWarning; 

return stsOKi 

II TestSvcTerrninate 

I***************************w************************* *********************** 
TestSvcClassAddCards 

Add global service option cards. These cards are popped up when the user 
checks on this service in the installer, and when the user initially 
installs the service if svcPopupOptions is or-ed in to the InitService() 
flags. 

****************************************************************************1 
MsgHandlerArgType(TestSvcClassAddCards, P_OPTION_CARD) 
{ 

OPTION CARD 
STATUS 

MsgHandlerParametersNoWarning; 

opt Card; 
s; 

optCard.tag = tagTestSvcGlobalOptionCard; 
optCard.pName = "Global Options"; 
optCard.win = objNull; 
optCard.client = self; 
ObjCallRet(rnsgOptionAddCard, pArgs->option, &optCard, s); 

return stsOK; 

TESTSVC 
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II TestSvcClassAddCards 

1**************************************************************************** 
TestSvcClassProvideCardWin 

Provide the win for our cards. 
****************************************************************************1 
MsgHandlerArgType(TestSvcClassProvideCardWin, P_OPTION_CARD) 
{ 

OPTION TABLE NEW - - opt Table; 
STATUS s; 

MsgHandlerParametersNoWarning; 

if (pArgs->tag == tagTestSvcGlobalOptionCard) 
ObjCaIIWarn(msgNewDefaults, clsOptionTable, &optTable); 
optTable.win.flags.style 1= wsShrinkWrapWidth 1 wsShrinkWrapHeight; 
optTable.gWin.helpId = hlpTestSvcGlobalOptionCard; 
optTable.tkTable.pEntries = globalOptionCard; 
ObjCaIIRet(msgNew, clsOptionTable, &optTable, s); 
pArgs->win = optTable.object.uid; 

return stsOK; 

II TestSvcClassProvideCardWin 

1**************************************************************************** 
TestSvcClassRefreshCard 

Refresh the global option cards. 
**********-******************************************************************1 
MsgHandlerArgType(TestSvcClassRefreshCard, P_OPTION_CARD) 
{ 

MsgHandlerParametersNoWarning; 

if (pArgs->tag != tagTestSvcGlobalOptionCard) 
return stsOK; 

II Refresh our global option card(s) here ... 

return stsOK; 

II TestSvcClassRefreshCard 

1**************************************************************************** 
TestSvcClassApplyCard 

Apply the global option cards. 
****************************************************************************1 
MsgHandlerArgType(TestSvcClassApplyCard, P_OPTIO~_CARD) 

{ 
MsgHandlerParametersNoWarning; 

if (pArgs->tag != tagTestSvcGlobalOptionCard) 
return stsOK; 

II Apply our global option cards here ... 

return stsOK; 

II TestSvcClassApplyCard 

1**************************************************************************** 
CIsTestServiceInit 

Install our class. 
****************************************************************************1 
STATUS PASCAL CIsTestServiceInit(void) 
{ 

STATUS 
CLASS NEW 

s; 
new; 

II Create the service class. 
ObjCaIIWarn(msgNewDefaults, clsClass, &new); 
new.object.uid clsTestService; 
new.cls.pMsg clsTestServiceTable; 
new.cls.ancestor clsService; 
new.cls.size SizeOf(INSTANCE_DATA); 
new.cls.newArgsSize SizeOf(TEST_SVC_NEW); 
ObjCallRet(msgNew, clsClass, &new, s); 

return S; 

} II ClsTestServiceInit 

II STATUS PASCAL ClsTestOpenObjectInit(void); II Only needed if multi-user. 

1**************************************************************************** 
DLLMain() 

Install our service. This routine is called once when the service is 
first installed on PenPoint. 

****************************************************************************1 
STATUS EXPORTED DLLMain(void) 
{ 

SVC INIT SERVICE initService; 

.. 
CD 
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II 

SVC NEW 
STATUS 

svcNew; 
s; 

II Install classes. 
StsRet(ClsTestServicelnit(), s); 
StsRet(ClsTestOpenObjectlnit(), s); II Only needed if multi-user service. 

II Let system know about our service and set global service 
II characteristics. THIS IS REQUIRED! 
memset(initService.spare, 0, sizeof(initService.spare»; 
initService.autoCreate = false; 
initService.serviceType = 0; 
initService.initServiceFlags = svcPopupOptions; II Flags. Or-in options. 
ObjCaIIRet(msgSvcClasslnitService, clsTestService, &initService, s); 

II Create any static service instances. Set autoCreate above to false 
II if you do this. If you know exactly how many service instances 
II there will be, this is where you should create them. 
II Alternatively, they can be dynamically created elsewhere, after 
II DLLMain() runs. Beware of process ownership issues if you create 
II services dynamically. You must ensure that the process which owns 
II the dynamically created service instance will be around for the 
II lifetime of the service instance! 
ObjCaIIWarn(msgNewDefaults, clsTestService, &svcNew); 
svcNew.svc.pServiceName = "Test Instance"; II Name of this instance 
svcNew.svc.target.manager = theTransportHandlers; II Target svc manager 
strcpy(svcNew.svc.target.pName, "Netware"); II Target name 
ObjCaIIRet(msgNew, clsTestService, &svcNew, s); 

return stsOK; 

} II DllMain 

OPENOBJ.H 

1**************************************************************************** 
File: openobj.h 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.19 $ 
31 Jan 1992 12:20:16 $ 

113 I SERVICES 

This file contains the API definition for clsTestOpenObject. 
clsTestOpenObject inherits from clsOpenServiceObject. 
Provides a template for a multi-user service's open object class. 

****************************************************************************1 
#ifndef OPENOBJ_INCLUDED 
#define OPENOBJ_INCLUDED 

#ifndef OPENSERV INCLUDED 
#include <openserv.h> 
#endif 

1* * * 
* 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
Common 'defines and typedefs * 

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Messages * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1**************************************************************************** 
msgNew takes P_TEST_OPEN_OBJECT_NEW, returns STATUS 

category: class message 
Creates a new test open object instance. 

*1 

typedef struct TEST_OPEN_OBJECT_NEW_ONLY 
U32 unused1; 
U32 unused2; 
U32 unused3; 

TEST_OPEN_OBJECT_NEW_ONLY, *P_TEST_OPEN_OBJECT_NEW_ONLY; 

#define testOpenObjectNewFields \ 
openServiceObjectNewFields \ 

TEST_OPEN_OBJECT_NEW_ONLY testOpenObject; 

typedef struct TEST OPEN OBJECT NEW 
testOpenObjectN~wFieids' -

TEST_OPEN_OBJECT_NEW, *P_TEST_OPEN_OBJECT_NEW; 

1**************************************************************************** 
msgNewDefaults takes P_TEST_OPEN_OBJECT_NEW, returns STATUS 

category: class message 
Set defaults: 

*1 

1* Your messages here! *1 

#endif II OPENOBJ INCLUDED 
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OPENOBJ.C 

1**************************************************************************** 
File: openobj.c 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.18 $ 

31 Jan 1992 08:40:30 $ 

This file contains the class definition and methods for clsTestOpenObject. 

This is a stub for and open service Object class. This class is only used 
for mult-user services that wish to pass a new uid to each opener. 

Notes: 

There's really not a whole lot to the default behavior for this class. 
Basically just put your stuff here. 

****************************************************************************1 
finclude <string.h> 
finclude <stdlib.h> 
finclude <debug.h> 
linclude <list.h> 
linclude <fs.h> 
finclude <os.h> 
finclude <osheap.h> 
finclude <servrngr.h> 
finclude <method.h> 

finclude <openobj.h> 

typedef struct INSTANCE_DATA { 
U32 unused1; 
U32 unused2; 

INSTANCE_DATA, *P_INSTANCE_DATA; 

1**************************************************************************** 
TestOpenObjectNewDefaults 

****************************************************************************1 

MsgHandlerWithTypes(TestOpenObjectNewDefaults, P_TEST_OPEN_OBJECT_NEW, 
P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

return stsOK; 

} II TestOpenObjectNewDefaults 

1**************************************************************************** 
TestOpenObjectNew 

****************************************************************************1 
MsgHandlerWithTypes(TestOpenObjectNew, P_TEST_OPEN_OBJECT_NEW, 
P_INSTANCE_DATA) 
{ 

INSTANCE DATA 
STATUS 

MsgHandlerParametersNoWarning; 

s = stsOK; 

inst; 
S; 

StsWarn(ObjectWrite(self, ctx, &inst)); 

return s; 

} II TestOpenObjectNew 

1**************************************************************************** 
TestOpenObjectFree 

****************************************************************************1 
MsgHandlerWithTypes(TestOpenObjectFree, P_ARGS, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

return stsOK; 

II TestOpenObjectFree 

1**************************************************************************** 
ClsTestOpenObjectlnit 

Install our class. 
****************************************************************************1 
STATUS PASCAL ClsTestOpenObjectlnit(void) 
{ 

STATUS s; 
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CLASS NEW new; 

II Create the service class. 
ObjCaIIWarn(msgNewDefaults, clsClass, &new); 
new.object.uid clsTestOpenObject; 
new.cls.pMsg clsTestOpenObjectTable; 
new.cls.ancestor clsOpenServiceObject; 
new.cls.size SizeOf(INSTANCE_DATA); 
new.cls.newArgsSize SizeOf(TEST_OPEN_OBJECT_NEW)i 
ObjCaIIRet(msgNew, clsClass, &new, s); 

return s; 

} II CIsTestOpenObjectlnit 

BASICSVC 

The following sections list the files used to build BASICSVC. These files are also in 

the directory \PENPOINT\SDK\SAMPLE\BASICSVC. The sections are: 

METHOD.TBL 

BAS I CSVc. H 

BASICSVC.C 

METHOD.TBL 

1**************************************************************************** 
File: method.tbl 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 1.3 $ 
$Date: 31 Jan 1992 08:05:22 $ 

Contains the method tables for clsBasicService. 
*****************************************************************************1 
*include <service.h> 

MSG_INFO clsBasicServiceMethods [] 
msgNewDefaults, "BasicSvcNewDefaults", objCallAncestorBefore, 

o 
}; 

CLASS_INFO classlnfo[] = { 

} ; 

"clsBasicServiceTable", clsBasicServiceMethods, 0, 
o 

BAS.CSYC.H 

1**************************************************************************** 
File: basicsvc.h 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.3 $ 
31 Jan 1992 08:05:18 $ 

This file contains sample code for a mi~mal service, clsBasicService. 

This is the absolute minimum required to make a service. Add your methods 
to this framework. 

****************************************************************************1 
*ifndef BASICSVC_INCLUDED 
*define BASICSVC INCLUDED 

*ifndef SERVICE_INCLUDED 
*include <service.h> 
*endif 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* Messages * 
* * * * * * ~ * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1* Your messages here! *1 

*endif II BASICSVC INCLUDED 

BASICSVC 
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BASICSYC.C 

1**************************************************************************** 
File: basicsvc.c 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

1.3 $ $Revision: 
$Date: 31 Jan 1992 08:05:24 $ 

This file contains sample code for a minimal service, clsBasicService. 

This is the absolute minimum required to make a service. Add your methods 
to this framework. 

****************************************************************************1 
tinclude <string.h> 
tinclude <stdlib.h> 
tinclude <debug.h> 
tinclude <method.h> 

tifndef BASICSVC_INCLUDED 
tinclude <basicsvc.h> 
tendif 

II Service managers to put instances on. SUBSTITUTE YOUR SERVICE MGR HERE! 
static UID managers = {theSeriaIDevices}; 

STATUS PASCAL CIsBasicServicelnit(void); 

STATUS EXPORTED DIIMain(void) 
{ 

SVC_INIT_SERVICE 
SVC NEW 
STATUS 

initService; 
svcNew; 
s; 

II Install class. 
StsRet(CIsBasicServicelnit(), s); 

II Let the system know about our service. 
memset(initService.spare, 0, sizeof(initService.spare»; 
initService.autoCreate = false; 
initService.serviceType = 0; 

initService.initServiyeFlags = 0; II Flags. Or-in options. 
OojCaIIRet(msgSvcClasslnitService, clsBasicService, &initService, s); 

II Create an instance. 
ObjCaIIWarn(msgNewDefaults, clsBasicService, &svcNew); 
svcNew.svc.pServiceName = "Basic Instance"; II Name of this instance. 
ObjCaIIRet(msgNew, clsBasicService, &svcNew, s); 

return stsOK; 

} I I DllMain 

/**************************************************************************** 
BasicSvcNewDefaults 

Set defaults. This is where the service characterstics that are common 
to all instances of your service subclasses are specified. 

****************************************************************************1 
MsgHandlerWithTypes(BasicSvcNewDefaults, P_SVC_NEW, P_IDATA) 
{ 

MsgHandlerParametersNoWarning; 

II What service manager(s) should instances go on? 
pArgs->svc.nurnManagers = 1; 
pArgs->svc.pManagerList = &managers; 

II What are the exclusivity requirements for this service? 
pArgs->svc.style.exclusiveOpen = true; 

return stsOK; 

} II BasicSvcNewDefaults 

1**************************************************************************** 
CIsBasicServicelnit 

Install our class. 
****************************************************************************1 
STATUS PASCAL CIsBasicServicelnit(void) 
{ 

STATUS 
CLASS NEW 

Si 

newi 

II Create the service class. 
ObjCaIIWarn(msgNewDefaults, clsClass, &new)i 

.. • o 

new.object.uid clsBasicService; II SUBSTITUTE YOUR CLASS HERE! 
new.cls.pMsg clsBasicServiceTablei 
new.cls.ancestor clsService; 
new.cls.size 
new.cls.newArgsSize 

0; 
SizeOf(SVC_NEW)i 



ObjCallRet(msgNew, clsClass, &new, S)i 

return Si 

} II CIsBasicServicelnit 

MILSVC 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

The following sections list the files used to build MILSVC. These files are also in 
the directory \PENPOINT\SDK\SAMPLE\MILSVC. The sections are: 

METHOD.TBL 

MILSVC.H 

MILSVC.C 

MILSVCO.H 

MILSVCO.C 

METHOD.TBL 

1**************************************************************************** 
File: method.tbl 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.16 $ 

13 Mar 1992 16:37:10 $ 

method.tbl contain the method tables for class clsTestMILService. 
*****************************************************************************1 

II 
II 
II 

Include files 

#include <clsmgr.h> 
#include <stream.h> 

#include <milserv.h> 
#include <milsvc.h> 
#include <milsvcO.h> 

MSG_INFO clsTestMILSvcServiceMethods[] 
{ 

}i 

msgNewDefaults, 

msglnit, 
msgFree, 

msgSvcGetMetrics, 
msgSvcSetMetrics, 

msgSvcOpenRequested, 
msgSvcQueryLockRequested, 
msgSvcCloseRequested, 
msgSvcQueryUnlockRequested, 

msgTestMILSvclnitialize, 
msgTestMILSvcStatus, 
msgTestMILSvcAutoLineFeedOn, 
msgTestMILSvcAutoLineFeedOff, 
msgTestMILSvcGetTimeDelays, 
msgTestMILSvcSetTimeDelays, 
msgTestMILSvcCancelPrint, 
msgFSFlush, 
msgStreamWrite, 
msgMILSvcAreYouConnected, 

"TestMILSvcNewDefaults", 
objCallAncestorBefore, 

"TestMILSvcNew" , 
"TestMILSvcFree" , 

objCallAncestorBefore, 
objCallAncestorAfter, 

"TestMILSvcGetSvcMetrics" , 
"TestMILSvcSetSvcMetrics" , 

0, 
0, 

"TestMILSvcOpen" , 
"TestMILSvcOpen" , 
"TestMILSvcClose", 
"TestMILSvcClose", 

objCallAncestorBefore, 
objCallAncestorBefore, 
objCallAncestorBefore, 
objCallAncestorBefore, 

"TestMILSvcHWlnitialize" , 0, 
"TestMILSvcGetHWStatus" , 0, 
"TestMILSvcAutoLineFeedOn", 0, 
"TestMILSvcAutoLineFeedOff" , 0, 
"TestMILSvcGetTimeDelays" , 0, 
"TestMILSvcSetTimeDelays", 0, 
"TestMILSvcCanceIPrintBuffer", 0, 
"TestMILSvcFlush", 0, 
"TestMILSvcPrintBuffer", 0, 
"TestMILSvcAreYouConnected", 0, 

msgMILSvcConnectionStateResolved, 
"TestMILSvcConnectionStateResolved", 

objCallAncestorAfter, 

msgMILSvcStartConnectionProcessing, 
"TestMILSvcPenpointBooted" , 

msgMILSvcPowerOff, 
msgTestMILSvcDoConnection, 
o 

"TestMILSvcPowerOff", 
"TestMILSvcDoConnection" , 

0, 

0, 
0, 

CLASS_INFO classlnfo[] 
( 

}i 

"clsTestMILSvcServiceTable", 
o 

clsTestMILSvcServiceMethods, 0, 

MILSVC 
... 
CD 
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MILSYC.H 

1**************************************************************************** 
File: milsvc. h 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.16 $ 
12 Mar 1992 12:32:32 $ 

This file contains the API definition for clsTestMILService. 
clsTestMILService inherits from clsMILService. 

This mil service provides the interface between the parallel printer 
mil device and the rest of Penpoint. This interface allows for the 
configuring of the parallel printer mil device and for printing using 
the parallel printer mil device. The pport mil service will typically 
only be accessed by printer drivers since they are responsible for 
rendering an image for printing. 

You access this mil service by using the standard service access techniques. 
These techniques are discribed in servrngr.h. 
The pport mil service is a member of the 'theParalleIDevices' and 
'thePrinterDevices' service managers. 

****************************************************************************1 

fifndef MILSVC_INCLUDED 
fdefine MILSVC_INCLUDED 

fifndef GO_INCLUDED 
*include <go.h> 
fendif 

fifndef CLSMGR_INCLUDED 
finclude <clsmgr.h> 
fendif 

fifndef MIL_SERVICE_INCLUDED 
finclude <milserv.h> 
fendif 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* Common fdefines and typedefs * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

typedef OBJECT TEST_MIL_SVC, *P_TEST_MIL_SVCi 

fdefine stsTestMILSvcBusy 
fdefine stsTestMILSvcOutOfPaper 
tdefine stsTestMILSvcOffLine 
fdefine stsTestMILSvcNoPrinter 
fdefine stsTestMILSvcPrinterErr 

MakeStatus(clsTestMILService, 1) 
MakeStatus(clsTestMILService, 2) 
MakeStatus(clsTestMILService, 3) 
MakeStatus(clsTestMILService, 4) 
MakeStatus(clsTestMILService, 5) 

typedef struct TEST_MIL_SVC_METRICS 
{ 

U16 
U16 
U16 
U32 

U32 

versioni 
devFlagsi 
unitFlagsi 
initDelaYi 

interruptTimeOuti 

II version number of test mil service 
II device flags (none defined) 
II unit flags (see dvparall.h) 
II time in microSeconds init signal 
II is applied to printer 
II the printer should be ready to accept 
II another character within this time 
II period (in milliseconds) 

TEST_MIL_SVC_METRICS, *P_TEST_MIL_SVC_METRICSi 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

* Parallel Port Class Messages * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1**************************************************************************** 
msgTestMILSvcStatus takes P_TEST_MIL_SVC_STATUS, returns STATUS 

returns the current hardware status of the printer. 

'testMILSvcStatus' is the contents of the parallel port status register. 

*1 

tdefine msgTestMILSvcStatus MakeMsg(clsTestMILService, 3) 

tdefine testMILSvcStsBusy flag? II printer is busy 
fdefine testMILSvcStsAcknowledge flag6 II printer acknowledged char. 
tdefine testMILSvcStsEndOfPaper flagS II printer out of paper 
tdefine testMILSvcStsSelected flag4 II printer on line 
fdefine testMIISvcStsIOError flag3 II printer error occurred 
tdefine testMILSvcStslnterruptHappened flag2 II printer interrupt occurred 

typedef struct TEST_MIL_SVC_STATUS 
{ 

U16 testMILSvcStatusi 

... 
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TEST_MIL_SVC_STATUS, *P_TEST_MIL_SVC_STATUSi 

1**************************************************************************** 
msgTestMILSvcInitialize takes P_NULL, returns STATUS 

initializes the printer. 

The printer is initialized by asserting the control 
line "Initialize" to the printer for initDelay microseconds. 

*1 

*define msgTestMILSvcInitialize MakeMsg(clsTestMILService, 4) 

1**************************************************************************** 
msgTestMILSvcAutoLineFeedOn takes P_NULL, returns STATUS 

inserts a line feed after each carriage return. 

The auto line feed signal to the printer is set active. 

