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[bookmark: _zd1s9jy091o6]CHAPTER 1
[bookmark: _fjjx9rupedeg]Introduction
This manual is a reference document for Psion’s HWIM library. It provides a comprehensive guide to the library and documents the classes, methods, properties, inheritance hierarchies and other information essential for understanding and using the library. 
It assumes familiarity with the concepts of Object Oriented Programming.
The Object Oriented Programming Guide is a useful prerequisite as it provides the necessary background to Object Oriented Programming as implemented at Psion. It can, of course, be read in conjunction with the HWIM Reference manual.
The HWIM library is supplied as the hwim.dyl dynamic link library in the ROM of the Series 3 range of machines. It contains a rich set of classes that provide the application management environment and a sophisticated user interface for Series 3 applications.
Access to a subset of the functionality of the HWIM classes is supplied by the non-object oriented HWIF library, described in the Programming in Hwif manual. Note that the HWIM and HWIF libraries are mutually exclusive; an application may not use a mixture of the facilities of these two libraries.
The Series 3, Series 3a and Workabout machines contain slightly differing versions of the HWIM library. This is largely caused by the different screen size and the additional support for the use of grey pixels, but there have also been a number of enhancements. In addition to changes to the internal operation of some methods, the Series 3a version contains additional classes, and some classes that are present on the Series 3 support additional methods on the Series 3a.
The changes, however, are such that code written for the Series 3 will also run on the Series 3a and Workabout. Conversely, provided some care is taken not to use the enhanced features, code can be written for the Series 3a and Workabout that will also run on Series 3 machines.
The HWIM software that is supplied with this version of the SIBO ‘C’ Software Development Kit corresponds to the Workabout version. The content of this manual is also primarily written to describe the Series 3a and Workabout versions, but differences between the versions for the various machines are noted. In the vast majority of cases, apart from the enhancements, the differences - even where mentioned - are concerned with internal details of implementation and are not significant to application programmers. Note that, except where explicitly mentioned, all changes that are specified for the Series 3a will also apply to the Workabout.
Many of the HWIM classes contain features that are intended only to be used by system code. Any feature that is not explicitly documented as being usable by application programmers should be considered to be for system use and should not be accessed by application code.
[bookmark: _lurmhzcecej]Using HWIM classes
An application (or DYL) that either subclasses or creates an instance of an HWIM class must declare an external reference to the HWIM library (and the OLIB library) in its category file. If, for example, an application’s category file has the name myprog.cat, the content of this category file must start with the following lines:
IMAGE myprog
EXTERNAL olib
EXTERNAL hwim
This ensures that, amongst other things, the defined constants representing the external category numbers for the HWIM and OLIB categories (in this case, CAT_MYAPP_HWIM and CAT_MYAPP_OLIB, respectively) are available to application code.
In the source code of the MYPROG application, an instance of an HWIM class - say, of EDWIN - would be created with p_new (or f new) as follows:
pnew (CAT MYPROG HWIM, C EDWIN);
.Ifmyprog.cat defines a subclass of an HWIM class (say, the class StJBEDWIN) this would exist in the local category. An instance is created using the local category number CAT_MYPROG_MYPROG, as follows: 
p_new (CAT MYPROG MYPROG,CSUBEDWIN); 
Similar consideratons apply to instances created by means of f_newsend. 
[bookmark: _nl0rxwqkeuya]Notation
[bookmark: _2doycj97xspu]Names
Except in class diagrams, a class name is always given in upper case, for example NSERV. 
The method name in the title line of the description of each method is the defined symbol for the method number, without its leading o_. In the body of the text this name, in lower case letters, is used to refer to the method/function (or more simply, the method) whereas the upper case name refers to the corresponding message. Thus, an object’s destroy method is executed when the object receives a DESTROY message. Method function prototypes The description of each method contains a function prototype that specifies the nature of any return value and the parameters with which the method is called. The parameters exclude the object handle and the method number.
For example, a method for the class WSERV with the title line: 
and prototyped as: 
VOID ws_do_help(INT start_id); 
would be invoked by, for example: p_send3 (hand, OWSDOHEL?,4); where hand is the handle of an object of the class in question. 