*1 

*define msgTestMILSvcAutoLineFeedOn MakeMsg(clsTestMILService, 5) 

1**************************************************************************** 
msgTestMILSvcAutoLineFeedOfftakes P_NULL, returns STATUS 

disables inserting a line feed after each carriage return. 

The auto line feed signal to the printer is set inactive. 

*1 

*define msgTestMILSvcAutoLineFeedOff MakeMsg(clsTestMILService, 6) 

1**************************************************************************** 
msgTestMILSvcGetTimeDelays takes P_TEST_MIL_SVC_TIME_DELAYS, returns STATUS 

gets the initialization and interrupt time out intervals. 

*1 

The initialization time period is the time the initialization pulse 
is asserted to the printer in microseconds. The interrupt time out 
interval is the maximum time the printer will assert busy before being 
ready to accept another character in milliseconds. 

*define msgTestMILSvcGetTimeDelays MakeMsg(clsTestMILService, 7) 

typedef struct TEST_MIL_SVC_TIME_DELAYS 
{ 
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U32 initDelaYi 
U32 interruptTimeOuti 

II initialization delay 
II interrupt time out 

TEST_MIL_SVC_TIME_DELAYS, *P_TEST_MIL_SVC_TIME_DELAYSi 

1**************************************************************************** 
msgTestMILSvcSetTimeDelays takes P_TEST_MIL_SVC_TIME_DELAYS, returns STATUS 

sets the initialization and interrupt time out intervals. 

*1 

Neither value can be zero. It's best to get the present 
values before changing the time intervals. 

*define msgTestMILSvcSetTimeDelays MakeMsg(clsTestMILService, 8) 

1**************************************************************************** 
msgTestMILSvcCancelPrinttakes P_NULL, returns STATUS 

cancels the printing of the buffer currently being printed. 

*1 

#define msgTestMILSvcCancelPrint MakeMsg(clsTestMILService, 9) 

1**************************************************************************** 
msgNew takes P_TEST_MIL_SVC_NEW, returns STATUS 

creates a new test mil service object. 

*1 

#define testMILSvcNewFields 
milServiceNewFields 

\ 

typedef struct TEST_MIL_SVC_NEW 
testMILSvcNewFields 

TEST_MIL_SVC_NEW, *p TEST MIL_SVC NEWi 

STATUS EXPORTED ClsTestMILSvcInit(void)i 

*endif II MILSVC INCLUDED 

MILSYC.C 

1**************************************************************************** 
File: milsvc.c 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 
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$Revision: 
$Date: 

1.21 $ 
30 Mar 1992 15:07:36 $ 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL, INCIDENTAL, OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

This file contains the class definition and methods for clsTestMILService. 
****************************************************************************/ 

hnclude <go.h> 
tinclude <clsmgr.h> 
#include <system.h> 
hnclude <os.h> 
tinclude <ospriv.h> 
tinclude <debug.h> 
tinclude <milserv.h> 
tinclude <stream.h> 
tinclude <string.h> 
tinclude <list.h> 
#include <servmgr.h> 

tinclude <dvparall.h> 

tinclude <method.h> 
#include <milsvc.h> 
#include <milsvcO.h> 

/**************************************************************************** 
This service is to be placed on the service managers listed. 

****************************************************************************/ 

static const UID logicaIParalleIPorts[] theParallelDevices, 
thePrinterDevices }; 

/**************************************************************************** 
The following routines provide the entry points to the ring 0 
portion of test mil service. First a prototype of the ring 0 
function is given then the actual transition occurs by calling 
OSSupervisorCal1 using the function in the prototype as the 
function to call in the ring 0 code. In the ring 0 linker 
definition file the function defined with a leading 'X' is 
aliased with the actual function in the ring 0 code without 
the 'X' . 

****************************************************************************/ 

STATUS EXPORTED XTestMILSvcGetReqBlocks(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcGetReqBlocks(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcGetReqBlocks, &plnst, 1»; 

STATUS EXPORTED XTestMILSvclnitialize(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvclnitialize(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvclnitialize, &plnst, 1»; 

STATUS EXPORTED XTestMILSvcGetMetrics(P_TEST_MIL_SVC_METRICS pMetrics, 
P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcGetMetrics(P_TEST_MIL_SVC_METRICS pMetrics, 
P_INSTANCE_DATA plnst) 

Unused(plnst); 
return (STATUS) (OSSupervisorCall(XTestMILSvcGetMetrics, &pMetrics, 2»; 

STATUS EXPORTED XTestMILSvcSetMetrics(P_TEST_MIL_SVC_METRICS pMetrics, 
P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcSetMetrics(P_TEST_MIL_SVC_METRICS pMetrics, 
P_INSTANCE_DATA plnst) 

Unused(plnst); 
return (STATUS) (OSSupervisorCall(XTestMILSvcSetMetrics, &pMetrics, 2»; 

STATUS EXPORTED XTestMILSvcPrint(P_STREAM_READ_WRITE pSt ream, 
P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcPrint(P_STREAM_READ_WRITE pSt ream, 
P_INSTANCE_DATA plnst) 

Unused(plnst); 
return (STATUS) (OSSupervisorCall(XTestMILSvcPrint, &pStream, 2»; 

STATUS EXPORTED XTestMILSvcGetStatus(P_TEST_MIL_SVC_STATUS pTestMILSvcStatus, 
P_INSTANCE_DATA plnst); 
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STATUS EXPORTED TestMILSvcGetStatus(p_TEST_MIL_SVC_STATUS pTestMILSvcStatus, 
P_INSTANCE_DATA plnst) 

Unused(plnst); 
return (STATUS) (OSSupervisorCall(XTestMILSvcGetStatus, 

&pTestMILSvcStatus, 
2)) ; 

STATUS EXPORTED XTestMILSvcSetlnterrupt(p_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcSetlnterrupt(P_INSTANCE_DATAplnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcSetlnterrupt, 
&plnst, 
1)); 

STATUS EXPORTED XTestMILSvcODestroy(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcODestroy(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcODestroy, &plnst, 1)); 

STATUS EXPORTED XTestMILSvcCancelPrint(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcCancelPrint(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcCancelPrint, &plnst, 1)); 

STATUS EXPORTED XTestMILSvcStartConnectionDetection(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcStartConnectionDetection(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcStartConnectionDetection, 
&plnst, 
1)) ; 

STATUS EXPORTED XTestMILSvcStopConnectionDetection(P_INSTANCE_DATA plnst); 

STATUS EXPORTED TestMILSvcStopConnectionDetection(P_INSTANCE_DATA plnst) 
{ 

return (STATUS) (OSSupervisorCall(XTestMILSvcStopConnectionDetection, 
&plnst, 

1)) ; 

1**************************************************************************** 
void LOCAL TestMILSvcSwitchForConnection(P_INSTANCE_DATA plnst) 

This routine sends the message msgTestMILSvcDoConnection, a private 
message, to self in process context. See msgTestMILSvcDoConnection 
for more details. 

****************************************************************************1 

void LOCAL TestMILSvcSwitchForConnectionDetection(P_INSTANCE_DATA plnst) 

OS TASK ID taskld; 

ObjectCall(msgOwner, plnst->self, &taskld); 
ObjectSendTask(msgTestMILSvcDoConnection, 

plnst->self, 
&taskld, 
SizeOf(OS_TASK_ID), 
taskld) ; 

II TestMILSvcSwitchForConnectionDetection 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcDoConnection, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcDoConnection, a private 
message. This message was self sent to change process to testMILSvc's 
original process context. This process keeps the continuous mil 
request from terminating when the process whose context the service 
set connected message was sent. We don't know if a sub-task will be 
created for the continuous request. We don't need to do this for 
terminating connection detection. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcDoConnection, P_ARGS, P_INSTANCE_DATA) 
{ 

P_INSTANCE_DATA plnst; 

MsgHandlerParametersNoWarning; 

plnst = * (P_INSTANCE_DATA *)pData; 
return TestMILSvcStartConnectionDetection(plnst); 

} II TestMILSvcDoConnection 
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/**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcPenpointBooted, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgMILSvcConnectionProcessing. 
This message is received when the PenPoint operating system is fully 
booted. We wait to start connection processing until the system is 
booted and all services are running. When a connection is detected, 
all services will have a chance to respond to the queries of the 
conflict group manager. 

****************************************************************************/ 

MsgHandlerWithTypes(TestMILSvcPenpointBooted, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA pInst; - -

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

// Start connection detection if we have auto detecting hardware 
if (pInst->connectStyle == svcAutoDetect) 
( 

pInst->connected = false; 
/* Start connection detection */ 
TestMILSvcSwitchForConnectionDetection(pInst); 

return stsOK; 

/* TestMILSvcPenpointBooted */ 

/**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcNewDefaults, 

P_TEST_MIL_SVC_NEW, 
P_INSTANCE_DATA) 

This routine handles the message msgNewDefaults. The routine sets 
default parameters for msgNew. All style bits for mil service are 
set/cleared. Some may be default values. 

*****************************************************************************/ 

MsgHandlerWithTypes(TestMILSvcNewDefaults, P_TEST_MIL_SVC_NEW, 
P_INSTANCE_DATA) 
( 

MsgHandlerParametersNoWarning; 

/* 
* Since a mil service targets a mil device not another 
* service, any style bit dealing with a target should be 

* false. These bits are 'waitForTarget', 'autoOwnTarget', 
* 'autoOpen', 'autoMsgPass', and 'autoOption'. 

* 
* Since our mil service can only be openned by one client, 
* 'exclusiveOpen' and 'checkOwner' style bits should be true. 
*/ 

pArgs->svc.style.waitForTarget 
pArgs->svc.style.exclusiveOpen 

pArgs->svc.style.autoOwnTarget 
pArgs->svc.style.autoOpen 

pArgs->svc.style.autoMsgPass 
pArgs->svc.style.checkOwner 
pArgs->svc.style.autoOption 
pArgs->svc.style.openClass 

/* 

false; 
true; 

false; 
false; 

false; 
true; 
false; 
objNull; 

* Indicate which service managers we're to be placed on 
*/ 

pArgs->svc.numManagers 

pArgs->svc.pManagerList 

return stsOK; 

SizeOf(logicaIParalleIPorts) / 
SizeOf (UID) ; 

logicalParallelPorts; 

/* TestMILSvcNewDefaults */ 

/**************************************************************************** 
BOOLEAN LOCAL IsAnybodyConnected(P_INSTANCE_DATA pInst) 

This routine scans the conflict group we're in checking if a 
mil service in the conflict group is connected. 

****************************************************************************/ 

BOOLEAN LOCAL IsAnybodyConnected(P_INSTANCE_DATA pInst) 
( 

LIST ENTRY 
OBJECT 
U16 
SM_QUERY_LOCK 
STATUS 
SVC GET SET CONNECTED - - -

Ie; 
list; 
n; 
query; 
s; 
serviceConnected; 

// Create a list of mil services in our conflict group 
ObjCaIIRet(msgIMGetList, pInst->conflictGroup, &list, s); 

// Get the number of mil services in our conflict group 
ObjectCall(msgListNumItems, list, &n); 

// Query each mil service in our group 
for (le.position = 0; le.position < n; le.position++) 

... 
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II Get the next mil service in our group 
ObjCallWarn(msgListGetItem, list, &le); 
query.handle = (OBJECT) Ie. item; 
ObjCallWarn(msgSMQuery, pInst->conflictGroup, &query); 

II Get the connected state of the mil service 
ObjCallWarn(msgSvcGetConnected, query. service, &serviceConnected); 
if (serviceConnected.connected != false) 
{ 

} 

II if connected - we're done 
break; 

II Destroy list 
ObjCallWarn(msgDestroy, list, pNull); 

II return connected state 
return serviceConnected.connected; 

1* IsAnybodyConnected *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcNew, P_TEST_MIL_SVC_NEW, P_INSTANCE_DATA) 

This routine handles the message msgInit. This routine creates a 
new testMILSvc object. 'msgMILSvcGetDevice' is called to obtain the 
mil device we are to use for printing. Connection detection is 
not started until the PenPoint is booted. A check is provided 
here in case we're loaded after the system is booted. In which 
case, we start connection detection only if no other mil service 
in our conflict group is in the connected state. It's normal for 
all mil services other than the mil service being connected to 
terminate their connection detection functions when the service 
is connected. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcNew, P_TEST_MIL_SVC_NEW, P_INSTANCE_DATA) 
{ 

MIL SVC DEVICE 
OBJECT 
P INSTANCE DATA - -
TESTJMIL_SVC_TIME_DELAYS 
STATUS 
SYS BOOT STATE 

device; 
myself; 
pInst; 
timeDelays; 
s; 
sysBootState; 

MsgHandlerParametersNoWarning; 

1* Create self. *1 
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II Save who we are 
myself = pArgs->object.uid; 

II Get mil device we are to use 
ObjCallRet(msgMILSvcGetDevice, myself, &device, s); 

Dbg(Debugf("TEST_MIL_SVC: creating instance for logicalld %d: unit %d", 
device.logicalId, device.unit);) 

II Allocate our instance data 
StsRet(OSHeapBlockAlloc(osProcessSharedHeapId, 

SizeOf(INSTANCE_DATA) , 
&pInst), s); 

II Store pointer to our instance data 
ObjectWrite(myself, ctx, &pInst); 

II Initialize our instance data 
memset(pInst, 0, SizeOf(INSTANCE_DATA»; 

II Save who we are and who our mil device is 
pInst->self = myself; 
pInst->logicalId = device.logicalId; 
pInst->conflictGroup = device.conflictGroup; 
pInst->unit = device. unit; 

II Get whether we can detect connection 
pInst->connectStyle = pArgs->svc.style.conn~ctStyle; 

II Initialize print in progress, connected and open flag 
pInst->printInProgress = false; 
pInst->connected = false; 
pInst->open = false; 

II Allocate necessary ring ° memory 
StsRet(TestMILSvcGetReqBlocks(pInst), s); 

II Enable interrupt 
StsRet(TestMILSvcSetInterrupt(pInst), s); 

II Initialize parallel printer device timeouts 
timeDelays.initDelay = 500000; 
timeDelays.interruptTimeOut = 30000; 
ObjCallRet(msgTestMILSvcSetTimeDelays, self, &timeDelays, s); 
StsRet (TestMILSvcGetMetrics (& (pInst->testMILSvcMetrics ), pInst), s); 

II Get the booted state of the system 
ObjCallRet(msgSysGetBootState, theSystem, &sysBootState, s); 

II Don't start if we don't have auto connecting hardware 
if (pInst->connectStyle == svcAutoDetect) 
{ 
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II If the system is booted and no other mil service is connected 
II start connection detection 
if (sysBootState.booted != false && IsAnybodyConnected(pInst) == false) 
{ 

TestMILSvcSwitchForConnectionDetection(pInst); 

return s; 

1* TestMILSvcNew *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcFree, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgFree. This routine destroys 
a testMILSvc object. We destroy ourself by terminating connection 
detection and freeing all system resources we've allocated. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcFree, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - -
STATUS 

pInst; 
s; 

MsgHandlerPararnetersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

if (pInst != 0) 
{ 

StsRet(TestMILSvcStopConnectionDetection(pInst), s); 
StsRet(TestMILSvcODestroy(pInst), s); 
StsRet(OSHeapBlockFree(pInst), s); 

return stsOK; 

1* TestMILSvcFree *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcGetSvcMetrics, 

P_SVC_GET_SET_METRICS, 
P_INSTANCE_DATA) 

This routine handles the message msgSvcGetMetrics. This routine 
gets the parallel printer port metrics. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcGetSvcMetrics, 
P_SVC_GET_SET_METRICS, 

P_INSTANCE_DATA) 

P_INSTANCE_DATA pInst; 

MsgHandlerPararnetersNoWarning; 

II Get pointer to our instance data 
pInst = *(P_INSTANCE_DATA *)pData; 

1* 
* If the len field of the metrics structure passed in is zero 
* return the size of data area needed to store the metrics; 
* otherwise, if the length field equals the size of the 
* metrics, return the metrics. 
*1 

if (pArgs->len == 0) 

return pArgs->len SizeOf(TEST_MIL_SVC_METRICS); 

else if (pArgs->len != SizeOf(TEST_MIL_SVC_METRICS» 
{ 

else 
( 

return stsBadPararn; 

memcpy(pArgs->pMetrics, 
&(pInst->testMILSvcMetrics), 
SizeOf(TEST_MIL_SVC_METRICS»; 

1* TestMILSvcGetMetrics *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcSetSvcMetrics, 

P_SVC_GET_SET_METRICS, 
p_INSTANCE_DATA) 

This routine handles the message msgSvcSetMetrics. This routine 
sets the parallel printer port metrics. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcSetSvcMetrics, 
P_SVC_GET_SET_METRICS, 
P_INSTANCE_DATA) 

P INSTANCE DATA - - pInst; 

MsgHandlerPararnetersNoWarning; 

pInst *(P_INSTANCE_DATA *)pData; 
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II Only set the metrics if the size of the data area is correct 
if (pArgs->len != SizeOf(TEST_MIL_SVC_METRICS» 
{ 

return stsBadParam; 
} 
II Call the ring 0 code to set the mil device metrics 
return TestMILSvcSetMetrics(pArgs->pMetrics, pInst); 

1* TestMILSvcSetMetrics *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcOpen, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgSvcOpenRequestedl 
msgQueryLockRequested. Either of these messages is received when 
a client wishes to open our mil service. We save our open state 
since when we receive messages from our client they don't go through 
the service open checks. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcOpen, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst *(P_INSTANCE_DATA *)pData; 

pInst->open true; 

return stsOK; 

1* TestMILSvcOpen *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcClose, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgSvcCloseRequestedl 
msgSvcQueryUnlockRequested. Either of these messages is received 
when a client wishes to close our mil service. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcClose, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

pInst->open false; 

return stsOK; 

1* TestMILSvcClose *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcHWInitialize, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcHWInitialize. This routine 
initializes the printer attached by toggling the initialize signal to 
the printer. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcHWInitialize, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

II Ignore if printer is not connected or we are not open 
if (pInst->connected false I I pInst->open == false) 
{ 

return stsFailed; 
} 
II Must call the mil device from ring 0 
return TestMILSvcInitialize(pInst); 

1* TestMILSvcHWInitialize *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcGetHWStatus, P_TEST_MIL_SVC_STATUS, 

P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcGetStatus. The routine 
gets the contents of the parallel port status register. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcGetHWStatus, P_TEST_MIL_SVC_STATUS, 
P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 
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II Must call the mil device from ring 0 
return TestMILSvcGetStatus(pArgs, pInst); 

1* TestMILSvcGetHWStatus *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcAutoLineFeedOn, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcAutoLineFeedOn. The routine 
sets the auto line feed signal to the printer active. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcAutoLineFeedOn, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA pInst; 

MsgHandlerParametersNoWarning; 

pInst *(P_INSTANCE_DATA *)pData; 

II Set the auto line feed flag in our metrics 
pInst->testMILSvcMetrics.unitFlags 1= parallelAutoLineFeed; 

II Set the auto line feed flag in the mil devices parameters 
return TestMILSvcSetMetrics(&(pInst->testMILSvcMetrics), pInst); 

1* TestMILSvcAutoLineFeedOn *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcAutoLineFeedOff, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcAutoLineFeedOn. The routine 
sets the auto line feed signal to the printer active. 

****************************************************************************1 

MsgHandlerWithType~(TestMILSvcAutoLineFeedOff, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

II Clear the auto line feed flag in our metrics 
pInst->testMILSvcMetrics.unitFlags &= -paralleIAutoLineFeed; 

II Clear the auto line feed flag in the mil devices parameters 
return TestMILSvcSetMetrics(&(pInst->testMILSvcMetrics), pInst); 

1* TestMILSvcAutoLineFeedOff *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcGetTimeDelays, 

P_TEST_MIL_SVC_TIME_DELAYS, 
P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcGetTimeDelays. This routine 
gets the time delays used by the mil device. 'initDelay' is the width 
in microseconds of the initialization pulse used to hardware initialize 
the printer. 'interruptTimeOut' is the time in milliseconds to wait 
for an interrupt to occur after writing a character to the printer. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcGetTimeDelays, P_TEST_MIL_SVC_TIME_DELAYS, 
P_INSTANCE_DATA) 
{ 

P_INSTANCE_DATA pInst; 

MsgHandlerParametersNoWarning; 

pInst *(P_INSTANCE_DATA *)pData; 

II Return the time periods from our metrics 
pArgs->initDelay = pInst->testMILSvcMetrics.initDelay; 
pArgs->interruptTimeOut = pInst->testMILSvcMetrics.interruptTimeOut; 

return stsOK; 

1* TestMILSvcGetTimeDelays *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcSetTimeDelays, 

P_TEST_MIL_SVC_TIME_DELAYS, 
P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcSetTimeDelays. This routine 
sets the time delays used by the mil device. 'initDelay' is the width 
in microseconds of the initialization pulse used to hardware initialize 
the printer. 'interruptTimeOut' is the time in milliseconds to wait 
for an interrupt to occur after writing a character to the printer. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcSetTimeDelays, P_TEST_MIL_SVC_TIME_DELAYS, 
P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

.. 
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pInst *{P_INSTANCE_DATA *)pData; 

II Neither time period can be zero 
if {pArgs->initDelay == 0 I I pArgs->interruptTimeOut 
( 

return stsBadParam; 

else 

II Set our metrics to the new values 

0) 

pInst->testMILSvcMetrics.initDelay = pArgs->initDelay; 
pInst->testMILSvcMetrics.interruptTimeOut = pArgs->interruptTimeOut; 

II Tell the mil device of the new values 
return TestMILSvcSetMetrics{&(pInst->testMILSvcMetrics), pInst); 

1* TestMILSvcSetTimeDelays *1 

1**************************************************************************** 
MsgHandlerWithTypes{TestMILSvcCancelPrintBuffer, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgTestMILSvcCancelPrintBuffer. The 
routine cancels the printing of the buffer currently being printed. 

****************************************************************************1 

MsgHandlerWithTypes{TestMILSvcCancelPrintBuffer, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

II Transition to ring 0 to do the work 
return TestMILSvcCanceIPrint{pInst); 

1* TestMILSvcCancelPrintBuffer *1 

1**************************************************************************** 
MsgHandlerWithTypes{TestMILSvcFlush, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgFSFlush. This routine allows 
a client to send a flush to our mil service without causing an error. 

****************************************************************************1 

MsgHandlerWithTypes{TestMILSvcFlush, P_ARGS, P_INSTANCE_DATA) 
{ 

MsgHandlerParametersNoWarning; 

II So stdio can use this without warnings being generated 
return stsOK; 

1* TestMILSvcFlush *1 

1**************************************************************************** 
MsgHandlerWithTypes{TestMILSvcPrintBuffer, P_ARGS, P_INSTANCE_DATA) 

This routine handles the message msgStreamWrite. The routine causes 
a clients buffer to be sent to the printer connected. An error is 
returned and the buffer is not printed if we are not open and no 
printer is connected. 

****************************************************************************1 

MsgHandlerWithTypes{TestMILSvcPrintBuffer, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst *{P_INSTANCE_DATA *)pData; 

II Return error if not connected or openned 
if {pInst->connected == false I I pInst->open 
{ 

return stsFailed; 

II Must call mil device from ring 0 

false) 

return TestMILSvcPrint{{P_STREAM_READ_WRITE)pArgs, pInst); 

1* TestMILSvcPrintBuffer *1 

1**************************************************************************** 
MsgHandlerWithTypes{TestMILSvCAreYouConnected, 

P_MIL_SVC_ARE_YOU_CONNECTED, 
P_INSTANCE_DATA) 

This routine handles the message msgMILSvcAreYouConnected. The 
message is sent by our conflict group manager when a mil service 
in our conflict group reports connected. More than one mil 
service can report connected. The valid responses are msYES, 
msMaybe, or msNO. 'msYES' indicates we are certain our device is 
connected. 'msMaybe' indicates something is connected, but we are 
not sure if it is our device. 'msMaybe' can also indicate we don't 
know if anything is connected. 'msNO' indicates our device is not 
connected. The mil device for the printer can determine absolutely 
if a printer is connected. 

****************************************************************************1 
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MsgHandlerWithTypes(TestMILSvcAreYouConnected, 
P_MIL_SVC_ARE_YOU_CONNECTED, 
P_INSTANCE_DATA) 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst * (P_INSTANCE_DATA *)pData; 

/* 
* Answer maybe if we can't determine 
* if anything is connected. If only one 
* other mil service indicates it is connected 
* with msYes, then that mil service will get 
* the connection. If more than one mil service 
* indicates it is connected with msYes or msMaybe, 
* then a dialog box will be displayed with all the 
* mil services indicating connected. Tne user 
* then selects which mil service will actually be 
* connected. If we're the only mil service indicating 
* connected with msMaybe, then we will be connected by 
* default. 
*/ 

if (pInst->connectStyle 
( 

svcNoAutoDetect) 

*pArgs msMaybe; 

else if (pInst->connected == false) 

else 

Dbg(Debugf("TEST_MIL_SVC: responding to 'msgMILSvcAreConnected'" 
II with msNo");) 

*pArgs = msNo; 

Dbg (Debugf (IITEST_MIL_SVC: responding to 'msgMILSvcAreConnected'" 
II with msYes");) 

*pArgs = msYes; 

return stsOK; 

/* TestMILSvcAreYouConnected */ 

/**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcConnectionStateResolved, P_ARGS, 

P_INSTANCE_DATA) 

This routine handles the messge msgMILSvcConnectionStateResolved. 

This message is sent by our conflict manager when a mil service's 
connection state changes. This message indicates which mil service 
on the conflict group is being set connected. The logical id 
of the corresponding mil device is used to indicate who received the 
connection. A logical id of maxU16 indicates a mil service was 
disconnected. When another mil service receives connection, we 
should terminate our connection detection function to prevent our 
connection function from interferring with the operation of the 
other mil service and mil device. We restart our connection 
detection function when the other mil service is disconnected. 

****************************************************************************/ 

MsgHandlerWithTypes(TestMILSvcConnectionStateResolved, P_ARGS, 
P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst *(P_INSTANCE_DATA *)pData; 

/* 
* Start our connection detection function if 
* no other mil service is connected, if our 
* mil device can detect connection, and if 
* our connection detection function is not 
* already started. 

* 
* Terminate our connection detection function 
* if another mil service in our conflict group 
* is connected and if we have a connection 
* detection function started. 

* 
* Otherwise if we are connected, perform any 
* initialization operations. 
*/ 

if «U16)pArgs == maxU16) 
{ 

if (pInst->connectStyle svcAutoDetect && pInst->pRBConnect 
( 

TestMILSvcSwitchForConnectionDetection(pInst); 

else if «U16)pArgs != pInst->logicaIId) 
{ 

0) 

if (pInst->connectStyle svcAutoDetect && pInst->pRBConnect != 0) 
( 

TestMILSvcStopConnectionDetection(pInst); 
pInst->pRBConnect = 0; 

.. • • 



else if «U16)pArgs 
{ 

} 

return stsOK; 

pInst->logicaIId) 

1* TestMILSvcConnectionStateResolved *1 

1**************************************************************************** 
MsgHandlerWithTypes(TestMILSvcPowerOff, P_ARGS, P_INSTANCE_DATA) 

This message handles the message msgMILSvcPowerOff. This messge 
is received when the power to the tablet is about to be shut off. 
We perform any clean up operations here. There is a corresponding 
message, msgMILSvcPowerOn, which can be handled when power is 
applied. At which time, we can perform any operations necessary 
when power is applied. When power is shut off we want to cancel 
printing if a buffer is currently being printed. 

****************************************************************************1 

MsgHandlerWithTypes(TestMILSvcPowerOff, P_ARGS, P_INSTANCE_DATA) 
{ 

P INSTANCE DATA - - pInst; 

MsgHandlerParametersNoWarning; 

pInst = * (P_INSTANCE_DATA *)pData; 
return TestMILSvcCanceIPrint(pInst); 

1* TestMILSvcPowerOff *1 

1**************************************************************************** 
CIsTestMILServiceInit(void) 

Install the class. 
****************************************************************************1 
STATUS EXPORTED CIsTestMILServiceInit(void) 
{ 

CLASS NEW 
STATUS 

classNew; 
s; 

1* Create the class. *1 

ObjCaIIWarn(msgNewDefaults, clsClass, &classNew); 

classNew.object.cap 
classNew.object.uid 

1= objCapCall; 
clsMILParallelPortDevice; 

classNew.cls.pMsg 
classNew.cls.ancestor 
classNew.cls.size 
classNew.cls.newArgsSize 

clsTestMILSvcServiceTable; 
clsMILService; 
SizeOf(INSTANCE_DATA); 
SizeOf(TEST_MIL_SVC_NEW); 

ObjCaIIRet(msgNew, clsClass, &classNew, s); 

return (stsOK); 

1* CIsTestMILServiceInit *1 

1**************************************************************************** 
DLLMain 

Initialize milsvc.dll 

****************************************************************************1 

STATUS EXPORTED DLLMain(void) 
{ 

STATUS 
SVC INIT SERVICE 

s; 
initService; 

II Install classes 
StsRet(CIsTestMILServiceInit(), s); 

II Let system know about our service 
II and set global service characteristics 
memset(initService.spare, 0, sizeof(initService.spare»; 
initService.autoCreate = true; 
initService.serviceType = 0; 
initService.initServiceFlags = svcNoShow; 
ObjCaIIRet(msgSvcClassInitService, 

clsMILParallelPortDevice, 
&initService, 
s) ; 

return stsOK; 

1* DLLMain *1 

MILSYCO.H 

1**************************************************************************** 
File: milsvcO.h 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
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copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.1 $ 
13 Mar 1992 16:37:18 $ 

This file contains the private interface definition for clsTestMILService. 
clsTestMILService is a subclass of clsMILService. 

****************************************************************************1 
*ifndef MILSVCO_INCLUDED 
*define MILSVCO_INCLUDED 

*ifndef GO_INCLUDED 
*include <go.h> 
*endif 

*ifndef MILSVC_INCLUDED 
*include <milsvc.h> 
*endif 

1* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 
* Private Parallel Port Class Messages 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *1 

1**************************************************************************** 
msgTestMILSvcStatus takes P_NULL, returns STATUS 

*1 

starts connection detection. 

We switch to our process context to start connection detection. 
We don't need to do this when connection detection is terminated. 

*define msgTestMILSvcDoConnection MakeMsg(clsTestMILService, 100) 

* 

UID conflictGroup; 
U16 connectStyle; 

II Our state information 
TEST_MIL_SVC_METRICS 
BOOLEAN 
BOOLEAN 
BOOLEAN 

II Request blocks 
P_MIL_REQUEST_BLOCK 
P_MIL_REQUEST_BLOCK 
P_MIL_REQUEST_BLOCK 

testMILSvcMetrics; 
open; 
connected; 
printlnProgress; 

pRBMisc; 
pRBPrint; 
pRBConnect; 

II Pointer to ring 0 buffer for printing 
P_U8 printBuffer; 

INSTANCE_DATA, *P_INSTANCE_DATA; 

*endif 

MILSYCO.C 

II conflict group we're on 
II is connection detection 
II supported 

II our metrics 
II are we open for business 
II are we connected 
II are we in mil printing 

II used for single stage req. 
II used for printing 
II used for connection 

1**************************************************************************** 
File: milsvcO. c 

(C) Copyright 1992 by GO Corporation, All Rights Reserved. 

You may use this Sample Code any way you please provided you 
do not resell the code and that this notice (including the above 
copyright notice) is reproduced on all copies. THIS SAMPLE CODE 
IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND, AND GO CORPORATION 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES, INCLUDING BUT NOT 
LIMITED TO THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. IN NO EVENT WILL GO CORPORATION BE LIABLE TO YOU 
FOR ANY CONSEQUENTIAL,INCIDENTAL,OR INDIRECT DAMAGES ARISING OUT OF 
THE USE OR INABILITY TO USE THIS SAMPLE CODE. 

$Revision: 
$Date: 

1.0 $ 
12 Mar 1992 12:33:00 $ 

This file contains the ring 0 code for clsTestMILService. 
1* ****************************************************************************1 
* Instance Data 
*1 

typedef struct INSTANCE_DATA 
{ 

II Who we are 
OBJECT 
U16 
U16 

self; 
logicalId; 
unit; 

*include <clsmgr.h> 
*include <debug.h> 
*include <list.h> 
*include <servrngr.h> 
*include <service.h> 

II our instance *include <stream.h> 
II mil device logical id *include <drvrnil.h> 
II mil device unit number *include <os.h> 

UI 
0 
0 



tinclude <string.h> 
tinclude <dvparall.h> 
tinclude <milsvc.h> 
tinclude <milsvcO.h> 

1**************************************************************************** 
pRBInit, pRBPrn, pRBSet, pRBStatus, and pRBAttach 

Shorthand version of corresponding variable on right 

pRBInit used in printer initialization routine 
pRBPrn used in print routine 
pRBSet used in get/set device parameters routines 
pRBStatus used in the get printer status routine 
pRBAttach used in the printer attachment routines 

****************************************************************************1 

tdefine pRBInit «P_MIL_RB_PUB_PARALLEL_INIT_PRINTER) (pInst->pRBMisc» 
tdefine pRBPrn «P_MIL_RB_PUB_PARALLEL_WRITE) (pInst->pRBPrint» 
tdefine pRBSet «P_MIL_RB_PUB_PARALLEL_DEVICE_PARAMETERS) (pInst->pRBMisc» 
tdefine pRBStatus «P_MIL_RB_PUB_PARALLEL_DEVICE_PARAMETERS) (pInst->pRBMisc» 
tdefine pRBAttach «P_MIL_RB_PUB_BASE_ATTACHMENT_CONT) (pInst->pRBConnect» 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcGetReqBlocks(P_INSTANCE_DATA pInst) 

Allocates ringO system resources. 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcGetReqBlocks(P_INSTANCE_DATA pInst) 
{ 

STATUS S; 

1* 
* Our instance data is used by the attachment callback 
* procedure. Locking it in memory insures that it will 
* be in memory when we need it. We aren't required to do 
* this since the attachment routine is a timed not an interrupt 
* function. Otherwise page faults can occur to bring pages 
* swapped to disk back into memory. 
*1 

OSMernLock(pInst, SizeOf(INSTANCE_DATA»; 

II Allocate a request block for all the single stage mil requests 
StsRet(DrvMILRequestBlockCreate(pInst->logicaIId, 

(PP_UNKNOWN) (&(pInst->pRBMisc»), s); 

II Allocate a request to perform printing 
StsRet(DrvMILRequestBlockCreate(pInst->logicaIId, 

113 I SERVICES 

(PP_UNKNOWN) (&(pInst->pRBPrint»), s); 

II 

II Initialize the unit field in the request block to our unit number 
pInst->pRBPrint->unit = pInst->unit; 
pInst->pRBMisc->unit = pInst->unit; 

1* 
* Allocate a 512 byte buffer (size arbitrary) . 
* This buffer must be allocated/locked such that it 
* in memory at all times. The printing mil request 
* is a stage on interrupt function; therefore, the 
* buffer to be printed must be in memory at all times. 
* A page fault to bring in a non-memory resident page 
* cannot occur within an interrupt routine. 
*1 

StsRet(OSHeapBlockAlloc(osProcessSharedHeapId, 512, 
&(pInst->printBuffer», s); 

OSMemLock(pInst->printBuffer, 512); 

return stsOK; 

II TestMILSvcGetReqBlocks 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcODestroy(P_INSTANCE_DATA pInst) 

Free all ring 0 resources used by this service 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcODestroy(P_INSTANCE_DATA 
{ 

pInst) 

II 

BOOLEAN 
LIST 
STATUS 
U16 

enable; 
conflictGroupItems; 
S; 
nurnConflictItems; 

II Unlock memory used by this service 
OSMemUnlock(pInst, SizeOf(INSTANCE_DATA»; 

II Free request blocks 
StsRet(DrvMILRequestBlockFree«P_UNKNOWN) (pInst->pRBMisc», S)i 

StsRet(DrvMILRequestBlockFree«P_UNKNOWN) (pInst->pRBPrint», s); 

II Free our print buffer 
if (pInst->printBuffer != 0) 
{ 

OSMemUnlock(pInst->printBuffer, 512); 
StsRet(OSHeapBlockFree(pInst->printBuffer), s); 

II If we are the last mil service on our 
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II conflict group, disable our interrupt. 
ObjCaIIRet(msgIMGetList, pInst->conflictGroup, &conflictGroupItems, s); 
ObjCaIIRet(msgListNumItems, conflictGroupItems, &numConflictItems, s); 
if (numConflictItems == 1) 
{ 

enable = false; 
OSIntMask(pInst->pRBMisc->logicaIId, &enable); 

return ObjectCall(msgDestroy, conflictGroupItems, pNull); 

1* TestMILSvcODestroy *1 

1**************************************************************************** 
STATUS EXPORTED TestMILSvcSetInterrupt(P_INSTANCE_DATA pInst) 

Enables parallel port interrupt 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcSetInterrupt(P_INSTANCE_DATA pInst) 
{ 

BOOLEAN enable; 

enable = true; 
return OSIntMask(pInst->pRBMisc->logicaIId, &enable); 

1* TestMILSvcSetInterrupt *1 

1**************************************************************************** 
void EXPORTEDO TestMILSvcAttachmentCaIIBack(P_MIL_COMMON_DATA pCommonData, 

P_MIL_RB_PUB_BASE_ATTACHMENT_CONT pRB) 

The connection detection call back routine. This routine is called 
by the mil connection detection function whenever a printer is 
attached or detached. 

****************************************************************************1 

void EXPORTEDO TestMILSvcAttachmentCaIIBack(P_MIL_COMMON_DATA pCommonData, 

P INSTANCE DATA - -
SVC GET SET CONNECTED - - -

Unused(pCommonData); 

P_MIL_RB_PUB_BASE_ATTACHMENT_CONT pRB) 

pInst; 
svcGetSetConnected; 

II Get our instance data pointer from the request block 
pInst = (P_INSTANCE_DATA) (pRB->callerDataU32A); 

if (pRB->event == milDevAttachedEvent) 

II We're attached 
pInst->connected = true; 

UI o 
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Dbg (Debugf ("TEST_MIL_SVCO: printer connected to device %d", pRB->logicalId) 

else if (pRB->event == milDevDetachedEvent} 
{ 

II We're detached 
pInst->connected = false; 
Dbg (Debugf ("TEST_MIL_SVCO: printer not connected to device %d", 

pRB->logicaIId);) 
} 

II Send message to ourself indicating new connection state 
svcGetSetConnected.connected = pInst->connected; 
ObjectPost(msgSvcSetConnected, pInst->self, &svcGetSetConnected, 

SizeOf(SVC_GET_SET_CONNECTED»; 

1* TestMILSvcAttachmentCallBack *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcStartConnectionDetection(P_INSTANCE_DATA pInst) 

Start the parallel mil devices connection function. The connection 
function is a continuous staged on time function. When the connection 
function runs, it checks for a printer connected to the parallel port. 
When a printer is attached or detached, the attachment call back 
procedure is called with the attachment state. 