This corresponds to a method function declared in C source code as: 
METHOD VOID wserv ws_do help(PR_WSERV *self,INT startid) 
[bookmark: _5iyljm8ws2en]The ✪ symbol
The enter and leave mechanism (which uses p_enter and p_leave) is commonly used to implement structured error recovery. See the Error Handling and Error Recovery chapter of the Object Oriented Programming Guide and the Error Handling chapter of the PUB Reference manual.
Some methods (the vast majority of destroy methods, for example) can never fail and will therefore never call p_leave. The title line of a number of the more significant methods of this type are marked with a leading ✪ symbol.
With the enter and leave mechanism, a call to p_leave should only occur within the protection of a p_enter harness. If p_leave is called outside a p_enter harness, the process will be panicked with panic number 47. The p_leave mechanism and its use in method functions is discussed briefly in the section on Structured Error Recovery later in this chapter.
[bookmark: _13q6t08el5yg]Class diagrams
To illustrate the inheritance and using relationships between classes, most chapters will contain at least one class diagram.
The notation is a subset of that used by Grady Booch and described in his book Object-oriented Analysis And Design with Applications (2nd edition) with two minor changes;
· classes which are referenced but not described, within a chapter (i.e. classes whose full description lies in other chapters ofthis manual or in a different manual), are underlined,
· the diagrams do not distinguish between ‘has’ (aggregation) and ‘using’ (client/supplier) relationships.
Also note that ultimate inheritance from the root class is assumed and is not shown.
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Structured Error Recovery As mentioned earlier, the enter and leave mechanism is commonly used to implement structured error recovery. 
Use of the p_leave mechanism 
In general, you should assume that all methods NOT marked with the symbol (as discussed in the section on Notation) are capable of calling p leave, even if this is not explicitly mentioned in the method description. In some cases, such as where a method calls, directly or indirectly, a deferred method (which is supplied by a subclasser) it is not possible to specify whether the method may result in p_leave being called. 
In the event of an error (such as out of system memory) occurring a method may: 
· call p_leave, passing the (negative) error number, 
· return the error number, 
· either call p leave or return an error number, depending on the nature of the error. 
Some methods call p_leave 0, which has the effect of returning from the p_enter harness (with the return value zero) without signalling an error. This is used, for example, to provide a normal exit from a deeply nested function call, without the need for a zero return value to be passed back through the chain of calls. Intermediate functions in the chain may then be declared as void.
Some method functions that may call p_leave are declared as VOID. One reason for this may be that the method forms part of a chain, as described in the preceding paragraph. If user code were to send such a message within a p_enter harness, the value returned from p_enter would be indeterminate if no error arose. The solution is to construct a shell function which sends the message and then returns zero, and call this shell within a p_enter harness. The call to p_enter will then return either zero (if the method calls p_leave 0) or it executes to completion) or a negative error number.
Panic numbers 
See the Error Handling and Error Recovery chapter ofthe Object Oriented Programming Guide and the Error Handling chapter of the PUB Reference manual for a discussion of panics and panic numbers. 
HWIM does not have its own unique panic numbers, but panics a client that attempts an illegal operation using PLIB, OLIB and Window Server panic numbers, defined in the respective SDK manuals. 
CC 
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[bookmark: _nclumqi9p53l]CHAPTER 2 
[bookmark: _gj5llvgjzew]THE HWIMMAN APPLICATION MANAGER 
APPMAN EWIMMAN 
clean stop contig system nrid command rcb err defext srcb spare; aliasinfo ipcs spare2 yield task 
amlnit amrcnamc aminit am_start am notify am_wait am stop amnotifycrr amrscname am add_task on cican up am_noti fyerr an_wait amonlyone am_clean_up am_load_resource am_f indimg am_f indimg amloadresbuf amchange_pri am_new_fl le_name 
am_yield am ensure ipcs 
wiriri is a subclass of the OLIB A?PMAN class and provides the functionality of the Series 3 HWIM application manager. The APPMAN class is documented in the OUR Reference manual. 
Every HWIM application must create and initialise an instance of (a subclass of) Hwiriru, which must remain in existence until the application terminates. There is no need to send a DESTROY message to an instance of HwIr4l.IAN since its resources will be released, along with all other application resources, on termination of the application. 
Subclassers may replace existing methods but, for future compatibility, should avoid adding new methods or property. 