****************************************************************************1 

STATUS EXPORTEDO TestMILSvcStartConnectionDetection(P_INSTANCE_DATAplnst) 
{ 

STATUS s; 

II Initially indicate we are disconnected 
pInst->connected = false; 

1* 
* Allocate a request block for the attachment function 
* We allocate the request block here since the cancel 
* request frees the request block 
*1 

StsRet(DrvMILRequestBlockCreate(pInst->logicaIId, 
(PP_UNKNOWN) (&(pInst->pRBConnect»), s); 

1* Fill in the appropriate fields of the request block 
* our unit number 
* function code for attachment 
* user data (our instance data) 
* the call back function to use 
*1 



pRBAttach->unit = pInst->unit; 
pRBAttach->functionCode = milBaseAttachmentCont; 
pRBAttach->callerDataU32A = (U32)pInst; 
pRBAttach->pAsyncEventFunc = 

(P_MIL_ASYNC_EVENT_FUNC) TestMILSvcAttachmentCallBack; 

II Start the attachment function 
return DrvMILRequest(pInst->pRBConnect); 

1* TestMILSvcStartConnectionDetection *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcStopConnectionDetection(P_INSTANCE_DATA pInst) 

Terminates the connection detection mil request. 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcStopConnectionDetection(P_INSTANCE_DATA pInst) 
{ 

return DrvMILCanceIRequest(pInst->pRBConnect); 

1* TestMILSvcStopConnectionDetection *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvCGetMetrics(P_TEST_MIL_SVC_METRICS pArgs, 

P_INSTANCE_DATA pInst) 

Get the mil device parameters portion of testMILSvc metrics 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcGetMetrics(P_TEST_MIL_SVC_METRICS pArgs, 
P_INSTANCE_DATA pInst) 

STATUS S; 

1* 
* You must reset the request block before 
* reusing an existing request block. 
*1 

DrvMILRequestBlockReset(pInst->pRBMisc); 

II Request the device parameters from the parallel port mil device 
pRBSet->functionCode = milParallelGetDevParameters; 
StsRet(DrvMILRequest(pInst->pRBMisc), s); 

II Copy parameters to metrics structure 
pArgs->devFlags = pRBSet->paralleIDevParms.paralleIDevFlags; 
pArgs->unitFlags = pRBSet->paralleIUnitParms.paralleIUnitFlags; 
pArgs->initDelay = pRBSet->paralleITimelntervals.initDelay; 
pArgs->interruptTimeOut = pRBSet->paralleITimeIntervals.interruptTimeOut; 

return stsOK; 

1* TestMILSvcGetMetrics *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcSetMetrics(P_TEST_MIL_SVC_METRICS pArgs, 

P_INSTANCE_DATA pInst) 

Set the mil device parameters from the testMILSvc metrics 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcSetMetrics(P_TEST_MIL_SVC_METRICS pArgs, 
P_INSTANCE_DATA pInst) 

STATUS s; 

II interrupt time out and init delay cannot be zero 
if (pArgs->interruptTimeOut == 0 I I pArgs->initDelay 
{ 

0) 

else 
{ 

return stsBadParam; 

1* 
* You must reset the request block before 
* reusing an existing request block. 
*1 

DrvMILRequestBlockReset(pInst->pRBMisc); 

II Fill in the proper fields in the request block 
pRBSet->functionCode = milParallelSetDevParameters; 
pRBSet->paralleIDevParms.paralleIDevFlags = pArgs->devFlags; 
pRBSet->paralleIUnitParms.paralleIUnitFlags = pArgs->unitFlags; 
pRBSet->paralleITimeIntervals.initDelay = pArgs->initDelay; 
pRBSet->paralleITimeIntervals.interruptTimeOut = 

pArgs->interruptTimeOut; 

II Perform the request to set the parameters 
if ((s = DrvMILRequest(pInst->pRBMisc)) == stsOK) 
{ 

II If successful copy new metrics to instance data 
memcpy(&(pInst->testMILSvcMetrics), pArgs, 

SizeOf(TEST_MIL_SVC_METRICS)); 

else 

II Otherwise get old metrics from mil device 
TestMILSvcGetMetrics(&(pInst->testMILSvcMetrics), pInst); 

return S; 
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} 
1* TestMILSvcSetMetrics *1 

I************************************************w**** *********************** 
STATUS EXPORTED TestMILSvcInitialize(P_INSTANCE_DATA pInst) 

Have the parallel printer mil device initialize the printer by 
asserting the initialize hardware signal to the printer. The 
initialize signal is asserted for initDelay microseconds. 

****************************************************************************1 

STATUS EXPORTEDO TestMILSvcInitialize(P_INSTANCE_DATA pInst) 
{ 

1* 
* You must reset the request block before 
* reusing an existing request block. 
*1 

DrvMILRequestBlockReset(pInst->pRBMisc); 

II Indicate what function is requested and call the mil 
pRBInit->functionCode = milParallelInitPrinter; 
DrvMILRequest(pInst->pRBMisc); 

return (pInst->pRBMisc)->status; 

1* TestMILSvcInitialize *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcGetStatus(P_TEST_MIL_SVC_STATUS portStatus, 

P_INSTANCE_DATA pInst) 

Get the status of the printer connected to the parallel port. All 
parallel printer functions return the printer status. We use the 
get device function since it gets the status without affecting 
the printer. The get printer status returns the contents of the 
parallel port status register. 

****************************************************************************1 

STATUS EXPORTEDO TestMILSvcGetStatus(P_TEST_MIL_SVC_STATUS 
P_INSTANCE_DATA pInst) 

STATUS S; 

1* 
* You must reset the request block before 
* reusing an existing request block. 
*1 

DrvMILRequestBlockReset(pInst->pRBMisc); 

II Indicate what function is requested and call the mil 

portStatus, 

pRBStatus->functionCode = milParallelGetDevParameters; 
StsRet(DrvMILRequest(pInst->pRBMisc), s); 

VI 
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II Get the printer status from the request block 
portStatus->testMILSvcStatus = pRBStatus->paralleIUnitParms.paralleIStatus; 
return stsOK; 

1* TestMILSvcGetStatus *1 

hfdef DEBUG 

1**************************************************************************** 
The following functions are not necessary for printing. They are 
included to display the buffer contents when the buffer is not 
printed. Only present in debug version. 

****************************************************************************1 

U8 LOCAL HexToAscii(U8 num) 
{ 

U8 ascii; 

ascii = num + '0'; 
if (ascii> '9') 
{ 

ascii (num - 10) + 'a'; 

return ascii; 

1* HexToAscii *1 

*define HighU4(x) 
*define LowU4(x) 

« (x) » 4) & OxOf) 
«x) & OxOf) 

void LOCAL DisplayBuffer(P_U8 pBuffer, U16 bufferSize) 

U16 count; 
U16 i; 
U8 outbuf[81]; 

for (count 0, i 
( 

outbuf[i++] 
outbuf[i++] 
outbuf[i++] 
if (i > 77) 
( 

0; count < bufferSize; count++) 

HexToAscii(HighU4(pBuffer[count]»; 
HexToAscii(LowU4(pBuffer[count]»; 
, '; 

outbuf[i] = '\0'; 
Debugf(outbuf); 
i = 0; 



if (i) 
{ 

outbuf[i] = '\0'; 
Debugf(outbuf); 

1* DisplayBuffer *1 

#endif 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcPrint(P_STREAM_READ_WRITE pStream, 

P_INSTANCE DATA pInst) 

Sends the contents of the buffer specified in the pStream structure 
to the printer to be printed. The buffer is copied to our local 
buffer before printing. It is copied to our buffer to insure that 
the data is available when the interrupt routine is executed. 

****************************************************************************1 

STATUS EXPORTEDO TestMILSvcPrint(P_STREAM_READ_WRITE pSt ream, 
P_INSTANCE_DATA pInst) 

U16 count; 
U16 i, j; 

Dbg (Debugf ("TEST_MIL _ SVCO: Printing");) 

II initialize the count we have printed variable to zero 
count = 0; 
do 
{ 

1* 
* copy 512 bytes of the client buffer 
* or the entire client buffer to our 
* local buffer 
*1 

j = count; 
for (i = 0; i < 512 && j < pStream->nurnBytes; i++, j++) 
{ 

pInst->printBuffer[i] = ((P_U8) (pStream->pBuf» [j]; 

1* 
* You must reset the request block before 
* reusing an existing request block. 
*1 

DrvMILRequestBlockReset(pInst->pRBPrint); 
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1* 
* Initialize request block parameters 
* function to perform 
* pointer to our buffer 
* indicate we are giving 
* the mil device a pointer 
* to a buffer 

* the size of the buffer 
*1 

pRBPrn->functionCode = milParallelWrite; 
pRBPrn->data.pBuffer = pInst->printBuffer; 
pRBPrn->dataIsBuffer = false; 
pRBPrn->bufferSize = i; 

II indicate we are inside the mil request 
pInst->printInProgress = true; 

I I call the mil 
StsWarn(DrvMILRequest(pInst->pRBPrint»; 

II has the printing been cancelled? 
if (pInst->printInProgress == false) 
{ 

II yes - exit 
break; 

II indicate we are not in the mil 
pInst->printInProgress = false; 

II update count of total characters printed 
count += pRBPrn->countPrinted; 

II continue until an error or the entire buffer is printed 
while (pRBPrn->countPrinted == pRBPrn->bufferSize && 

count < pStream->nurnBytes); 

II indicate number of characters printed 
pStream->count = count; 

hfdef DEBUG 
II if an error occurred display buffer being printed 
if (pRBPrn->status != stsOK) 
{ 

Debugf("count printed is %d -- count requested %d", 
pRBPrn->countPrinted, 
pRBPrn->bufferSize); 

Dbg(DisplayBuffer(pInst->printBuffer, pRBPrn->bufferSize);) 

Debugf("pStream->count is %d -- pStream->numBytes is %d", 
pStream->count, 
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pStream->numBytes); 

tendif 

return pRBPrn->status; 

1* TestMILSvcPrint *1 

1**************************************************************************** 
STATUS EXPORTEDO TestMILSvcCanceIPrint(P_INSTANCE_DATA pInst) 

Cancel print request. 
****************************************************************************1 

STATUS EXPORTEDO TestMILSvcCanceIPrint(P_INSTANCE_DATA pInst) 
{ 

STATUS s; 

II If print mil reques in progress, cancel request 
if (pInst->printInProgress != false) 
{ 

II call mil with request block to be cancelled 
StsRet(DrvMILCanceIRequest(pInst->pRBPrint), s); 

II indicate request has been cancelled 
pInst->printInProgress = false; 

return stsOK; 

1* TestMILSvcCancelPrint *1 
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16-bit character 
string functions, 111-114 

composition, 114 
support, 110-114 

features, 110 
types, 111 

8259 programmable interrupt controller 
(PIC),275 

80386 
protected mode, 102 
ring structure, 103 

AB_MGR_ID structure, 329 

AB_MGR_NOTIFY structure, 330 

Access 
intentions, 62 
protocols, 257 

Accessing services, 258-259 
binding to a service, 259 
opening service, 259 
service managers, 261 

predefined, 258-259 
see also Services 

Accessories, 393 
documents, 377 

ACCESSRY directory, 393 

Active In box service, 312 

Adding 
address book entry, 328 
document to stationary menu, 426 
items to transaction, 203 
list items, 129 
network protocols, 251 
rows to tables, 222-223 
transfer types, 173 
see also Installing 

ADDR_BOOK_ATTR structure, 320-321 

ADDR_BOOK_ENTRY structure, 322, 327 
allocation of, 328 

ADDR_BOOK_QUERY_ATTR 

structure, 326-327 

AddrBookStreetld, address book 
identifier, 321 

Address book, 241, 317-330 
changing information in, 328 
closing,326 
concepts, 317 
defined,317-318 
entry 

adding,328 
attribute identifiers, 321 
attributes, 320-322 
deleting,328 
groups, 322 
organization, 320 
service addresses, 322 

GO, application, 323-324 
messages, 324-325 
msgSendServGetAddrDesc and, 332 
opening, 326 
operation participants, 318 
organization, 320-322 
protocols, 318-320 
registering, 329 
searching, 326-328 
sendable services protocol uses, 331 
system, 329-330 

deactivating,330 
defined,318 

theAddressBookMgr and, 318 
unregistering,329 
using, 325-328 
writing, 328-330 

Address book manager protocol, 320 
function, 318-319 

Address book protocol, 319 
function, 318 

Address descriptors, 331-332 
getting, 333 

Address window, 332 
creating,333 
filling, 333-334 

Agents, resource, 345 

Alarm services, 103 

ANM_CREATE_DOC structure, 425 

ANM_CREATE_SECT structure, 424 

ANM_DELETE_ALL structure, 426 

ANM_DELETE structure, 426 

ANM_GET_NOTEBOOK 

structure, 423-424 

ANM_MOVE_COPY_DOC 

structure, 425-426 

appAttrClass, 148 

APP directory, 384, 386 
contents, 386 
directory contents, 386-387 

APP.INI file, 387 
service directory and, 444 

AppleTalk 
protocol, 301-302 

changing size of ATP packets 
and,302 

name, 302-304 
options, 301-302 
zone, 304 

services, 250 

Apple Talk transport protocol 
(ATP), 253, 297 

changing packet size, 302 

Application directories, 391-395 
accessories, 393 

creating, 391 
files in, 391-392 
global data, 394-395 
help, 393-394 
stationary, 392-393 
see also Applications 

ABplication distribution cassette, 375 

Application global data, 394-395 

Application installation 
manager, 415-416 

Application monitor, 378, 380 
checking dll-ids, 401-402 
D LL files and, 400 
multiple volumes and, 398 

Applications, 438 
drivers/ devices and, 246 
installable, 386-387 
installing, 377-378,415 
multiple volumes and, 398 
ports and, 245 
upgrading, 398 

AppMonitorMainO,377-378 

ASCII 
metries transfer, 175 
text file creation, 180 

AT command, modem, 286-287 
set, 290-293 

At-Ieast-once-delivery, datagram, 296 

Atom identifier, 15 

Atoms, 37-38 
defined,37 
for nil string, 37 
predefined,38 

ATP_OPTIONS structure, 301-302 

Attributes, 7-9 
address book entry, 320-322 

identifiers, 321 
arguments, 16-18 
changing, 8, 19-20 
character, 8-9, 16-17 
clearing, 20 
default,7 
file system, 55, 77 

client defined, 77-78 
getting and setting, 76-80 
getting values, 78 
length of values, 79 
lists of, 76-77 
setting values, 79 
zero value, 77 

getting and setting, 16-20 
initializing, 19 
installable item, 412 
label macros, 77-78 

------- ----------
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local, 7 
modifying, 19-20 
node, 54-55 

client-defined, 54 
file-system, 55 
flags, 79-80 

paragraph, 9, 17-18 
value types, 76 

Auto-answer mode, modem, 284 

Auto shutdown preference, 365 

Auto suspend preference, 364 

Auxiliary notebook manager, 421-427 
messages, 423 

generalized, 423-424 
specialized, 424-426 

Auxiliary notebooks, 380, 421-422 
back up considerations, 422 
concepts, 421-422 
creating, documents, 425 
creating, sections, 424 
deleting section/document, 426 
file system and, 422 
getting paths to, 423-424 
list of, 422 
moving/ copying documents 

to, 425-426 
opening, 423 
tags, 421-422 
see also Notebook 

Backslashes, in path names, 66 

BASICSVC service, 485-487 
BASICSVC.H,485-487 
defined,475 
METHOD.TBL, 485 

Baud rate, setting, 269 

Bell preference, 365 

Binding, 247 
to local transport address, 301 
to service, 259 

Block,7 

Blocking protocol, 168-169 
deadlocks, 169 
defined, 168 

Boolean operators, table, 225 

Boot 
disks, services on, 444 
progress messages, 431-432 
sequence, 429 

symbols, 429 
volume, 43 

BOOT directory, 384 
structure, 385 

BREAK signal, 272 

Browser, 124 
changing, client, 144 
class, 137-145 

concepts, 137-138 
creating, 138 

object, 140 
defined, 137 
examples, 137 
expanding and collapsing sections 

with,143 
file export mechanism, 147 
file import mechanism, 147 
getting and setting, metrics, 143-144 
integrating, into application, 138 
menu bar, 138 
menu messages, 145 
navigating with, 144 
notification messages, 145 
reading and writing, state, 143 
refreshing, data, 142 
selection, 140-141 
table of contents and, 137-138 
TOC, 148 
user columns, 145-146 

BROWSER_CREATE_DOC 
structure, 141-142 

BROWSE~METRICS structure, 144 

BROWSEICNEW structure, 140 

Buffered data, 265 

Buffers 
fl ushing, 85 

input and output, 271 
input, 265 

status, 271 
output, 265 

status, 271 

Busy clock, 193 
delay and reference count, 194 

Busy manager, 193-194 
function, 124 

BYfEBUF _DATA structure, 208 

Byte buffer 
data, 207, 208 
objects, 207-209 

concepts, 207 
creating, 208 
notification of observers, 209 
resetting,208-209 

BYfEBUF_NEW_ONLY structure, 208 

Byte position 
file handle, 61 
setting current, 135-136 

Carrier state, modem, 284 

CHAR8,111 

CHARI6,111 

CHAR,111 

Character box height preference, 366 

Character box width preference, 366 

Characters 
16-bit, 11 0-114 
attributes of, 8-9, 16-17 
deleting, 11 
font masks, 17 
getting range of, 14 
getting single, 14 
inserting, 12 
reading, in text data objects, 14 
scanning ranges of, 15-16 
types of, 111 

C language, for defining resources, 
355-357 

Classes 
file system, 62 

sub classing, 67 
installation, 379-380 
mask,415-416 
open service object, 441 
service, 255-264, 439-441 

installation, 441 
service manager, 440 
Text subsystem, 7 
that respond to search messages, 198 
writing, that can be searched, 196 
see also specific classes 

Clien t -defined 
attributes, 54, 77-78 
transfer protocols, 170 

Closing 
address book, 326 
files, 46, 74-75 

sample code, 46 
parallel port, 277 
serial port, 268 
service, 262-263 
socket handle, 299 
see also Opening 

clsABMgr, messages, 325 

clsAddrBookApplication, 320 

clsAddressBook, 319 

clsAddressBookApplication, 317 
messages, 324-325 

clsApp, 148,438 
search and replace and, 195, 196 

clsAppDir, 67 

clsAppInstallMgr, 405, 415 
instance of, 406 
messages, 415 

clsAppMask, 416 

clsAppMonitor, 379 

clsAuxNotebookMgr, 379, 380 
messages, 423 

stationary menu, 426-427 

clsBrowser, 137 
creating instance of, 137 
function, 137 
messages, 138-140 



for changing displayed 
information, 142 

for changing sort order, 142 
class, 138 
instance, 138-140 
menu, 145 
notification, 145 

user columns and, 145-146 
using, 138-144 

cls Byte Buf, 124, 207 
messages, 208 
notification of observers and, 209 
resetting byte buffer object and, 209 

clsCodelnstallMgr, 379,414 
in installing applications or 

services, 415 
messages, 415 

clsCommandBar, 138 

clsDirHandle, 58 
messages, 64 

clsEmbeddedWin, 157 
handles selection messages, 161 

clsExport, 150 
messages, 152 

clsFileHandle, 58 
clsStream and, 134 
in creating resource file handle, 348 
messages, 64 

clsFileSystem, 58, 124 
messages, 62-63 

clsFontInstallMgr, 378, 380, 405 
functions, 417 
instance of, 406 
messages, 417 

clsGWin 
Quick Help, 181-182 

messages and, 187 

clsHWXInstallMgr, 378 

clsImport, 150 
messages, 150 

clsINBXService, 305 
default behaviors, 312 
110 protocol, 313 
messages, 315 

clsIniF ileHandler, 379 

clsInstallMgr, 258, 375, 379 
advanced topics, 414 
controlling items and, 406-407 
installed item database and, 406 
instance of, 376, 406 
messages, 405 

class, 409 
instance, 409-410 
notification, 408 
subclass, 410 
using, 409-413 

observing installation mangers 
and,407 

semaphore use, 414 
subclasses of, 405 

clsIOBXService, 305 
handling input/output and, 312 
messages, 316 

clsList, 127 
function, 124 
messages, 128 

functions, 127 

clsMark, 196 

clsMILAsyncSIODevice, 265 
concurrency and, 266 
messages, 267 
structures, 265 

clsMilSvc, 449 

clsModem, 279 
API,281 
bypassing,290 
commands for establishing 

connection, 287 
creating, object, 282-283 
messages, 281-282 
waiting for connection and, 289 

clsNotePaper, 124,229 
coordinate system, 229 
messages, 231 
metrics, 230 
view, 229 

clsNPData, 124, 229 
messages, 233-234 
note paper data and, 232 

clsNPltem, 124, 229 
instances, 234 
messages, 234-235 
note paper data and, 232 

clsNPScribbleltem, 234 

clsNPT extItem, 234 

clsOBXService, 305 
default behaviors, 310 
existing Out box services and, 311 
messages, 310, 314 . 

Out box document response 
to, 310 

writing own Out box service and, 310 

clsOpenServiceObject, 441, 450, 452 
clsService and, 471 
function, 471 
subclassing,471-472 

clsParallelPort, 275 
messages, 276 
structures, 275 

clsPreferences, 361 

clsQuickHelp, 182 
messages, 187 

using, 187-188 

clsResFile, 67 
messages, 347-348 
using,347-354 
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clsResList, 345 
in creating resource list, 346 

clsSelection, 155 
instance, 155 
message categories, 156 
messages, 157-158 

from clients to theSelectionManager, 
158-159 

clsSendableService, 319, 331 

clsService, 255 
handling msgNewDefaults, 457 
handling of msgN ew, 457 
messages 

change ownership protocol, 
467-469 

information, 459 
notification, 461-462 
responsibility,469-470 

msgSvcClassLoadInstance and, 459 
msgSvcOpenRequested and, 463 
object-oriented architecture and, 449 
service instances and, 439-440 
service manager messages and, 459 

clsServicelnstallMgr, 405, 416, 441 
instance of, 406 
messages, 416 

clsServiceMgr, 258, 260 
concepts, 440 
messages, 260 
opening and closing service and, 262 

clsSio, 124, 280 

clsStream, 133 

function, 124 ~ 
messages, 133 

services and, 470 ~ 
writing agents and, 354 ! 

stream transfers and, 168 
subclassing, 133 

clsString, 124,211 
messages, 212 
object, 211 

clsSvcManager, 459 

clsSystem, 429 
messages, 431 
paths for file system constants, 430 

clsTable, 213 
creating table object and, 216 
data files and, 214 
function, 124 
library support routines, 213 
messages, 217-218 

information, 226 
requesting new position from, 215 
semaphore and, 217 

clsTestOpenObject, 450 

ClsTestOpenObjectInit routine, 451, 452 

CIs T estServicelnit routine, 451 

clsTestService method table, 457 
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dsTestSvc, 449 

dsText, 198 
embedded objects and, 20 
Il1:essages, 12-13 

for changing attributes, 7 
observer, 21 

Text subsystem and, 3 

dsTexteditApp, 180 

dsTextIP,33 
messages, 33 

dsTextView,3 
creating object of, 35 
defined,9 
in insertion pad creation, 26 
messages, 23-24 
msgNewDefaults for, 24-25 

clsTimer, 104 

dsTransport, 295 
messages, 297 

NBP and ZIP, 301 
transport protocols and, 297 
using,297-301 

for AppleTalk, 301-305 

ds Undo messages, 202 
using, 202-206 

dsXfer, 165, 166 
in establishing transfer type, 171 
functions, 170 
stream transfer protocols 

and, 168-169 
transfer types, 166 

clsXferList, 171 

clsXferStream, 168-169 
messages, 171 

CMPSTEXT.H, 114 
Code, installation manger, 414-416 

Columns, table, 213 
data types, 219 
descriptors, 213 

contents, 214 
finding number, 226 
getting description of, 227 
getting number of, 227 
see also Tables 

Command mode, modem, 285 

Communication 
asynchronous, 297 
connectionless, 296 
connection-oriented, 296 
conventions, 297 
targeting, devices, 307 

Compiling, resources, 359-360 

Components, 438 

ComposeText functions, 114 

Concurrency considerations, 66-67 
file location, 67 
protecting file data, 66-67 

serial 110, 266 
volume protection, 67 

Configuration 
data modem, 283-287 
parallel port, 277 
serial port, 268-271 

data modem, 280 

Connecting, volumes, 50 

Connection 
service, 258, 446-447 
socket, 296 

Connectionless communication, 296 
see also Datagram, delivery 

Connection-oriented communication, 
296 

Connections notebook, 250 
installing services through, 256 
quick installation and, 397 
socket instance and, 298 
see also Auxiliary notebooks 

Connectivity, 245-250 
adding network protocols and, 251 
additional information on, 242 
computer, 244-245 
facilities, 250 
introduction to, 241 
MIL services, 245-246 

other services and, 246-249 
principles of, 243 
remote interfaces and, 251-253 
service manager and, 250 
services and interfaces, 249-250 
strategies, 244 

Copy gesture, 165-166 

Copying 
beginning, operation, 160-161 
documents to Auxiliary notebook, 

425-426 
nodes, 80-81 
see also Moving 

Counting 
changes, 37 
list items, 130 

createlnitial style bit, 406 

Creating 
address descriptors, 331-332 
address windows, 333-334 
application distribution volume, 391 
Auxiliary notebook 

documents, 425 
sections, 424 

browser, 138 
object, 140 

byte buffer object, 208 
dsModem object, 282-283 
directories, 69-74 

browser and, 141 
indexes, 80 

directory handles, 58, 60, 71 
DLLMain, 450 
document with browser, 141 
file handles, 71-73 
files, 69-74 
handles, 69-70 
help text, 180 
installable-item managers, 410 
lists, 129 
mark,196 
nodes, 43 
Quick Install disk, 397 
receiver's stream, 176-177 
resource file handle, 348-349 
resource lists, 346 
sender's stream, 177 
service instances, 442, 454-455 
stream objects, 134 
string object, 212 
table object, 220 
tables, 221 
temporary files and, 65 
text data object, 7, 13 
text insertion pads, 33 
text views, 9, 24-26 
see also Deleting; Removing 

C run-time library, 109-114 
16-bit character support, 110-114 
ANSI standard C routines, 109 
files, 109 
time and date preferences, 110 

CTYPE.H, 112 

Current selection, 155 
getting, text view, 30-31 

Writing Paper application, 31 

Data 
application global, 394-395 
buffered,265 
reading,45 
resource, 337, 342, 353 

C language definition, 355 
reading, 349 
writing and updating, 349-350 

sending and receiving via modem, 289 
service, storage, 455 
table 

files, 214 
getting, 223-224 
setting, 223 

transaction, 201 
transfer type, 166 

tags, 166-167 
writing,44-45 
see also Data modem, interface; Text 

data object 

Database 
installed item, 406 
using tables in, 217 



Datagram 
delivery, 296 

transaction services, 296 
types of, 296 

receiving, 300 
sending, 299 

Data modem 
AT command set, 290-293 
characteristics, 284 
configuring,283-287 

auto-answer mode, 284 
carrier state, 284 
command and data modes, 285 
dial type, 284 
duplex mode, 286 
MNP mode, 286 
sending own AT commands, 

286-287 
speaker, 284-285 

connection types, 285 
direct communication with, 290-293 
establishing connection with, 287 
interface, 279-293 

clsModemAPI, 281 
clsModem messages, 281-290 
concepts, 279-280 
configuration, 280 
direct communication 

with, 290-293 
MNP data communication 

and,289-290 
reset settings, 283 
sending and receiving data with, 289 
waiting for connection with, 289 

Data mode, modem, 285 

Datasheets,95 

Date format preference, 367 

Date/time services 
alarm services, 103 
current time, 104 
object-oriented timer interface, 

104-105 
timer routines, 103 
see also Time 

Default attributes 
changing,8 
text data objects, 7 

Deinstalling, services, 256,456 

Deleting 
address book entry, 328 
Auxiliary notebook section/ 

document, 426 
directories, 75 

with browser, 141 
forcing,75-76 

files, 75 
with browser, 141 
forcing,75-76 

many characters, 11 
resources, 352-353 

table rows, 224 
see also Removing 

Destroying 
lists, 131 
text insertion pads, 33 

Device 
applications, drivers and, 246 
connectivity strategy, 244 
drivers. see MIL services 
interface and, 249 
object UID, 261 
option sheet, 247 
SCSI,247 
services and, 306-307 

installing, 307 
targeting communications, 307 

Dial string modifiers, 287-288 
defined, 287 
function, 287-288 

Dial type, modem, 284 

Directories, 43 
application, 391-395 
concepts, 382 
creating, 69-74 

browser and, 141 
defined, 52, 54 
deleting, 75 

with browser, 141 
directory entries and, 54 
forcing deletion of, 75-76 
Help NoteBook, 179-180 
item, 376 
locating, 56 
mode flags, 71 
names of, 70-71 
renaming, 141 
root, 52 

handle, 60-61 
service, 395-396 
target, 59 

changing,86 
see also PenPoint directory; specific 

directories 

Directory entries, 54 
reading,87-89 

all,88 
sorting,88-89 

Directory handles, 43, 59-61 
creating, 58, 60, 71 
directory nodes and, 59 
instance messages, 64 
locators and, 59 
observing, 60 
RAM,61 
target directory and, 59 
using,60 
volume root, 60-61 
well-known, 60 
working,61 
see also Directories 
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Directory index, 56, 67 
creating and using, 80-81 

DIRENT.H, 114 

Disconnecting, volumes, 50 

Disk formats, 51 

Display seconds preference, 367 

Distributing, service, 473-474 

Distribution disks, services on, 444 

Distribution volumes, organization, 
390-398 

application directories, 391-395 
multiple applications and 

volumes, 398 
PENPOINT.DIR files, 390 
quick installation, 397 
service directories, 396-396 
STAMP utility, 390-391 
upgrading, 398 
see also Volumes 

D LC files, 401 
services and, 444 
see also D LL files 

DLL directory, 385 

DLL files, 399 
creation options, 402-403 
D LC files and, 401 
DLLMainO routine and, 402-403 
issues, 400 
MAKE files and, 403-404 
operating system, 403 
references to, 399 
service, 444 
sharing, 401-402 
unloading, 400 
versions and, 402· 
see also D LC files 

dll-id name, 400 
application monitor and, 401-402 
operating system DLL files, 403 
sharing DLL files and, 401-402 

DLLMainO, 379 
creating,450 
DLL processes and, 402-403 
owning task and, 455 
service instance creation and, 442 

DLLs, 399-404 
identifying, 400-401 
processes, 402-403 
table class component, 213 
see also D LL files 

DLL_ TYPE_DISTRIBUTED, 403 

DOC directory, 388 
contents, 388 

Document 
accessory, 377 
creating with browser, 141 
In box, 313 
Out box, 309-310 
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stationary, 377 
wrapper, 310 

Document menu (standard 
application), 331 

DOS file system, 439 

DotMatrix service, 439 

DTR (data-terminal-ready) lines, 270 

Duplex mode, modem, 286 

DVHSPKT,274 

Dynamic Link Libraries. see DLLs 

Dynamic ports, 296 

Dynamic resource IDs, 343...:....344 
defined, 343 

DynResIdO macro, 345 

Embedded objects 
in views, 26-27 
window, 161 

Embedding objects, 20 

Enumerating 
list items, 130-131 
resources, 351-352 

Events 
serial,266 

break status, 273 
detecting,272-273 
mask indicators, 272 
polling for, 273 

Exactly-once, datagram delivery, 296 

Exclusive access services, 445-446 
defined,445 

Explicit locators, 56 

EXPORT_DOC structure, 154 

EXPORT_FORMAT structure, 153, 154 

Exporting files, 147 
application responsibilities, 150 
clsExport messages, 152-154 

msgExport, 154 
msgExportGetFormats, 152-153 
msgExportName, 153 

export dialog, 149 
export overview, 148-149 
file export mechanism, 147 
how export happens, 152 
see also Importing files 

EXPORT_LIST structure, 153 

Facilities, for networking and 
connectivity, 250 

FCNTL.H, 114 

File attribute arguments, 76 

File handles, 43, 61-62 
access intentions, 62 
byte position and, 61 

creating,71-73 
file access control and, 62 
instance messages, 64 
locators and, 59 
translating file pointer into, 66 

File import and export, 147-154 
clsExport messages and, 152-154 
clsImport messages and, 150-152 
concepts, 147-150 
functions, 124 
interface, 252-253 
mechanisms, 147 
see also File System 

File pointer, 66 

Files, 43 
access control, 62 
closing, 46, 74-75 

with stdio, 66 
creating,69-74 
defined, 55 
deleting, 75 

with browser, 141 
DLC, 401 
DLL,399 

creation options, 402-403 
D LC files and, 401 
DLLMainO routine and, 402-403 
issues, 400 
MAKE files and, 403-404 
operating system, 403 
references to, 403 
sharing, 401-402 
unloading, 400 
versions and, 402 

forcing deletion of, 75-76 
locations of, 67 
MAKE, 403-404 
memory-mapped, 55 
mode flags, 72 
names, checking, 70-71 
opening,46 

with stdio, 66 
organization of, 381-398 
position and size of, 84-85 
protecting data, 66-67 
reading,83 
registering types of, 151 
renaming, 141 
resource, 337, 342 

compacting and flushing, 353 
definition, 355 
organization, 355-356 
viewing contents of, 359, 360 

table data, 214 
temporary, using handles with, 65 
writing,83 
see also File Handles 

File system 
accessing, 57-68 

with stdio, 65-66 
attributes, 54-55, 77 

auxiliary notebooks and, 422 
browser, 124 
classes, 58 

subclassing,67 
common, operations, 47 
concurrency considerations and, 

66-67 
connectivity and, 244 
developer's quick start, 44-46 
directories, 54 
files, 55 
functions, 43-44 
handles, 43, 57-62 

directory, 59-61 
file, 61-62 
functions, 57 
locators and, 58-59 
using with temporary files, 65 

interface, 252 
locators, 55-56 
making, changes, 141-142 
messages, 62-64 
nodes, 52-54 

accessing, 57 
names, 53-54 
service instance, 443 

Notebook use of, 68 
overview, 43-44 
paths, 430-431 

constants, 430 
Penpoint comparison with other 

systems, 46-47 
PENPOINT.DIR file and, 68 
performing, operations, 43 
principles and organization, 49-56 
programmic interface provisions, 57 
services and, 443-445 
structure, 43 
using,69-91 

changing target directory, 86 
closing files, 74-75 
comparing handles, 86-87 
copying and moving nodes, 80-81 
creating directories and files, 69-74 
deleting files and directories, 75 
ejecting floppies, 91 
file position and size, 84-85 
flushing buffers, 85 
forcing deletion of files/directories, 

75-76 
getting and setting attributes, 

76-80 
getting path handle, 85-86 
getting volume information, 90-91 
handle mode flags, 87 
making native node, 89-90 
node existence determination, 83 
observing changes, 89 
reading and writing files, 83 
reading directory entries, 87-89 
renaming nodes, 83 
setting/ changing volume name, 91 



traversing nodes, 81-82 
volume specific messages, 91 

volumes, 49-52 
see also File import and export 

FIM_ GET _INSTALLED _10 _LIST 
structure, 418-419 

FIM_GET_NAME_FROM_ID structure, 418 

FIM_GET_SET_ID structure, 418 

FIXED numbers, 115 

Fixed-point 
calculations, 115 
functions, 116-117 
numbers, 115 

Flags 
directory mode, 71 
existence, 70 
file mode, 72 
FS_SEEK,84 
handle mode, 87 
node attributes, 79-80 
transaction item, 203-204 
TV_STYLE, 25-26 

Floating allowed preference, 365 

Floppies, ejecting, 91 

Flow control, 265-266 
characters, 270 
protocols, 265 
specifying, 269 
using,272 

Flushing 
buffered output, 353 
buffers, 85 

input and output, 271 
resource files, 353 
streams, 136 

FONT directory, 384, 386 

Font installation manager, 416-419 

Fonts 
Gesture, 188-190 
handle, 416 

finding, 418 
identification, 416-417 
IDs, getting and setting, 418 
installing, 378 
list of installed, 418-419 
name, 418 
system, 363 
user, 363 

FS_CHANGE_INFO structure, 89 

fsDirNewDefaultMode, 71 

FS_DIR_NEW_MODE,71 

FS_EXIST constants, 70 

fsExistGenUnique flag, 70 

fsFileNewDefaultMode,73 

FS_FILE_NEW _MODE constants, 72 

FS_FLAT_LOCATOR structure, 140, 141 

FS_FORCE_DELETE structure, 75 

FS_GET_PATH structure, 85-86 

FS_GET_SET_ATTR structure, 76-77 
getting values and, 78 
setting values and, 79 

FS_GET_VOL_METRICS structure, 90 

FS.H,69 
attribute label macros, 77-78 

FS_LOCATOR structure, 86 

FS_MAKE_NATIVE structure, 90 

FS_MOVE_COPY structure, 80 

FSNameValidO function, 53, 70 

FS_NEW structure, 69-70, 71 

FS_NODE_EXISTS structure, 83 

FS_NODE_FLAGS structure, 79 

fsNoExistCreateUnique flag~ 70 

FS_READ_DIR structure, 88 

FS_SEEK structure, 84 
flags, 84 

FS_SET _HANDLE_MODE structure, 87 

fsSharedMemoryMap, 73 

fsTempFile,65 

FS_ TRAVERSE structure, 81 

FS_ VOL_METRICS structure, 61 

FxMakeFixedO routine, 115 

GDIR command, 390 

Gesture, font, 188-190 

Gestures 
adding, to help text, 190 
adding, to Quick Help strings, 191 
GO Address book, 323 

Gesture timeout preference, 364 

GO Address book, 323-324 
gestures, 323 
illustrated, 324 
loading,323 
using,323 
see also Address book 

Graphics subsystem, 5 

Handle mode flags, 87 

Handles 
comparing,86-87 
creating, 69-70 
file system, 57-62 

directory handles, 69-61 
file handles, 61-62 
locators and, 58-59 
using with temporary files, 65 

finding,263-264 
freeing, 74-75 
getting path of, 85 
objects, 57 

creating,58 
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on parallel port, 251 
on serial port, 251 
parallel port, 276-277 
serial, 268 

data modem, 279-280 

Hand preference, 363 

Handwriting timeout preference, 364 

Hardware RTS/CTS flow control, 
265,266 

see also Flow control 

Header files, 95 

Heaps, 101-102 
defined, 101 
management, 101 
size and characteristics of, 102 

Help,179-191 
advanced topics, 187-191 
concepts, 179-182 
directory, 393-394 
Gesture font and, 188-190 
Help Notebook, 179-180 
icon, 179 
Quick Help, 181-182 

resources, 183-187 
templates, 387 
text, 180 

adding gestures to, 190 
creating, 180 

HELP directory, 387, 393-394 

Help Notebook, 179-180, 393 
contents, 394 
creating help text and, 180 
defined,179 
directories, 179-180 
see also Auxiliary notebooks 

High-speed packet I/O 
interface, 252, 273-274 

notes, 274 
on serial lines, 273 
parallel cable connection 

detection, 274 
protocol variations, 274 

HWXPROT directory, 384, 386 

Identifying, DLLs, 400-401 

IM_CURRENT_NOTIFY structure, 408 

IM_DEINSTALL structure, 412 

IM_DUP structure, 412 

1M_GET _STATE structure, 413 

1M_INSTALL structure, 411 

IM_INUSE_NOTIFY structure, 408 

1M_MODIFIED_NOTIFY structure, 408 

1M_NEW structure, 410 

1M_NOTIFY structure, 408 

Implicit locators, 56 

IMPORT_DOC structure, 151-152 
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Importing files, 147 
application responsibilities, 150 
clsImport messages, 150-152 

msgImport,151-152 
msgImportQuery,150-151 

file import mechanism, 147 
overview, 148 
TOC browser and, 148 
see also Exporting files 

IMPORT_QUERY structure, 150-151 

1M_SET _NAME structure, 412 

In box, 305 
concepts, 312-313 
connectivity and, 244 
documents, 313 
general device concepts, 306-308 
introduction, 305-306 
service, 312 

active, 312-313 
communication target, 307 
enabling and disabling, 307-308 
installing, 307 
messages, 313-316 
passive, 312-313 
sections, 306-307 

see also Out box 

Inbox Notebook. see Auxiliary notebooks 

Index 
directory, 56, 67 

creating and using, 80 
list object, 127 
resource ID, 344 
text, 27-29 

Initialization routines, 451 
class, 452 
service, 451-452 

InitService, 379, 452-453 
call for template service, 453 

INIT subdirectory, 387 

Input buffer, 265 
flushing, 271 
status, 271 
see also Buffers 

Input line status, 270 

Input pad style preference, 366 

Input subsystem, 27-29 

Inserting 
character, 12 
text view in scroll window, 30 

Insertion pads 
text, 9 

creating, 33 
destroying, 33 
embedding objects and, 26 
messages, 33 
using, 33 

Inside Apple Talk, 301 

Installable applications, 386-387 

Installable entities, 386 

Installable items, 411-412 
altering, attributes, 412 
changing, name, 412 
deleting, 412 
duplicating, 412 
finding, 413 
getting and setting current, 412 
getting attributes of, 413 
getting information about, 413 
getting list of, 413 
installing, 411 
manager, 410-411 
size of, 413 

Installable services, 387 

Installation 
classes, 379-380 
initiation, 376 
process, 376-377 
service, 378-379, 450-456 

Installation API's 
concepts, 375-380 
overview, 373 

Installation managers, 375-376, 
379-380,405-419 

advanced clsInstallMgr topics and, 414 
application, 415-416 
code, 414-416 
font, 416-419 
installer concepts and, 405-407 
observing, 407-409 
service, 416 
using clsInstallMgr messages 

and, 409-413 

Installers, 405 
concepts, 405-407 
defined, 406 

Installing 
applications, 377-378, 415 
devices, 307 
fonts and handwriting prototypes, 378 
service class, 441-442 
s<:;rvices, 307, 415 
see also Adding 

INST directory, 396 
service directory and, 444, 445 

Interfaces 
connectivity and, 244 
data modem, 279-293 
devices and, 249 
file import/export, 252-253 
file system, 252 
high-speed packet I/O, 252 
modem, 253 
networking, 253 
parallel I/O, 251-252, 275-278 
serial I/O, 251, 265-274 

services and, 249-250 
SoftTalk,250 
stream, 246 

Intertask communication, 100-101 
messages, 100-101 
semaphores, 101 

Intertask messages, 100-101 
Class Manager messages and, 100 
modes, 100 
processing order, 100 

INTL.H file, 111 

Item directory, 376 

Items 
controlling, 406-407 
installable, 411-412 

altering, attributes, 412 
changing, name, 412 
deleting, 412 
duplicating, 412 
finding, 413 
getting and setting current, 412 
getting attributes of, 413 
getting information about, 413 
getting list of, 413 
installing, 411 
managers, 410-411 
size of, 413 

installed, database, 406 
installing, 376-377 
list 

adding, 129 
counting, 130 
enumerating, 130-131 
getting, 129 
removing, 130 
removing all, 130 
replacing, 130 