As with the class, the ao_run method of an active object in the application manager’s active object queue may terminate prematurely without triggering the error handling mechanism by calling, for example, p_leave (RUN_ACTIVE USED). In addition, an ao_run method has the option of leaving with the call p_leave (RUN ACTIVE CLEANUP NONOTIFY). In this case the cleanup mechanism is triggered but no error notification is presented to the user. This is useful in the case of an error where, for some reason or other, the user is notified of the error before p_leave is called. 
A built-in application, or any application which supports only one user language, may not need to subclass Nwir.E.IAN. External multi-lingual applications will need at least to replace the am_rscname method to load the application resource file. 
Precursors Familiarity with the following topics will aid the understanding of this chapter: 
• the 0L13 APPMAN class 
• the ACTIVE class (this is also documented in the OUR Reference manual). 
• the structure of the Series 3 process command line, as described in the Series 3 Programming Guide 
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. the p_enter and p leave error handling services Class diagram 
Class definition 
REPLACE aminit REPLACE am_wait REPLACE amrscname REPLACE am_clean_up REPLACE am_notifyerr REPLACE am_findimg ADD am_new_filename ADD am_yield ADD am_ensure_ipcs 
CONSTANTS 
hwimman) 
Defined in sub-category file hwimman.cI (generated header file hwimman.g). 
CLASS hwimman appman Hwim application manager - schedules attached active objects 
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/ appman 
Oversee HWIM initialisation Check with window server everything is okay Name depends on language May need to clean wsen temporary resources Use wsAlertw not p_notifyerr Insist on the SSD being replaced Record a new filename Wait for all active objects to stop processing Ensure that ipc is initialised 
H COMMAND DEFAULT FILE ‘0’ H COMMAND OPEN FILE ‘0’ H COMMAND CREATE FILE ‘C’ H COMMAND EXIT ‘X’ H COMMAND TRANSLATE FILE ‘T’ H COMMAND RUN_FILE ‘R’ H COMMAND LAUNCH DYL ‘L’ MCOMMANDBYPASS FLGAPPMANFULLSCREEN Oxl000 Matches PRWSERVFULLSCREEN FLG APPMAN LINKING 0x2000 FLGAPPMANFROMHWIF 0x4000 Not used by HWIM applications FLGAPPMANOWNPRIO 0x8000 Matches PRWSERVOWNPRIO FLGAPPMANS3FS OxOlOO Compatibility mode using full screen FLGAPPMANWSERVMASK RUN ACTIVE (PRWSERVFROMHWIF I PR_WSERV_OWNPRIO CLEANUP NONOTIFY -l Same value as EGENFAIL I PRWSERVFULLSCREEN) TYPEStypedef struct 
PROPERTYUWORD flags; 
HANDLE wserv cat; UWORD wsen class; } INHWIMMAN; 
- C 
flags to supersend cat of wserv class of wsen 
UBYTE contig; TRUE if filename in same alloc block as command line UBYTE command; TEXT *defext; The default extension for the application TEXT *aliasinfo; PRAIDLE *yield; 
The command Series characters 3 wnh1in H class COMMAND does not LAUNCH support DYL the and am_ensure H_COMMAND_BYPASS, ipcs method. or the In FLG_APPMAN_FULLSCREEN addition, it does not defme the flag. The Workabout introduces the flag FLG_APPMAN_S3FS. C 
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Property 
liwimman. contig TRUE if the applications current file name is in the same allocated heap cell as the process command line. This is, if appropriate, set to TRUE by the am_mit method, but will be set FALSE by the first use of the am_flew_filename method. 
liwimman. command the command byte, if any, read from the process command line by the 
aminit method (which converts an N COMMAND DEFAULT FILE value to one of H_COMMAND_CREATE FILE OT H_COMMAND_OPEN FILE, depending on whether the specified file already exists) 
liwimman. defext a pointer to the application’s default file extension, if any, as supplied in the process command line. This item is initialised during the am_mit method 
liwimman. aliasinfo a pointer to the application’s alias information, if any, as supplied in the process command line. This item is initialised during the am_in it method 
liwimman.yield either NUIL or the handle of an instance of the OLIB AIDLE class. The instance is created automatically on first use of the am_yield method 
HWIMMAN methods 
AM Nil...... ................. J.ñitiallsé.: 
INT am init(INHWIMMAN *inittJBE *wse,.v); 
This method is documentedfor information only. It should not be replaced in any application-specflc subclass ofHwIMMAN. 