NotePaper data, 234-235 
transaction data, 201 

contents, 201 
flags, 203-204 

Kernel, 97 
functions, 105-107 

date and timer routines, 106 
debugger entry routines, 106 
display/screen device routines, 107 
heap routines, 107 
intertask communications 

routines, 106 
keyboard routines, 107 
memory information routines, 106 
miscellaneous routines, 107 
task manager routines, 105-106 
tone routines, 107 

layer, 98 
overview, 97-107 
semaphores and, 101 



services of, 97 
summary,105-107 
task scheduler and, 99 

Laser Jet, 247 

Line control, 269 

Line height preference, 366 

Link protocols, 253 

List 
accessing end of, 130 
class, 127-131 
concepts, 127 
creating, 129 
defined, 127 
destroying, 131 
items 

adding, 129-130 
counting, 130 
enumerating, 130-131 
getting, 129-130 
removing, 129-130 
removing all, 130 
replacing, 129-130 

object index, 127 
positioning within, 129 
resource, 337, 345-346 
using, messages, 128 

LIST_ENTRY structure, 129 

LIST _ENUM structure, 130 

LIST_FREE structure, 131 

LIST_NEW structure, 129 

Loading, GO Address book, 323 

Local area network (LAN), 295 

Local attributes 
changing,8 
text data objects, 7 

Local disk volumes, 51 

LocalTalk,253 

Locators, 55-56 
explicit, 56 
handles and, 58-59 
implicit, 56 

Machine Interface Layer (MIL), 98 
see also MIL services 

Macintosh file system, 439 

MakeDynUUID,80 

MAKE files, -403-404 

MakeTagO macro, 167 

Make WknResIdO macro, 343 

Mapping, file to memory, 73-74 

Mark, creating, 196 

MarkHandlerForClassO function, 197 

Mask 
class, 415-416. 
in node attribute flags, 79 
text attribute messages, 16 

Math run-time library, 115-117 
programmatic interface, 115-117 

Measurement, units of, 10 

Memory 
freeing, 88, 95 
management, 101-103 

80386 protected mode, 102 
heaps, 101-102 
privilege levels, 103 
rings, 103 

map size, 73 
RAM,52 

Memory-mapped files, 55 
function, 73 
life cycle, 73-74 
sharing,73 

Memory-resident volumes, 52 

Menu bar, browser, 138 

Messages 
auxiliary notebook manager, 423 

generalized, 423-424 
specialized, 424-426 

boot progress, 431-432 
clsABMgr, 325 
clsAddressBookApplication, 324-325 
clsAppInstallMgr, 415 
clsBrowser, 138-140 

for displayed information, 142 
menu, 145 
notification, 145 
for sort order, 142 

clsByteBuf, 208 
clsCodeinstallMgr, 415 
clsDirHandle, 64 
clsExport, 152 
clsFileHandle,64 
clsFileSystem, 62-63 
clsFontlnstallMgr, 417 
clsImport, 150 
clsINBXService, 315 
clsInstallMgr, 405 

class, 409 
instance, 409-410 
notification, 408 
subclass, 410 
using, 409-413 

clsI 0 BXService, 316 
clsList, 128 

functions, 127 
clsMILAsyncSIODevice, 267 
clsModem, 281-282 
clsNotePaper, 231 
clsNPData, 233-234 
clsNPltem, 234-235 

INDEX 515 

clsOBXService, 310, 314 
clsParallelPort, 276 
clsQuickHelp, 187 

using, 187-188 
clsResFile, 347-348 
clsSelection, 157-158 
clsService 

change ownership protocol, 
467-469 

information messages, 459 
notification messages, 461-462 
responsibility, 469-470 

clsServiceinstallMgr, 416 
clsServiceMgr, 260 
clsStream, 133 
clsS tring, 212 
clsSystem, 431 
clsTable, 217-218 

information, 226 
clsTextlP,33 
clsTransport, 297 

NBP and ZIP, 301 
clsUndo, 202 
clsXferStream, 171 
connection status, 247 
file system, 62-64 
in tertask, 100-101 
Out box 

protocol, 308-309 
response to, 310 

search and replace, 198 
classes that respond to, 198 

to selection owners, 159-161 
sendable services, 333-334 
sent by service managers, 459-470 
sent to open services, 470 
sent to service class, 456-459 
system directory, 432 
text data, 12-13 

observer, 21 
text insertion pad, 33 
text view, 23-24 
theBusyManager, 193 
to theSelectionManager, 161-162 
theTimer, 104 
volume specific, 91 
see also specific messages 

Methods, handling search and replace 
functions, 197 

Metrics 
ASCII, transfer, 175 
browser, 143-144 
embedded window object, 161 
NotePaper, 230 
serial port settings and, 270-271 
text, 14 
transaction, 205 
volume, 49-50 

Microcom Network Protocol 
(MNP),286 

-------------_._-------
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MIL services, 98, 439 
binding, 247 
connection management, 247-248 
connection status messages, 247 
connectivity, 245-246 

other services and, 246-249 
functions, 245 
ports and, 246 
programmatic interface, 246 
stream interface and, 246 
see also Parallel port; Serial port 

MILSVC service, 487-506 
defined,475 
METHOD.TBL,487-489 
MILSVC.C, 489-499 
MILSVCO.C, 500-506 
MILSVCO.H, 499-500 

MiniText, 394 
file import/export, 253 

MISC directory, 387, 394-395 
data examples, 395 
service directory and, 387, 444, 445 

Miscellaneous application files, 387 

MNP mode, modem, 286 
data communication, 289-290 

Modem 
interface, 253 
service, 439 
see also Data modem 

MODEM_AUTO_ANSWER_SET 
structure, 284 

MODEM_DIAL structure, 287 

MODEM_MNP _BltEAIC TYPE_SET 
structure, 290 

MODEM_MNP _FLOW _CONTROL_SET 
structure, 290 

MODEM_MNP _MODE_SET structure, 286 

MODEM_NEW_ONLY structure, 283 

MODEM_SEND_COMMAND structure, 287 

MODEM_SPEAKE~STATE_SET 

structure, 285 

Modifying, attributes, 19-20 

Move gesture, 165-166 

Moving 
beginning, operation, 160-161 
documents to Auxiliary notebooks, 

425-426 
nodes, 80-81 
see also Copying 

MS-DOS 
disk drive class, 247 
FAT disk format, 51 

creating PENPOINT.DIR and, 68 
volume name, 51 

msgABMgrActivate, 329 
status values, 329-330 

msgABMgrChanged,330 

msgABMgrClose, 326 

msgABMgrDeactivate, 330 

msgABMgrOpen, 326 

msgABMgrRegister, 329 

msgABMgrUnregister, 329 

msgAddObserver,49 
observing installation managers 

and,407 
observing tables and, 220 
system preferences and, 368 

msgAddrBookAdd, 328 

msgAddrBookDelete, 328 

msgAddrBookGet, 327-328 

msgAddrBookSearch, 326, 327 

msgAddrBookSet, 328 

msgANMAddT oStationaryMenu, 426 

msgANMCopylnDoc, 425 

msgANMCreateDoc, 425 

msgANM CreateSect, 424 

msgANMDelete, 426 

msgANMDeleteAlI, 426 

msgANMGetNotebookPath, 423 

msgANMMovelnDoc, 425 

msgANMOpenNotebook, 423 

msgANMRemoveFromStationaryMenu, 
427 

msgANMSystemInited,423 

msgAppInit, 261, 378 

msgAppMgrActivate, 148, 152 

msgAppMgrGetMetrics, 394 

msgAppRestore, 261 

msgAppSearch, 195, 196 

msgAppUndo, 206 

msgA TPRespPktSize, 302 

msgBootStateChanged, 431 

msgBrowserBookmark, 145 

msgBrowserBy messages, 142 

msgBrowserCollapse, 143 

msgBrowserCreateDir, 141 

msgBrowserCreateDoc, 141 

msgBrowserDelete, 141 

msgBrowserExpand,143 

msgBrowserGetBrowWin, 137 
getting internal display window 

and, 144-145 

msgBrowserGetMetrics, 144 

msgBrowserGetSelection, 143 

msgBrowserGoto, 144 

msgBrowserReadState, 143 

msgBrowserRefresh, 142 

msgBrowserRename, 141 

msgBrowserSelection, 140 

msgBrowserSelectionDir, 140 

msgBrowserSelectionN arne, 141 

msgBrowserSelectionOff, 145 

msgBrowserSelectionOn, 145 

msgBrowserSelectionPath, 145 

msgBrowserSelection UUID, 141 

msgBrowserSetClient, 144 

,msgBrowserSetMetrics, 143-144 

msgBrowserSetSaveFile, 143 

msgBrowserSetSelection, 141 

msgBrowserShow messages, 142 
setting metrics and, 144 

msgBrowserUserColumnQueryState, 146 

msgBrowserWriteState, 143 

msgBusyDisplay, 193 
in busy clock delay and reference 

count, 194 

msgBusySetXY, 193 

msgByteBufChanged, 209 

msgByteBufGetBuf, 208 

msgByteBufSetBuf, 208 

msgCIMLoad, 415 

msgDestroy 
for closing memory-mapped file, 74 
in closing multi-user service, 446 
in destroying insertion pad object, 33 
in destroying lists, 131 
in freeing handle, 74-75 
in freeing table, 228 

msgExport, 149 
responding to, 154 

msgExportGetFormats, 148 
responding to, 152-153 

msgExportName, 153-154 

msgFIMFindId,418 

msgFIMGetld,418 

msgFIMGetlnstalledID List, 417, 418 

msgFIM GetN ameF romld, 417, 418 

msgFIMSetld, 418 

msgFree, 67 
in closing file, 46 
in forced deletion, 75-76 
in freeing stream, 177 
in freeing table, 228 
handling, 458 
service instance and, 466 
in unbinding application from 

service, 261 

msgFSChanged,89 

msgFSCopy, 80 

msgFSDelete, 65, 75 

msgFSEjectMedia,91 

msgFSFlush, 74, 353 
in flushing buffers, 85 



msgFSForceDelete, 66, 67, 75 

msgFSGetAttr,59 
for attribute manipulation, 76 
for getting attribute value length, 79 
getting values and, 78 

msgFSGetHandleMode, 71, 73 
handle mode flags and, 87 

msgFSGetlnstalledVolumes, 60 
for list of volume objects, 90 

msgFsGetPath,59 

msgFSGetSize, 85 

msgFSGetVolMetrics, 49, 60 
call example, 91 
duplicate volume names and, 50 
for getting volume information, 90 

msgFSMakeNative, 89-90 
call example, 90 

msgFSMemoryMap, 73 

msgFSMemoryMapFree, 74 

msgFSMemoryMapGetSize,74 

msgFSMemoryMapSetSize, 73, 74 

msgFSMove,80 

msgFSNodeExists, 83 

msgFSReadDir, 87-88 

msgFSReadDirFull, 88 

msgFSSame, 86 
example, 87 

msgFSSeek,59 
in getting file position, 84-85 

msgFSSetAttr, 78 
for attribute manipulation, 76 
for creating directory index, 80 
for renaming nodes, 83 
setting values and, 79 

msgFSSetHandleMode, 65, 71, 73 
handle mode flags and, 87 

msgFSSetSize, 85 

msgFSSetTarget, 59,67, 76 
call example, 86 
in changing target directory, 86 
directory position and, 88 

msgFSSetVolName,91 

msgFSTraverse, 67, 81-82 
in call back routine, 82 
function of, 81 

msgFSVolSpecific,91 

msgGetlnstalledVolumes, 49 

msgGetPath, 85 
example of, 86 

msgIMCurrentChanged,408 

msgIMDeinstalled, 256, 409 
in deinstalling service, 465 
in deleting installable item, 412 

msgIMDelete, 412 

msgIMDup, 412 

msgIMFind, 261, 262, 413 
in locating parallel port, 276 
in locating serial port, 268 
in locating service, 442 
in locating socket service handle, 298 

msgIM GetCurrent, 412 

msgIMGetDir, 411 

msgIM GetList, 261, 413, 417 

msgIMGetName, 258, 262, 417 

msgIMGetNotify,407 

msgIM GetSema, 407, 414 

msgIMGetSize, 413 

msgIMGetState, 412, 413 

msgIMGetStyle, 411 

msgIMInstall, 254, 411 

msgIMInstalled, 409 

msgIMInUseChanged,408 

msgIMModifiedChanged, 408 

msgIMNameChanged,408 

msgImport, 151-152 

msgImportQuery, 148 
responding to, 150-151 

msgIMSetCurrent, 412 

msgIMSetModified, 407 

msgIMSetN arne, 412 

msgIMSetNotify, 407 

msgIMSetStyle, 411 

msgINBXSvcPollDocuments, 313 

msgListAddltem, 173 

msgListAddI temAt, 129 

msgListEnumItems, 130 

msgListFindltem, 129 

msgListF ree, 131 

msgListGetl tern, 129 

msgListNumItems, 127 
in counting items, 130 

msgListRemovel temAt, 129-130 

msgListRemoveltems, 130 

msgListReplaceltem, 129-130 

msgMarkCreate Token, 196 

msgMarkPositionAtSelection, 196 

msgMarkSelect Target, 198 

msgMarkShowTarget, 198 

msgModemAutoAnswerSet, 284, 289 

msgModemCarrierStateSet, 284 

msgModemCommandModeSet, 285, 287 

msgModemConnected,289 

msgModemDial, 287 

msgModemDialTypeSet, 284 

msgModemDisconnected,289 

msgModemDuplexSet, 286 

INDEX 51., 

msgModemHangup, 287 

msgModemMNPBreak TypeSet, 289 

msgModemMNPCompressionSet, 289 

msgModemMNPFlowControlSet, 290 

msgModemMNPModeSet, 286, 289 

msgModemOffHook, 289 

msgModemOnline, 285, 287, 289 

msgModemReset, 283 

msgModemRingDetected,289 

msgModemSendCommand, 286-287 

msgModemSpeakerControlSet, 285 

msgNBPCancel, 303 

msgNBPConfirm, 304 

msgNBPLookup, 303 

msgNBPRegister, 303 

msgNBPRemove, 303 

msgNew 
clsService handling of, 457 
creating browser and, 140 
creating byte buffer object and, 208 
creating clsModem object and, 

282-283 
creating directory handle and, 58, 71 
creating directory index and, 80 . 
creating file handle and, 72 
creating handles and, 69 
creating installable-item manager 

and,410 
creating lists and, 129 
creating resource file handle and, 348 
creating resource list and, 346 
creating service instances and, 

442,454 
creating stream object and, 134 
creating string object and, 212 
creating table object and, 220 
creating temporary file and, 65 
creating text data objects and, 7, 13 
creating text insertion pad and, 33 
creating text view object and, 5, 24 
limiting file access with, 67 
in opening file, 46 
opening multi-user service and, 446 
in specifying serial port handle, 281 
table data files and, 214 
temporary file flag with, 75 

msgNewDefaults 
clsService handling of, 457 
for clsTextView, 24-25 
creating browser and, 140 
creating byte buffer object and, 208 
creating clsModem object 

and,282-283 
creating directory handles and, 71 
creating handles and, 69-70 
creating installable-item manager 

and,410 
creating resource file handle and, 348 



518 INDEX 

creating resource list and, 346 
creating service instances and, 454 
creating stream object and, 134 
creating string object and, 212 
creating table object and, 220 
creating text data objects and, 7, 13 
creating text insertion pad and, 33 
in creating text view object and, 5, 24 
in opening file, 46 

msgNotUnderstood, 159 

msgObjectNew, 456 

msgOBXDocOutputDone, 309 

msgOBXSvcCopyInDoc, 309 

msgOBXSvcLockDocument, 309,310 

msgOBXSvcMoveInDoc, 309 

msgOBXSvcNextDocument, 309 

msgOBXSvcOutputStart, 311 

msgO BXSvcPollDocuments, 309 

msgOBXSvcUnlockDocument, 309,310 

msgOptionAddCards, 318 

msgOptionSheetAddCards, 330 

msgOSOGetServiceInstance, 471 

msgPPortAutoLineFeedOn/Off, 277 

msgPPortCancelPrint, 278 

msgPPortGet TimeDelays, 277 

msgPPortlnitialize, 277-278 

msgPPortSetTimeDelays, 277, 278 

msgPPortStatus, 278 

msgPrefsPreferenceChanged, 368 

msgQuickHelpOpen, 188 

msgQuickHelpShow, 181 
in displaying Quick Help text, 187 

msgRemoveObserver, 220 

msgResAgent, 353-354 

msgResCompact, 352, 353 

msgResDeleteResource, 352 

msgResEnumResources, 351-352 

msgResFlush, 353 

msgResGetlnfo, 349 

msgResGetObject, 45 

msgResNextDynResID, 344 

msgResPutObject, 44, 207, 341 
dynamic resource IDs and, 343~344 

msgResReadData, 338, 349, 353 
preferences resources and, 361 
writing agents and, 354 

msgResReadObject, 338, 350 

msgResReadObjectWithFlags, 350-351 

msgRestore,45 
message handler response to, 45 
object resources and, 341, 342 

msgResUpdateData, 349-350, 353 
preferences resources and, 361 

msgResWriteData, 349-350, 353 
changing hand preference with, 363 
changing screen orientation preference 

with,363 
changing scroll margin style 

preference with, 365 
changing system and user fonts 

preference with, 363 
preferences resources and, 361 
writing agents and, 354 

msgResWriteObject, 351 

msgResWriteObjectWithFlags, 351 

msgSave, 44-45 
object resources and, 341 
writing objects/data and, 44 

msgSelBeginCopy, 159, 160 

msgSelBeginMove, 159, 160 

msgSelChangedOwners, 162, 163 
restoring selection owners and, 162 

msgSelDelete, 159 
handling, 160 

msgSelDemote, 159 
handling, 160 
preserving owner selection and, 162 

msgSelIsSelected, 159 

msgSelOptions, 159 
handling, 160 

msgSelOptionTagOK,160 

msgSelOwner, 31 
finding selection owners and, 161-162 
selection transitions and, 157 

msgSelPromote, 159 
handling, 160 
restoring selection owner and, 162 

msgSelPromotedOwner, 163 

msgSelSelect, 161 

msgSelSetOwner, 157, 159, 162 
clsEmbeddedWin and, 161 
promoting/demoting and, 160 

msgSelSetOwnerPreserve, 159, 162 
clsEmbeddedWin and, 161 
restoring selection owner and, 162 

msgSelYield, 157, 159 
handling, 160 
restoring selection owner and, 162 

msgSendServCreateAddrWin, 332, 333 

msgSendServFillAddrWin, 332, 333-334 

msgSendServGetAddrDesc, 332, 333 

msgSendServGetAddrSummary, 332, 334 

msgSetAttr,66 

msgSIMGetMetrics, 456 

msgSioBaudSet, 269 
data modem and, 280 

msgSioBreakSend,272 

msgSioBreakStatus, 273 

msgSioControlInStatus, 270 

msgSioControlOutSet, 270 

msgSioEventGet, 273 

msgSioEventHappened, 266, 272 

msgSioEventSet, 266, 272 

msgSioEventStatus, 273 

msgSioFlowControlCharSet, 270 

msgSioFlowControlSet, 269 

msgSioGetMetrics, 270-271 

msgSioInputBufferFlush, 271 

msgSioInputBufferStatus, 271 

msgSioLineControlSet, 269 
data modem and, 280 

msgSioOutputBufferFlush,271 

msgSioOutputBufferStatus, 271 

msgSMAccess, 261 

msgSMBind, 259, 261, 262 
in binding parallel port, 276 
in binding serial port, 268 
in binding socket service handle, 298 
data modem serial port, 280 
service manager and, 462 

msgSMChangeOwner, 467 

msgSMClose, 263 
in closing serial port, 268 
in closing service instance, 443 
in closing socket handle, 299 

msgSM Closed, 464 

msgSMConnectedChanged,264 

msgSMFindHandle, 263 

msgSMOpen, 261, 262,263 
data modem serial port, 280 
in opening parallel port, 276 
in opening serial port, 268 
in opening service instance, 442 
in opening socket service handle, 298 
open service objects and, 471 
service manager and, 463 

msgSMOpenDefaults, 262, 263, 463 
socket service handle and, 298 

msgSMOpenList, 463 

msgSMOwnerChanged, 467 

msgSMQueryLock,465 

msgSMQueryUnlock,465 

msgSMSave, 466 

msgSMSetOwner, 264, 442, 467 
service instance owner and, 445 

msgSMSetOwnerNoVeto, 264, 467 

msgSMUnbind,263 
in unbinding from service instance, 

443 

msgSRGetChars, 197 

msgSRNextChars, 197 

msgSRPositionChars, 197 



msgSRReplace, 198 

msgStreamFlush, 136 

msgStreamRead, 44, 45 
blocking protocol and, 168-169 
example of using,83 
producer protocol and, 169 
in reading files, 83 
in reading streams, 134 
in reading with serial port, 271 
service instance and, 443 
to store state, 136 
stream transfers and, 168 

msgStreamReadTimeOut, 134-135 
data modem and, 289 
reading with serial port and, 271 

msgStreamSeek, 135 
passing back current position, 136 
setting current position, 136 

msgStreamWrite, 44, 59 
blocking protocol and, 168-169 
example of using, 83 
producer protocol and, 169 
to save state, 136 
service instance and, 443 
stream transfers and, 168 
in writing files, 83 
in writing streams, 134 
in writing to parallel port, 278 
in writing with serial port, 271 

msgStreamWriteTimeOut, 134-135 
data modem and, 289 
writing with serial port and, 271 

msgStrObjChanged,212 

msgStrObjGetStr, 212 

msgStrObjSetStr, 212 

msgSvcBindRequested, 443 
handling,463 

msgSvcChangeOwner Requested, 467 
handling,468 

msgSvcClasslnitService, 452 

msgSvcClassLoadlnstance, 458-459 

msgSvcClassTerminate, 456 
handling,458 

msgSvcClassTerminateOK,456 
handling,457-458 

msgSvcClassTerminateVetoed,456 
handling, 458 

msgSvcClientDestroyedEarly, 466 

msgSvcCloseRequested, 464-465 

msgSvcDeinstallRequested, 456, 457 
msgSvcDeinstallVetoed and, 466 

msgSvcDeinstallVetoed, 456, 458 
handling, 466 
msgSvcDeinstallRequested and, 466 

msgSvcGetMetrics, 459-460 
owned state information and, 469 
service response to, 460 

msgSvcOpenDefaultsRequested,463-464 

msgSvcOpenRequested, 443 

msgSvcOwnerAcquired,467 
handling,469 

msgSvcOwnerAcquiredRequested, 468 

msgSvcOwner messages, 264 

msgSvcOwnerReleased,467 
handling,469 

msgSvcOwnerReleaseRequested,467 
handling,467-468 

msgSvcOwnerRequested,467 . 