Initialise the application, creating an instance of (a subclass of) WSERV together with instances of other classes that may be specified by init->f lags. These flags may be a combination of the FLG_APPMAN_XXX flags listed above, together with the following FLG_APPMAN_XXX flags defmed for the OLIB A?PMAN class: 
FLG_APPMAN_CLEAN Create a cleanup list component 
FLG_APPMAN_SYSTEM Create a system configuration component 
FLU APPMAN RSCFILE Create a resource file component 
FLU APPMAN SRSCFILE Create a system resource file component 
FLG_APPMAN_IPCS Create an IPCS component 
FLG_APPMAN_ONLYONE Fail if the process already exists 
The differences, compared with the allowed flag combinations for the am_mit method of the OLIB APPMAN class are as follows: 
• An HWIM application must have access to the system resource file and so init->f lags should include FLG APPMAN SRSCFILE (and hence also FLG APPMAN CLEAN). 
• An HWIM application must be provided with an application resource file and so init->f lags should include FLG A?PMAN RSCFILE (and hence also FLU AP?MAN CLEAN). 
• An H\VIM application that wishes to create an instance of the SYSTEM class, in order to access the link paste (Bring) system services (described in the System Services chapter of the GLIB Reference manual) must set init->f lags to contain the flag FLG_APPMAN_LINKING rather than the flag FLG_AP?MAN_SYSTEM that is required by the APPMAN superclass. If the application wishes to use an instance of the OLIB IPCS class to implement the link paste server, init->f lags may contain the flag FLG_APPMAN_IPCS, as for APPMAN. Note that, on all machines except on the Series 3, an instance of ics will always be created (but at a later stage in the initialisation) so the presence or absence of the FLG_APPMAN_IPCS flag is less significant on this machine. 
• If set, the flag FLG_APPMAN_FULLSCREEN causes applications on the Series 3a and the Workabout to run in native, rather than Series 3 compatibility, mode. 
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• The additional flag FIG_APPM.N_s3FS may be set. On the Workabout, this causes a Series 3 application to run in compatibility mode, but using the full 240x 100 screen. To take advantage of this, the Series 3 application must be able to adjust the size of its display to the available screen size. 
• The additional flag, FIG_APPMANOWN?RIO may be included, to be written to WSERV property (where it is identified as PR WSERV OwNPRI0). See the chapter The WSERV Class for further details of this flag. 
The following operations are performed: 
• Writes its own handle to the magic static w_am. 
• For the Series 3a, loads the general data that can be accessed via the magic static DatGate. 
• Attempts to open a language-specific system resource file, expected to be in the ROM. If this succeeds, the FLG APPMAN_SRSCFIIE bit in init->f lags is cleared to prevent any attempt to open the default system resource file by the superclass am_mit method. 
• Supersends the AI.7_INIT message to the APPMAN superclass, passing the flag values in init->f lags. If the previous step failed to load a language-specific system resource file, this will include an attempt to open the file (as described in the APPMAN Application Manager Class chapter of the OLIB Reference manual). ( • If init->f lags contains the flag FLG_APPMAN_LINKING, creates and initialises an instance of the OLIB SYSTEM class for communication with the window server process, SYS$WSRV. 
• On the Series 3a anf Workabout, records the current value of the magic static w_ws for later use. This will only be non-zero in the case where the application is started, and hence owned, by another application (see the description of p_getowner in the Processes and Inter-process Messaging chapter of the PUB Reference manual). A non-zero value is expected to be the address of a status word in the owning application’s data segment. 
• Creates an instance of the class init->wserv class from category init->wserv cat and writes its handle to the magic static w_ws - it is assumed to be (a subclass of) the WSERV active object class. 
• The FIG APPMAN OWNPRIO and (for the Series 3a and Workabout) the FIG APPMAN FULISCREEN flag bits, if present, are extracted from init->f lags and written to the w_ws->wserv.f lags property field (where they are known as PR_WSERv_OWNPRIO and PR_WSERV_FULISCREEN respectively). 
• On the Workabout, if the flag FLG_APPMAN S3FS is present, sets the PR_XWSERV_S3FS flag in DatGate->gate.f lags. 
• The values of the magic statics DatProcessNamePtr, DatUsedPatliNamePtr and DatStatusNamePtr, together with the hwimman. contig, liwimman. defext, liwimman . command and liwimman . aliasinfo property fields, are set up as appropriate from the data in the process command line, pointed to by DatCommandPtr. 
See the example below and The Series 3 command line in the Communicating with the System Screen chapter of the Series 3 Programming Guide for a description of the components of the command line. Note that this processing of the command line is specifically designed to handle a command line of the form that is passed to an application that is started from the System Screen. The command line data passed to an application started in any other way may not be of this form. In such a case (for example, a custom application running on the Workabout) the application may need to provide its own code to process the command line data. 
On the Series 3a and the Workabout there is an option to process a reduced command line, signalled by the presence of a command byte with value H_COMMAND_BYPASS. In this case, the command byte is assumed to be immediately followed by the alias information (rather than the ususal public name of the application) and, of the items previously listed, only liwimman. command and hwimman.aliasinfo are initialised. The application is expected to perform its own interpretation or processing of any additional command line data, starting at the byte pointed to by liwimman . aliasinfo. 
• If the application is file-based (DatusedpathNameptr is not NULL) and the command byte in liwimman->command is H_COMMD_DEFAULT FILE, the flag PR_WSERV_CONNECT_AT_BACK iS oRed into 
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w_ws->wserv. flags and the value of hwimman-,comrnand is converted to either H_CO MND_OPEN_FILE or H_COMMAND_CREATE_FILE, depending on whether the file specified by DatUsedPathNamePtr exists or does not exist. 
• On the Series 3a and the Workabout, ifthe application is not file-based and the command byte is 
the flag PR_WSERV_OWNPRIO is oned into w_ws->wserv.f lags. 
• Sends w_ws an AO_INIT message, passing on the wserv parameter (which is a pointer to an IN_WSERV struct). 
• On the Series 3a and the Workabout, sends itself an AM_ENSURE_IPCS message to create an instance of ics if one does not already exist. 
• Also, on the Series 3a and the Workabout, creates and initialises an instance of the ATSSV automatic test system server class. 
• Enables the future display of a temporary status window by calling wsEnableTemp. 
• On the Series 3a and the Workabout, ifthe previously stored initial value of w_ws was not zero, it is assumed to be the address of a status word in the data segment of an owning process. A value of zero is written into that status word and the owning process is signalled by means of a call to piosignalbypid. This notifies the owner that the owned application has completed its initialisation and is now ready to receive inter-process messages. 
• If all the previous steps are completed without error, wirm sends itself an AN_SThRT message, to start the active object event scheduler. This will not return until the application terminates by sending Hwn.oi7 the corresponding A14_STOP message. On receipt of this message the application is terminated by means of a call to p_exit. If any of the previous steps result in an error, other than RUN ACTIVE_CLEA.NUP NONOTIFY, the error is reported by means of a call to p_notifyerr before the application is terminated by a call to p_exit. 
The method formally returns zero, but the return is never executed since the method always terminates with a call to p_exit. Furthermore, an HWIM application will typically terminate with a direct p_exit to) call, rather than sending wn.ir an II_STOP message (see, for example, the cor.mi corn_exit method in the Command Manager chapter). 
Although EPOC will not attempt to run the application unless there is sufficient memory for the application’s start-up heap (as specified by the .app file header - see Greater control over the imagefile created in the Building an Application chapter of the General Programming Manual) the initialisation could still fail. Possible reasons for failure include the heap space of the window server process or the file server process becoming exhausted, the application being passed the name of a file of the wrong type, or running out of memory while loading a large file. 
Command line example 
If the heap cell (pointed to by’ Datcornrnandptr) containing the command line for a file-based application has, for example, the following content: 
ROM: :WORD.APP<O><0x29>OProgram<O>.OPL OROPO<0>LOC: :M: \WRD\MYPROG.OPL<O> 
then, at the conclusion ofthe r’1_INIT method: 
liwimman.contig is TRUE liwimman . command is 0’ (H COMM2.N0 OPEN FILE) DatProcessNamePtr points to the string Program’ liwimman.defext points to the string “.opt’ (the original following space is overwritten by zero) liwimman . aliasinfo points to the string “OROPO DatusedPathnamePtr points to the string ‘ioc :M: \WRD\MYPROG.OPL” DatStatusNamePtr points to the string “MYPROG . OFL” 
For an application that is not file-based, and therefore has nothing following the application file name in its command line, all the items in the above list will be set to mmi. 