msgSvcQueryLockRequested,465 

msgSvcQueryUnlockRequested,465-466 

msgSvcSaveRequested, 466 

msgSvcSetMetrics, 460-461 
saved state information and, 469 
service response to, 461 

msgSvcUnbindRequested,462 

msgSysGetBootState, 431 

msgSysGetLiveRoot, 432 

msgSysGetRuntimeRoot, 432 

msgTBLAddRow, 222 

msgTBLBeginAccess, 214, 221 
observing tables and, 220 

msg TBLCoiGetData, 223, 227 

msg TBLCoiSetData, 223 

msg TBLCompact, 224 

msg TBLDeleteRow, 224 

msg TBLEndAccess, 214, 228 
observing tables and, 220 

msgTBLFindColNum, 226 

msg TBLFindFirst, 224, 226 

msgTBLFindNext, 224, 226 

msgTBLGetColCount, 227 

msgTBLGetColDesc, 223-224, 227 

msgTBLGetlnfo, 227 

msgTBLGetRowCount, 227 

msgTBLGetRowLength,227 

msgTBLGetState, 215, 227 

msg TBLRowGetData, 223-224 

msg TBLRowNum ToRowPos, 226 

msg TBLRowSetData, 223 

msgTBLSemaClear, 222 

msg TBLSemaRequest, 217, 222 

msg T extAffected, 21 

msg T extChangeAttrs, 19, 35 

msgTextChangeCount,37 

msg TextClearAttrs, 19, 20 

msg T extEmbedObject, 20 

msg T extEnumEmbeddedObjects, 20 

msg TextExtractObject, 20 

msg T extGet, 14 
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msgTextGetAttrs, 18,35 

msgTextGetBuffer, 14 

msg T extlni tAttrs, 19 

msg TextLength, 14 

msgTextModify,15 
counting changes and, 37 

msg TextReplaced, 21 

msgTextSpan, 15 

msgTextViewAddIP, 26-27, 33 
circle-line gesture and, 26 
overriding behavior of, 27 

msgTextViewCheck,32 

msg TextViewEmbed, 26 

msgTextViewGetStyle,32 

msgTextViewResolveXY,27-28 

msgTextViewScroll,29 

msgTextViewSetStyle, 32 

msg TimerAlarmN otify, 104 

msgTimerNotify, 104 

msgTPBind,301 

msgTPRecvFrom, 300 

msgTPSendRecvTo, 300 

msgTPSendTo, 299, 300 

msgUndoAbort, 204-205 

msgUndoAddltem, 203-204 
to aborting transaction, 204-205 

msgUndoBegin, 202-203 

msgU ndoCurrent, 206 

msgUndoEnd, 203, 204 

msgUndoFreeitem, 206 

msgUndoFreeltemData, 203 

msgUndoGetMetrics, 205 

msgUndoltem, 206 

msgUndoLimit, 205 

msgViewGetDataObject,26 

msgViewSetDataObject, 26 

msgXferGet, 31 
in ASCII metrics transfers, 175 
in one-shot transfers, 167-168, 173 
in replying to one-shot transfers, 176 

msgXfer List, 171 
to list transfer types, 172-173 

msgXferStreamConnect, 178 

msgXferStreamFreed, 170, 177 

msgXferStreamlnit, 178 

msgXferStreamSetAuxData, 170, 177 

msgXferStreamWrite, 169 

msgZIPGetMyZone, 304 

msgZIPGetZoneList, 304 

Multiple access services, 446 
defined, 445 
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Name binding protocol (NBP), 302-303 

Names 
AppleTalk protocol, 302-304 

looking, 303-304 
registering, 303 
removing,303 
zone, 304 

duplicate volume, 50 
local disk volume, 51 
memory-resident volume, 52 
node, 53-54 
remote volume, 51 

NBP _CONFIRM structure, 304 

NBP _LOOKUP structure, 303 

NBP _REGISTER structure, 303 

Networking 
facilities, 250 
interfaces, 253 

Network protocols, adding, 251 

Nodes, 43, 52-54 
accessing, 57 
attributes, 54-55 
behavior of, 67 
copying, 80-81 
creating,43 
determining existence of, 83 
flags, 68 
locators and, 55-56 
making, native, 89-90 
moving, 80-81 
names of, 53 
paths, 55-56 
renaming,83 
service state, 396, 444, 445 
traversing, 81-82 

call back routine, 82 
order of traversal and, 82 
quicksort routine, 82 

types of, 52 

Notebook 
file system usage, 68 
organization, 44 
see also specific types of notebooks 

NotePaper component, 229-235 
clsNotePaper view, 229 
data, 232-234 
data items, 234-235 
defined,229 
messages, 231-232 
metrics, 230 

NOTEPAPER_METRICS data structure, 230 

Notification 
messages, clsInstallMgr, 408 
observer, 163 

byte buffer object, 209 
string object, 212 

preference change, 368 
receiving connection state, 264 

NULL-terminated strings, 355 
resource agents and, 353 

ObjectCallO 
address book and, 320 
installable manager access and, 407 
theSelectionManager and, 156 

Object-oriented architecture, 449 

ObjectPostO function, 187 

Object resources, 337, 341-342 
once and many modes for, 342 
reading, 350-351 
replaceable, 341 
writing,351 

Objects 
byte buffer, 207-209 
embedded in views, 26-27 
embedding text data object, 20 
open service, 441, 470-472 
reading,45 
selection ownership, 155 
stream, 134 
string,211-212 
text data, 7-21 
text view, 5 
writing,44-45 

ObjectSendO,266 
address book and, 320 
in installing applications and 

services, 415 
intertask messages and, 100 
for msgObjectNew, 456 
open service objects and, 472 

Observer messages, text data, 21 

Observer notification, 163 
byte buffer object, 209 
string object, 212 

Observing 
changes, 89 
installation managers, 407-409 
tables, 215, 220-221 

One-shot transfer. see Transfer, one-shot 

Opening 
address book, 326 
Auxiliary notebooks, 423 
files, 46 

sample code, 46 
parallel port, 276 
serial port, 268 
service, 262-263 

example, 263 
socket handle, 298 
see also Closing 

Open service 
messages sent to, 470 
objects, 441, 470-472 

clsOpenServiceObject and, 471 
clsService and, 471 

sub classing clsOpenServiceObject 
and,471-472 

see also Services 

Operating system, D LL files and 
versions, 403 

Organization 
distribution volumes, 390-398 
file, 381-398 
Pen Point, 382-389 
required, 381 

OS_DATE_TIME structure, 110 

OSErrorBeepO, 105 

OSFastSemaRequest, 414 

OSFastvSemaClear, 414 

OS Get Time routine, 110 

OS.H,105 
functions, 105-107 

OSHeapBlockAllocO, 95, 175 

.OSHeapBlockFree, 88, 95 

OSHEAP.H,105 
functions, 107 

OSITMsg prefix, 100 

OSProcessHeap,472 

osProcessHeapId handle, 102 

OSProgramInstallO, 377, 378-379 

OSSharedMemAllocO, 175 

OSSubtaskCreateO,297 

OSSupervisorCallO function, 103 

OSToneO, 105 

Out box, 305 
connectivity and, 244 
documents in, 309-310 
general device concepts, 306-308 
introduction, 305-306 
notebook, 308 
operation, 308 
protocol messages, 308-309 
service 

communication target, 307 
enabling and disabling, 307-308 
handling input and, 312 
installing, 307 
sections, 306 
working with existing, 311 
writing own, 310 

service messages, 313-316 
see also In box 

Outbox Notebook. see Auxiliary 
notebooks 

Output buffer, 265 
flushing,271 
status, 271 
see also Buffers 

Output manager. see thePrintManager; 
theSendManager 

Output, operation phases, 311 



Ownership 
service, 257 

setting, 264 

Paragraph attributes, 9, 17-18 
changing, 20 
tab, 18 

changing, 20 

Parallel connection protocol, 274 

Parallel 110 interface, 251-252, 275-278 

Parallel port, 275 
accessing,275 
cancelling printing and, 278 
concepts, 275 
configuration, 277 

auto line feed, 277 
time delays, 277 

getting status and, 278 
handle, 276-277 
initializing printer and, 277-278 
interrupts, 275 
messages, 276 
object, 277 
using, 276-278 
writing to, 278 
see also Ports; Serial port 

Passive In box service, 312 

Paths 
to Auxiliary notebooks, 423-424 
in determining node existence, 83 
file system, 430-431 

constants, 430 
function, 67 
handle, 85-86 
locator, 55-56 
stdio and, 66 

Pen cursor preference, 366 

PenPoint 
Application Monitor, 400 
facilities, 250 
file organization, 381-398 

distribution volumes and, 390-398 
general structure, 384 
installable applications, 386-387 
installable entities, 386 
installable services, 387 
internal development, 389-390 
PenPoint directory, 384-385 
run-time services, 387-388 
SDK distribution, 389 
system distribution, 385-386 

Gesture font, 188-190 
services, 438-439 
system architecture, 97 
volume structure, 383 

PENPOINT.DIR, 51 
contents, 54 
creating, 68 
files, 390 

saving memory in, 77 
STAMP utility and, 390-391 
structure, 68 

\PENPOINT directory, 384-385 

PenPoint directory, 384-385 
concepts, 382 
organization, 382-383 

PenPoint Installer, 390 

PENPOINT.RES, 388 

P_FS_TRAVERSE_CALL_BACK,82 

Ports 
applications and, 245 
computer, 245 
MIL services and, 246 
parallel, 275-278 

configuration, 277 
protocol,296 
SCSI, 246, 247 
serial, 246, 268-271 

configuration, 268-271 
data modem and, 279-280 

Power management preference, 364 

PPORT_STATUS structure, 278 

PPORT_TIME_DELAY structure, 277 

prBell, 365 

prCharBoxHeight, 366 

prCharBoxWidth,366 

prDateFormat, 367 

prDocFloating,365 

prDocZooming,365 

PREF _CHANGED structure, 368 

Preferences 
change notification, 368 
time and date, 110 
see also System preferences 

PrefsDate T oStringO, 367 

PREFS directory, 386 

PrefsSysFontlnfoO, 363 

PrefsTimeToStringO, 367 

PREF _SYSTEM_FONT _INFO structure, 363 

PREF _TIME_INFO structure, 366 

Press-hold timeout preference, 364 

prGestureTimeout, 364 

prHandPreference, 363 

prHWXTimeout, 364 

Primary input device preference, 367 

prlnputPadStyle, 366 

Print command, 308 

Printer 
In and Out boxes and, 305 
initialization, 277-278 
services, 250 
status, 278 

Printing, cancelling, 278 

Priority levels, 99 

Privilege levels, 103 

prLineHeight, 366 

Process, 98 
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subtask ownership and, 99 
task scheduler and, 99 

Producer protocol, 169-170 
defined, 168 

Programming services, 449-472 
deinstalling,456 
design decisions, 449 
installation, 450-456 
messages sent by service managers, 

459-470 
messages sent to open services, 470 
messages sent to service class, 456-459 
object-oriented architecture, 449 
open service objects, 470-472 
using template services and, 449-450 

prOrientation, 363 

Protocol port, 296 

Protocols 
address book, 318-320 
Apple Talk, 301-304 
blocking, 168-169 
flow control, 265 
link,253 
network, 150-151 
producer, 168, 169 
remote file access, 52 
RTS/CTS, 252 
search and replace, 196 
stream, 168 
transfer, 167-170 

client-defined, 170 
transport, 253, 295 

prPenCursor, 366 

prPenHoldTimeout, 364 

prPowerManagement, 364 

prPrimaryInput, 367 

prScrollMargins, 365 

prSystemFont, 363 

prTime, 366 

prTimeFormat, 367 

prTimeSeconds, 367 

prUnrecCharacter, 368 

prWritingStyle, 364 

QINST ALL file, 386 

Queues, intertask message, 100 

QUICK_DATA structure, 187 

Quick Help, 181-182 
adding gestures to, strings, 191 
adding, to object, 181 
API function, 124 
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clsGWin and, 182 
concepts, 181-182 
defined, 179 
defining, resources, 356-357 
displaying, text, 187 
Gesture font and, 188-190 
gestures, 182 
ID, 181 
messages, 187 

using, 187-188 
resources, 181-182 

defining, 183-187 
defining example, 184-185 
definition format, 183 
storing ID in gesture window, 186 
strings, 181-182 

string array, 183-186 
window, 181 

example, 186 
opening, 188 

without clsGWin, 182 
see also Help 

Quick installer, 397 

Quicksort routine 
for sorting directory entries, 88-89 
traverse, 82 

Quickstart, developers 
file system, 44-46 

opening and closing files, 46 
reading objects and data, 45 
writing objects and data, 44-45 

resources, 337-338 
text subsystem, 5 

RAM 
item directory, 376 
memory-resident volume, 52 
volume handler, 61 

RC command, 359-360 

Reading 
browser state, 143 
data resource, 349 

resource agents and, 353 
directory entries, 87-89 
files, 83 
object resources, 350-351 
objects and data, 45 
with serial port, 271 
streams, 134 

with timeout, 134-135 
see also Writing 

Receiver, 166 

Registering, address book, 329 

Remote file 
access protocol, 52 
server, 52 

Remote server, 295 

Remote volumes, 51-52 

Removing 
all list items, 130 
document to stationary menu, 427 
list items, 130 
see also Deleting 

Renaming 
directories, 141 
files, 141 

Replaceable shape matcher, 439 

Replacing 
characters, 198 
list items, 130 

Required organization, 381 

RES_AGENT structure, 354 

RESAPPND utility, 360 

RES DUMP utility, 360 

RES_ENUM structure, 352 

RESFILE.H, 343 
macros, 344-345 

RES_FILE_NEW structure, 348 

RES_ID value, 344 

RES_INFO structure, 349 

resInput array, 356 

. resInputFile, 359 

Resource agents, 345, 353-354 
reading and writing data resources 

and,353 
writing own, 356 

Resource compiler, 359-360 

Resource definitions, 356 
example, 356-357 
structure, 356 

Resource files, 337, 342 
compacting, 353 
definition, 355 
deleting resource from, 348-349 
flushing,353 
handle, 348-349 
header, 342 
organization, 355-356 
viewing contents of, 359, 360 
see also Resources 

Resource IDs, 337, 338 
dynamic, 343-344 
system preferences and, 362 
using, 344-345 
well-known, 343 

list, 344 

Resource lists, 337, 345-346 
creating, 346 

Resources, 337-368 
C language definition, 355-357 
compiling, 359-360 

RESAPPND utility, 360 
RESDUMP utility, 360 
running source compiler, 359-360 

data, 337, 342, 353 
C language definition, 355 

reading,349 
writing and updating, 349-350 

defining Quick Help, 356-357 
deleting,352-353 
developer's quick start, 337-338 
enumerating,351-352 
identifying, 342-344 
locating,349 
object, 337, 341-342 

once and many modes for, 342 
reading, 350-351 
replaceable, 341 
writing,351 

overview, 337 
system preferences, 361 
types, 343 

resOutputFile, 359 

RES_READ_DATA structure, 349 

RES_READ_OBJECT structure, 350 

RES_ WRITE_DATA structure, 350 

RES_ WRITE_OBJECT structure, 351 

Rings, 103 

Root directory, 52 
handle, 60-61 

Rows, table, 213 
adding,222-223 

example, 223 
converting number to position, 226 
deleting, 224 
getting length of, 227 
getting number of, 227 
see also Tables 

RTF 
documents, 188 
files, 180 
strings, 191 

RTS/CTS protocol, 252 

RTS (request-to-send) lines, 270 

Run-time system, 387-388 

Screen orientation preference, 363 

Scrolling 
text view, 29 
window, inserting text view in, 30 

Scroll margin style preference, 365 

SDK directory, 385, 389 
contents, 389 

Search and replace, 195-198 
API function, 124 
concepts, 195 
highlighting text and, 198 
messages, 198 
protocol, 196 
replacing characters and, 198 
searching text and, 197 
setting initial search position, 196 
writing class and, 196-198 



Searching 
address book, 326-328 

more information, 327-328 
search query, 326-327 
search result, 327 

tables, 224-226 

Selection 
classes that handle, 157 
current, 155 
determination, 157 
owners, 156 

finding, 161-162 
messages sent to, 159-161 
preserving, 162 
restoring, 162 
setting, 159, 162 

preserving, 156 
transitions, 157 

Selection manager, 155-163 
client messages, 158-159 
concepts, 155-157 
determining selection, 157 
function, 124 
messages passes to, 161-162 
messages sent to selection owners, 

159-161 
observer notification and, 163 
preserving selection and, 156 
selection classes, 157 

messages, 157-158 
selection ownership and, 156 
selection transitions and, 157 

SEL_OWNERS structure, 161-162, 163 

Semaphores, 101 
clslnstallMgr and, 414 
counting, 101 
locked, 101 
table 

example, 222 
shared, 217 
using, 222 

Sendable services, 331-334 
defined, 331 
messages, 333-334 
protocol, 331-332 

function, 319 

Send command, 308 

Sender, 166 

Serial driver, 265 

Serial handle 
defaults, 269 
requesting and releasing, 268 

Serial I/O interface, 251, 265-274 
buffered data, 265 
concepts, 265-266 
concurrency issues, 266 
events, 266 
flow control, 265-266 

high-speed packet 110 concepts, 
273-274 

interrupt driven 110, 265 
messages, using, 267-273 

detecting events, 272-273 
flow control, 272 
reading/writing with serial 

port, 271 
reinitializing serial port, 268 
requesting/ releasing serial 

handle, 268 
sending BREAK, 272 
serial port configuration, 268-271 

Serial port, 246 
closing, 268 
configuration, 268-271 

baud rate, 269 
data modem, 280 
DTRlRTS output, 270 
flow control, 269 
flow control characters, 270 
input line status, 270 
line control, 269 
requesting settings, 270-271 

data modem and, 279-280 
configuring, 280 
getting handle, 279-280 

opening, 268 
reading and writing with, 271 
reinitializing, 268 
requesting all settings, 270-271 
see also Parallel port; Ports 

Service addresses, 322 

SERVICE directory, 384, 386, 395 
contents, 387 
files in, 396 
INST directory and, 396 