AM RCNAMF nnritn rniir fiIi nm 
VOID am rscnarne CTEXT *pname) 
Write, to the buffer pointed to by pname, (which must be at least P_FNAMESIZE bytes long) the default full file specification (see the Files chapter of the PUB Reference manual) of the application resource file. 
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The name is generated from the application’s start-up fill file specification, pointed to by the magic static DatCommand?tr. The name also depends on the current language, as determined by the value returned by a call to p_getlanguage. 
If the language is English (p_getlanguage returns a value of 1) the resource file is assumed to be built into the image file, so that the fill file specification of the resource file is identical to that ofthe image file. For all other languages the resource file is assumed to be located in the same directory and have the same name as the application image file, but with a language-dependent file name extension. The extension is assumed to be .—nn, where the characters nn represent the language number, as two decimal digits. Thus, a German language resource file would have a .—03 extension. 
This method is designed for use by built-in applications, whose resource files are in the ROM: device (which does not support subdirectories) and whose default language is English. A multi-lingual application that is run from an SSD should subclass this method. 
The following example, for a rwi subclass of wwir.iru, implements the scheme described in the Resource files chapter of the Additional System Information manual. In this scheme the resource file for the default language is built into the image file. Resource files for other languages are located in a subdirectory of the directory containing the application image file. The subdirectory has the same name as the application and the resource file name is derived from the application name, with the fmal two characters containing the language number. 
METHOD VOID myhwmanam rscname(PRMYHWM1.N *self, TEXT *pname) 
TEXT *p; PFPARSE crk; F INFO f; TEXT buf [101 
pfparse (DatCommandPtr,NtThL,pname, &crk); p=pname+crk. system÷crk . device+crk .path; * (p licpy ( &]uf [ 0] , p, crk . name) ) =0; *r= P \\P p=pscpyfp, &buf [01); *r= \\ if (crk.name>6) erk . name=E; p=p_bcpy (p , &buf [01, crk . name) patos (p, “02d.rsc”,pget1anguageO) if (pfinfo (pname, &f) <0) 
pSCpy fpname , DatCommandPtr); 
The default resource file, built into the image file, is used if a particular language is not supported by a corresponding resource file. 
Of course, in a specific application - where the resource file name is known - less gereral code can be used for this method. 
AM_WAIT Wait for an event 
VOID am wait (VOID); 
Send an AO QUEUE message, to ensure that window server events will be processed (a queued read may have been cancelled) and then call p_iowait. 
AM_CLEAN_UP Glean up resources and report an error 
VOID am clean up(INT err,UBYTE *htask); 
Call wc;eanup to free any window server temporary resources, supersend the N_CLEnN_UP message to provide the standard error recovery and reporting, then set appman. err to zero. 
C 
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VOID am new filename (TEXT *neame); 
Record the new file name pointed to by newname. The buffer pointed to by newname must remain in existence until the name is changed again. 
If the current file name is specified to be in the process command line (liwimman. contig is TRUE) then the allocated heap cell containing the command line is truncated to remove the name, and liwimnan. contig is set to FALSE. 
The magic statics DatUsedPathNamePtr and DatStatusNamePtr are set up to point to the appropriate positions in the text string. 
VOID amnotifyerr(INT err,INT resid); 
Notify an error for error number err, with text as specified by the resource id resid providing additional information about the context ofthe error. This text may be up to 80 bytes in length (50 bytes for the Series 3). If no additional text is required, resid may be zero. 
This method is guaranteed to succeed in displaying an error message. 
Cancels any busy indicator by calling wcancelnusyMsg and writes zero to the WSERV active object’s wserv. filter property. On the Series 3a the value of wserv. filmethod is also set to zero but, provided the original value of wserv. filmethod was negative (ie it is a permanent’ filter - see the WSERV Class chapter) both values are restored after notification of the error. On the Series 3, any application that needs to restore wserv. filter to its original state on conclusion of the error report may need to subclass the am_notify method. 
If err has the value RUN_ACTIVE_CLEANUP_NONOTIFY the method returns, without displaying any error notification. On the Series 3 the value of wserv. filter will have been cleared, but on the Series 3a and the Workabout, both wserv. filter and wserv. filmethod are preserved. 
Unlike in the superclass am_notifyerr method, the p_notify service is not used. The method calls the hErroroialog utility function, to attempt to display the error in an error dialog. If this fails due to lack of memory, the error is displayed as an alert, by sending w_ws a ws_ALERT message. This alert cannot fail, but may not display any context information specified by resid if the attempt to load this resource fails. 
Using one of these two forms of error display means that the error notification is application modal; only that application is suspended and the user may task switch to another application. The superclass method is system modal, preventing interaction with any application until the user has responded to the error report. 
: 
VOID amyield(VOID); 
Use an idle active object to suspend the current action until all active objects with priority greater than PRIORITY_ACTIVE_COMPUTE have had the opportunity to service their outstanding events. 
Automatically creates an instance of the OLIB AIDLE class, if it does not already exist, storing its handle in liwimman.yield. Sends this object an AC_QUEUE message and then sends itself an AN_START message, which will not return until the idle object has had an opportunity to run. 
O AMfINDIMG Find application image file 
INT am_f indimg(VOID); 
Refuse to continue until the image file has been located. 
Ifthe image file can not be found, it is assumed that this is because the SSD containing it has been removed. The application is suspended by sending a wS_ALERT message to WSERV, displaying an alert requesting that the SSD be replaced. 
It is worth noting that, in consequence, the am_load res_buf method can never fail in an HWIM application. 
2-7 
HWIM REFERENCE 
VOID am ensure ipcs (VOID); 
This method is not available on Series 3 computers. 
If it does not already exist, create the application’s instance of the I?CS class. The handle ofthe instance is written to appman. ipcs. 
This method is called from the am_mit method, following the sending of the AO_INIT message to the applications instance of (a subclass of) the WSERV class. 
An application is free to call this method at an earlier stage - for example, from the WSERV ws_dyn_init method. 
CC 
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ACTIVE WSERV 
q ws help index id priority corn help isactive dial lock pci bar subdial stat cli sc[lO] 
info locmask oldinfo fileliat filter anim filmethod printer flags 
destroy aoinit waedit_pdevserup aoinit ao_cancel ws edit_print context aocanccl aoqueue ws ens_print context aoabrun aorun Wa add filelist aoqucun ws_do_dial wa_rernove_filelist no run ws add dial wsanimtick 
wa_remove dial wsswitch_filea Wa sense accel wa_alert wa_change cliwin wsunknown wa_cancel wa_foreground wa_wrap_para wa_background Wa error dialog wa_dyn_init ws_query dialog wa_process_key C wa_do_help wa_date_changed 
wa_do_submenu walaunchdyl wssetmenubar wsdefinefnbar wa_re set_menubar wa_hook_today_changed ws_loadclilistres wsgetallocinfo wa_append_country wa_get_print_context wa_free_dial wa_self_check wa_smart_dial wa_hide_app wadialenv wa_attach_app wa_lock wa_f ile_info_print ws format dialog ws run memo wsevaluate ws do remote dial wsevalenv wa_user_abandoned wa_s ens e_pdev_t ext 
An instance of the WSERV active object class is the application’s event source for events (keypresses, redraws and so on) generated by the window server process. Every HWIM application must create a WSERV object at an early stage in its initialisation and this instance should remain in existence until the application terminates. 
The handle of the WSERV object is stored in the w_wa magic static and can be accessed by the associated application. 
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services In addition and to utilities, its main including, role as the for source example, of window methods server to: 
events, WSERV supplies a number of general • start up an application-specific dialog 
• run a variety of system-supplied dialogs 
• evaluate a numeric expression 
• word wrap a paragraph of text 
perform An application all application-specific is expected to subclass initialisation. WSERV, at least to supply a ws_dyn_init method which should adding Subclassers new methods may, where or property. appropriate, replace existing methods but, for future compatibility, should avoid Precursors 
Familiarity with the following topics will aid the understanding of this chapter: 
. the p_enter and p_leave error handling services 
• the OLIB ACTIVE active object class. Class diagram 
ve / wserv’; 
,‘ shutter 
C 
Class definition Defmed in sub-category file hwimman.cl (generated header file hwimman.g). 