SERVICE.INI file, 256, 385, 387 
service directory and, 444 

Service installation manager, 416 
class, 441 

Service instances, 439-440 
creating, 442, 454-455 
dynamic, 453-454 
file system node, 443 
msgSvcSaveRequested and, 466 
preconfigured,473 
saving state data and, 466 
static, 453-454 
using, 442-443 

Service manager, 250, 251, 256-257 
accessing service and, 261 
architecture, 437 
binding to service and, 262 
class, 440 
defined, 256 
finding handle and, 263-264 
finding service and, 261-262 
function, 255, 256, 437 
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messages, 260 
change ownership protocol, 

467-469 
from, 461-466 
handled by clsService, 469-470 
notification, 259, 260 
sent by, 459-470 

opening and closing service 
and,262-263 

predefined, 258-259 
receiving state notification and, 264 
request for information, 459-461 
services and, 440 
setting service owner and, 264 
unbinding from service and, 263 
using, 261-264 

Service messages, 443 

SERVICE. RES file, 387 
service directory and, 444, 445 

Services, 438, 438-439 
accessing, 258-259 

overview, 257 
service manager and, 261 

binding to, 259 
broken connection and, 247 
chaining, 446 
classes, 255-264, 439-441 

initializing, 451, 452 
closing, 263 
clsStream messages and, 470 
connections, 258, 446-447 
connection status, 248, 447 
data storage, 455 

defined, 250, 255 ~ 
deinstalling, 256, 456 ~~ 
design decisions, 449 -
directory contents, 444 
distributing, 473-474 

documentation and, 474 
providing demo application, 473 
providing preconfigured 

instances, 473 
DLL and DLe files and, 256 
exclusive access, 445-446 
file system and, 443-445 
in file system at run time, 445 
In box and Out box, 305 

devices and, 306-307 
enabling and disabling, 307-308 
installing devices and, 307 
passive and active, 312-313 
sections, 306 

installable, 387 
installation, 378-379, 450-456 

calling initialization 
routines, 451-452 

calling InitService, 452-453 
calling other class initialization 

routines, 452 
creating service instances, 454-455 
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static and dynamic service 
instances, 453-454 

tasks and, 455-456 
installation to use overview, 441-443 
installing, 256 
interfaces and, 249-250 
layered, 248 
messages sent to open, 470 
~IL,246-249,439 

see also Parallel port; Serial port 
msgSvcGet~etrics response, 460 
msgSvcSet~etrics response, 461 
multiple access, 445, 446 
multiple volumes and, 398 
multi-user, 446 

msgSvcOpenDefaultsRequested 
and,463 

multiple openers and, 452 
non-port, 439 
on distribution/boot disks, 444 
opening,257,259,262-263 
owner, 247 

setting, 264 
ownership, 257 

task, 455-456 
preconfigured,396 
printer, 250 
programming, 449-472 
service manager and, 440 
shared,446 
targeting, 258, 446 
test examples, 475-506 

BASICSVC, 485-487 
~ILSVC, 487-506 
TESTSVC, 476-485 

in theSelectedVolume, 445 
transaction, 296 

requesting,300 
responding to, 301 

unbinding,263 
upgrading,398 
writing, 435-472 
see also Open service 

Service sections, 306 

Service State Nodes, 396, 444, 445 

setbufO system service, 65 

Settings notebook. see Auxiliary 
notebooks 

SIO_CONTROL_IN_STATUS structure, 270 

SIO_CONTROL_OUT_SET structure, 270 

SIO _EVENT _HAPPENED structure, 
272-273 

SIO_EVENT_SET structure, 272 
getting current, 273 

SIO_FLOW_CONTROL_CHAR_SET 
structure, 270 

SIO_FLOW_TYPE structure, 269 

SIO_INIT structure, 268 

SIO _INPUT _BUFFER_STATUS 
structure, 271 

SIO_LINE_CONTROL_SET structure, 269 

SIO_METRICS structure, 270-271 

SIO_OUTPUT_BUFFER_STATUS 
structure, 271 

SM_ACCESS structure, 261 

SM_BIND structure, 262 
in unbinding from service, 263 

SM_CLOSE structure, 263 

SM_CONNECTED_NOTIFY structure, 264 

SM_FIND _HANDLE structure, 263-264 

SM_OPEN_CLOSE structure, 262-263 
accessing socket and, 298 

SM_SET _OWNER structure, 264 

Socket, 295-296 
accessing,298 
closing, handle, 299 
connection, 296 
identifier, 296 
transport address, 296 

SoftTalk interface, 250, 295 

Sorting, directory entries, 88-89 

Sound routine, 105 

Speaker, modem, 284-285 

SR_ GET_CHARS structure, 197 

SR_REPLACE_CHARS structure, 198 

ST~P utility, 390-391 
stationary and, 392 

Starting point, locator, 55 

State 
browser, 143 
connection, notification, 264 

Stationary 
application, 392-393 
documents, 377 

removing document to, 427 
menu 

adding document to, 426 
modifying, 426-427 

templates, 387 

Stationary Notebook, 393 
see also Auxiliary notebooks 

STATNRY directory, 387, 392-393 

Status values, in accessing service, 261 

stdio calls, 65 

STDIO.H,113 

stdio run-time package 
accessing file system with, 65-66 
for node creation, 43 
paths and, 66 
the WorkingDir and, 61 
translating between handles and FILE. 

pointers, 65-66 
using,66 

StdioStreamBindO system service, 65 

STDLIB.H, 113 

Stream buffer, 168 

Stream class, 133-136 
overview, 133-134 

Stream protocols, 168 

STREAM_READ_ WRITE structure, 83 
serial port and, 271 
for streams, 134 

STREAM_READ_ WRITE_TIMEOUT 
structure, 135 

Streams 
accessing, auxiliary data, 177 
connecting, to producer, 178 
creating 

objects, 134 
receiver, 176-177 
sender, 177 

flushing, 136 
freeing, 177 
initializing, 178 
objects, 134 
operations, 133 
reading, 134 

with timeout, 134-135 
writing, 134 

with timeout, 134-135 

STREAM_SEEK structure, 135 

Stream transfers, 168-170 
blocking protocol, 168-169 
producer protocol, 168, 169 

STRING.H, 111-112 

String objects, 211-212 
concepts, 211 
creating,212 
getting, 212 
messages, 212 
notification of observers, 212 
resetting, 212 

Strings 
16-bit function, 111-114 
composition functions, 114 
date and time, 110 

STROBLNEW_ONLY structure, 212 

Subclassing 
clsOpenServiceObject, 471-472 
clsStream, 133 
file system classes, 67 

Sub tasks, 98-99 
characteristics, 99 
sibling,99 
see also Tasks 

SVC_BIND structure, 462 

SVC_ GET _SET _METRICS structure 
msgSvcGet~etrics and, 459-460 
msgSvcSet~etrics and, 460 

SVC_INIT _SERVICE structure, 452-453 



SVC_NEW_ONLY structure, 454-455 

SVC_OPEN_CLOSE structure, 463 

SVC_ OWNED _NOTIFY structure, 468 

SVC_TERMINATE_ VETOED structure, 458 

SYSAPP.INI, 385 

SYS_BOOT_STATE structure, 431-432 

SYSCOPY.INI,385 

SYS directory, 385 
run-time files and, 387 

System 
address book, 329-330 
directory messages, 432 
distribution, 385-386 
user fonts preference and, 363 

System class, 429-432 
concepts, 429-431 
messages, 431-432 

System preferences, 361-368 
auto shutdown, 365 
auto suspend, 364 
bell,365 
character box height, 366 
character box width, 366 
concepts, 361-362 
date format, 367 
display seconds, 367 
floating allowed, 365 
gesture timeout, 364 
hand preference, 363 
handwriting timeout, 364 
input pad style, 366 
line height, 366 
list of, 362 
observer of, 368 
pen cursor, 366 
power management, 364 
press-hold timeout, 364 
primary input device, 367 
resource IDs and, 362 
resources, 361 
screen orientation, 363 
scroll margin style, 365 
system and user fonts, 363 
time and data, 366 
time format, 367 
unrecognized character, 368 
writing style, 364 
zooming allowed, 365 

Table class, 213-228 
concepts, 213-215 
distributed DLL, 213 
messages, 217-218 

Table data 
files, 214 
getting,223-224 
setting, 223 

Table object 
access concurrency characteristics, 216 
accessing, 216 
creating, 220 
current state, 215 
observing, 215 

Table of contents 
bookmark check box, 145 
browser and, 137-138 
creating, 138 

Tables, 213 
accessing, 214 

beginning, 221 
ending,228 

adding rows to, 222-223 
Boolean operators for, 225 
creating, 221 
defined,213 
defining, 218-219 
describing,213-214 
files, 214 
freeing, 228 
locating records in, 215 
messages for, 217-218 

information, 226 
observing, 215, 220-221 
positioning in, 215 
searching,224-226 
semaphores and, 222 
shared, 215-217 

access 'to table object, 216 
concurrency, 216-217 
ownership, 216 

state, 227 
using, in database, 217 
see also Columns, table; Rows, table 

TA_ CHAR_ATTRS structure, 16-17 

TA_ CHAR_MASK structure, 16-17 

Tag argument, 16 
atomChar,16 
atomPara, 17 
atomPara Tabs, 18 

tagPrAutoShutdown, 365 

tagPrAutoSuspend, 364 

Tags, for data transfer types, 166-167 

TAGS subdirectory, 389 

TA_MANY_TABS structure, 18 

TA_P ARA_A TTRS structure, 17 

TA_PARA_MASK structure, 17. 

Target 
directory, 59 

changing, 86 
service, 258 

Targeting 
communication devices, 307 
services, 446 

Task management, 98-99 
priority level, 99 
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processes, 98 
software task scheduler, 99 
subtasks, 98-99 

Tasks,98 
80386 protected mode and, 102 
family, 99 
priority level, 99 
privilege level, 103 
services and, 455-456 
software, scheduler, 99 
see also Subtasks 

TBL_BEGIN_ACCESS structure, 220, 221 

TBL_BOOL_OP, 225 

TBL_COL_DESC structure, 218-219 

TBL_ COL_GET _SET _DATA structure 
getting data and, 223 
setting data and, 223 

TBL_ CONVERT_ROW _NUM structure, 226 

TBL_ CREATE structure, 218 

TBL_FIND _ROW structure, 224-225 

TBL_FREE_BEHA VE values, 220 

TBL_ GET _SET _ROW structure 
getting data and, 224 
setting data and, 223 

TBL_GET_STATE structure, 227-228 

TBL_NEW structure, 220 

TBL_ROW _POS value, 215 

TBL_STRING structure 
getting data and, 224 
setting data and, 223 

TBL_ TYPES, 219 

TO_METRICS structure, 14 

TO_NEW structure, 13 

Template services, 449-450 

TESTSVC service, 476-485 
defined, 475 
METHOD.TBL, 476 
OPENOB}.H, 483-485 
TESTSVC.C, 477-483 
TESTSVC.H, 477 

Text 
character encoding, 8 
insertion pads, 9 

creating,33 
destroying,33 
messages, 33 
using,33 

length, 14 
metrics, 14 
style, getting and setting, 32 
see also Text subsystem; Text views 

Text attribute arguments, 16-20 
character attributes, 16-17 
paragraph attributes, 17-18 
paragraph tabs, 18 

TEXT_BUFFER structure, 14, 15 

TEXT_CHANGE_ATTRS structure, 19-20 
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Text class 
hierarchies, 4 
see also cls Text 

TextCreateTextScrollWin function, 9, 30 

Text data object, 7-9 
altering, 15 
attributes, 7-9 
creating, 7, 13 
embedding objects, 20 
functions, 11-12 
getting and setting attributes, 16-20 
getting and setting text metric, 14 
messages, 12-13 
observer messages, 21 
organization of, 8 
reading characters in, 14 
scanning ranges of characters in, 

15-16 
text length and, 14 
using, 11-21 

T extDeleteMany function, 11 

Text editor, help text and, 180 

TEXT_EMBED_OB]ECT structure, 20 

TEXT_GET _ATTRS structure, 18-19 

Text index, 27-29 

TEXT_INDEX type variables, 8 

TextlnsertOne function, 12 

TEXT_SPAN_AFFECTED structure, 21 

TEXT_SPAN structure, 15-16 

Text subsystem 
atoms, 37-38 
classes, 7 
comparison with graphics subsystem, 5 
for creating object of clsTextView, 35 
developer's quickstart, 5 
features, 4-5 
interaction with Input subsystem, 

27-29 
obtaining text index, 27-29 
processing input Xlist/gesture, 29 

overview, 3-4 
paragraph attributes, 9 
sample code, 35-36 
text data object and, 7-9 
text insertion pads, 9 
text views, 9 
units of measurement, 10 
see also Text 

Text views, 9 
checking consistency of, 32 
creating, 9, 24-26 
embedding objects in, 26-27 
getting and setting text style and, 32 
getting current selection and, 30-31 
getting viewed object's DID, 26 
inserting in scroll window, 30 
interacting with Input subsystem, 

27-29 

messages, 23-24 
scrolling, 29 
using, 23-32 
xRegions, 29 

illustrated, 28 
yRegions, 28 

illustrated, 28 
see also Text 

theAddressBookMgr, 318 
address book manager protocol 

and,320 
address book protocol and, 319 
changing information and, 328 
getting more information and, 327 
observing,330 
option sheet protocol and, 330 
system address book and, 329-330 

theAuxNotebookMgr, 380, 421 
file system and, 422 

theBootVolume, 431 

theBusyManager, 193 
in busy clock delay and reference 

count, 194 
example, 193 
messages, 193 
using, 193-194 

theFileSystem,49 
observer, 89 

theHighSpeedPacketHandlers, 252, 273 

thelnstalledApps, 377, 388,406 

thelnstalledFonts, 388, 406 
function, 416 

thelnstalledHWX, 378 

thelnstalledHWXProtos, 388, 406 

thelnstalledPDicts, 406 

thelnstalledPreferences, 361-362 

thelnstalledPrefs, 406 

thelnstalledServices, 256, 388, 406 
function, 416 
in service deinstallation, 465 
in service installation, 442 

theParallelDevices, 251, 275 
in closing port, 277 
function, 276 
in opening port, 276 

thePrinterDevices, 257 

thePrintManager, 308 
output service, 308 

theQuickHelp, 181 
advanced topics, 187 
object, 182 

theSearchManager, 196 
creating mark and, 196 
replacing characters and, 198 
searching text and, 197 

theSelectedVolume, 431 
services in, 445 

theSelectionManager, 31, 155 
messages from clients to, 158-159 
messages passed, 161-162 
messages sent to selection owners, 

159-161 
observer notification and, 163 
ownership and, 155-156 
preserving selection and, 156 
promoting/demoting and, 160 
responsibilities, 155 
setting owner and, 159 

theSendableServices, 319, 331 

theSendManager, 308 
output service, 308 

theSerialDevices, 251, 257, 265 
data modem and, 279-280 
in requesting handle, 268 

theSystem, 429 

theSystemPreferences, 110,361 
at boot time, 362 
preference change notification 

and,368 

theSystemResFile, 346 

theTimer, 103, 104 
messages, 104 

theTransportHandlers, 298 

theUndoManager, 200 
aborting transaction and, 204 
adding items and, 203 
beginning transaction and, 202-203 
ending transaction and, 204 
messages, 202 
transaction history size and, 205 
transaction metrics and, 205 

theWorkingDir,61 
paths and stdio and, 66 
stdio operations and, 65 

Time 
current, 104 
formats, 110 
strings, 110 
system, 110 
see also Dateltime services 

Time and date preference, 366 

Time format preference, 367 

TIME.H,114 

Time Management application, 391-392 

Timer 
interface, 104-105 
routines, 103 

TOC browser, 148 
exporting and, 152 
importing and, 148 

TOPS SoftTalk (Sitka), 253, 295 

TP_NEW_ONLY structure, 298 

TP _RECVFROM structure, 300 

TP _SENDRECVTO structure, 300 



TP _SENDTO structure, 299 

Transaction, 199 
aborting, 204-205 
adding items to, 203-204 
beginning,202-203 
data, 201 
ending,204 
history, changing size of, 205 
metrics, getting, 205 
services, 296 

requesting, 300 
responding to, 301 

undoing, 206 

Transfer 
ASCII metrics, 175 
buffer 

fixed-length, 174 
structures, 167 
types, 173-174 
variable-length, 174-175 

client-defined, 170 
defined, 167 

functions and messages, 170-171 
one-shot, 167-168 

defined, 167 
performing, 173-174 
replying to, 176 

protocols, 167-170 
stream, 168-170 

defined, 167 
performing,176-178 

types, 166 
adding to list, 172-173 
establishing, 171-173 
listing, 172 
requesting, 172 
searching list, 173 

Transfer class, 165-178 
concepts, 165-167 
es~ablishing transfer type, 171-173 
functions, 124 

messages and, 170-171 
performing one-shot transfers 

and, 173-176 
performing stream transfers 

and, 176-178 
transfer protocols, 167-170 

Transport 
address, 296 

binding to, 301 
protocols, 253 
service types, 296 

Transport API, 295-304 
concepts, 295-297 
using clsTransport, 297-301 

for AppleTalk, 301-304 

Traverse 
call back routine, 82 
ordering of, 82 
quicksort routine, 82 

tsAlignEdge,29 

TV _EMBED_METRICS structure, 26 

TV_NEW structure, 9, 25 
inserting text view in scrolling 

window and, 30 
style flag, 30 

TV_RESOLVE structure, 27 

TV_SCROLL structure, 29 

TV_STYLE flags, 25-26 

Twips,10 

UID 
getting viewed object and, 26 
open service object class and, 441 

Undo 
command, 199 
history, 201 
items, 199,201 

deallocating buffer and, 201 

UNDO_ITEM structure, 203, 

Undo manager, 199-206 
concepts, 199-201 
deallocating buffer and, 201 
function, 124 
instance, 200 
messages, 202 

using,202-206 

UNDO_METRICS structure, 205 

UNISTD.H, 114 
Unrecognized character preference, 368 

User column, browser, 145-146 

User interface, displaying, 332 

Utility classes, 123 
features, 124 
see also specific classes 

Values 
attribute, 78 

getting length of, 79 
setting,79 
types of, 76 
zero, 77 

Versions, DLL file, 402 
operating system, 403 

Volume connectivity strategy, 244 

Volumes, 43, 49-52 
concepts, 49 
connecting and disconnecting, 50 
defined,49 
directory structure on, 53 
distribution, 390-398 
general structure, 384 
getting information about, 90-91 
list of, 49 
messages specific to, 91 
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metrics, 49-50 
information for, 90 

multiple, 398 
names, 51 

duplicate, 50 
local disk, 51 
memory-resident, 52 
remote, 51 
setting/changing, 91 

protection of, 67 
traversing, 82 
types, 50-52 

local disk, 51 
memory-resident, 52 
remote, 51-52 

uses of, 381 

Volume structure, 383 

WATCOM C run-time library. see 
C run-time library 

Well-known list resource IDs, 344 
defined,343 
index, 344 

Well-known ports, 296 

Well-known resource IDs, 343 
defined, 343 

Window 
address, 332 

creating,333 
filling,333-334 

Quick Help, 181 
example, 186 
opening, 188 

WknltemResIdO macro, 344 

WknListResIdO macro, 344 

WknObjResIdO macro, 345 

WknResIdO macro, 345 

Wrapper document, 310 

Writing 
address book, 328-330 
agents, own, 354 
browser state, 143 
data resource, 349-350 

resource agents and, 353 
files, 83 
object resource, 351 
objects and data, 44-45 
to parallel port, 278 
with serial port, 271 
services, 435-472 
streams, 134 

with timeout, 134-135 
see also Reading 

Writing Paper application, 31 

Writing style preference, 364 
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XferAddIdsO function, 171-172 
to add transfer type to list, 172 
parameters, 173 
prototype for, 172-173 

XFER_ASCICMETRICS structure, 31 
in transfer, 175 

XFE~BUF structure, 174-175 

XFER_CONNECT structure, 178 

XFER_FIXED_BUF structure, 174 

XFER.H, 173-174 

XferListSearchO function, 171 
parameters, 173 
prototype, 173 
in searching transfer type list, 173 

XferMatchO, 171 
to list transfer types, 172 
parameters to, 172 
prototype for, 172 

Xfer mechanism, 30-31 

XferStreamAccept, 177 

XferStreamConnectO function, 176 
arguments, 176 
function, 176-177 

XON/XOFF flow control, 265-266 
see also Flow control 

\ Your Company directory, 384 
organization, 389 
subdirectories, 390 

ZIP _GETZONES structure, 304 

Zone protocol, AppleTalk, 304 

Zooming allowed preference, 365 
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