CLASS wserv active The window server active object 
REPLACE aoinit REPLACE ao_cance 1 =pdummy CREPLACE aoqueue 
Queue a message from the server REPLACE ac_run 
Process a message from the server ADD ws do dial 
Start a dialog going ADD ws add dial 
Add a dialog to the list ADD ws remove dial 
Remove a dialog from the list ADD wssenseaccel ADD ws_changecliwin 
Lockup an accelerator for a pull down menu Log in a new client window ADD wscancel 
Cancel pending window server read ADD wswrap_para 
Wrapping service ADD ws error dialog 
error dialog ADD ws query dialog 
query dialog ADD ws_do help 
Help system ADD us do submenu 
Run a submenu ADD wssetmenubar 
Set an alternative menu bar ADD wsresetmenubar 
Reset the menu bar ADD wsloadchuistres ADD ws append country ADD ws free dial ADD ws smart dial ADD wsdialenv ADD wslock 
Get text of a chlist item direct from resource file country selector dialog, for mark up purposes Invoke the free-form dialling dialog smart dial of a number with reference to home Set or get dial setup environment variable Increment or decrement the lock count 
C 
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ADD ws format dialog Launch set format dialog for evaluator or caic ADD wsevaluate Evaluate an expression ADD ws_eval_env Set or get evaluator environment variable ADD ws_sense_pdev_text Sense text describing current printer device ADD ws_edit_pdev_setup Invoke printer device setup dialog ADD ws edit_print context Invoke print setup dialog ADD ws ens_print context Check context data has been initialised ADD wsaddfilelist Add a filelist to the list ADD wsremovefilelist Remove a filelist from the list ADD wsanimtick Animator has ticked over ADD ws switch files Switch files instruction received ADD wa_alert Subclassable interface to wsAlert ADD wsunknownwm=pdummy Unknown message received from server ADD Wa foreground=p dummy Process WMFOREGROUND ADD ws_background=p_dummy Process WMBACXGROtDD ADD ws_dyn_init=p_durnmy Applications usually supply this ADD wa_process_key Process WM_KEY ADD wa_date_changed Process WMDATE_CI3ANGED ADD wslaunchdyl Launch DYL in response to wGetCommandC 1) ADD ws_define_fnbar Utility layer over wsSetList ADD ws_hook today_changed Request or cancel today changed notification ADD ws_get_alloc_info pallcnt facility ADD ws_get_print_context Fetch printer context from other process ADD ws_selfcheck=p_false For access by IPC testing or otherwise ADD wa_hide_app Hide or show application ADD ws_attach app Appear to attach to other application ADD wa_file_info_print Present standard file infoprint ADD wa_run_memo Run memo editor ADD ws_do_rernote_dial Run dialog in attached process ADD ws_user_abandoned Exit application with alert 
TYPEStypedef struct 
HAIDLE corn_cat; command manager category UWORD con_class; command manager class 
INWSERV; 
typedef struct 
!JBYTE menu; Which menu was pulled down UBYTE mnitem; Which item was selected in the menu UWORD menubarid; Resource ID of menu bar UBYTE first_corn; Method number of first command UBYTE count; Number of accelerators UBTE accel ti]; Accelerator keys 
WSERV INFO; Comes from a resource file 
typedef struct 
UWORD id; dialog resource ID VOID *rbuf; NULL or address of dialog result buffer PRDLGBOX **pdlg; NULL or location to receive handle of dialog } DL_DATA; 
typedef struct 
TEXT *dupnp; Stores DatUsedPathNamePtr TEXT hidden [61; For SYS$X 
WS HIDE APP DATA; 
typedef struct 
UWORD margin; Width in pixels to fill with text UWORD fmargin; Width of margin for first line WORD font; Font used UWORD style; Style used WORD nlines; Max no lines to add to table UBYTE *ptable; Table to write line lengths to 
WRAP DATA 
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struct c UWORD ncells; UWORD nbytes; ) WSALLOC INFO; 
typedef struct 
VOID *next; VOID *object; UWORD message; 
W5 TODAY HOOK; 
typedef struct 
UWORD len; VOID *p; 
MEMO DATA PART 
typedef struct 
MEMO_DATA_PART body; MEMO DATA PART styles; MEMO DATA PART title; 
MEMO DATA 
typedef stnct 
VOID *oer; UWORD method; 
MEMO CALLBACK 
CONSTANTS 
PR_WSERV CONNECT AT_BACK W CONNECT AT BACK (ie 0x01) PR WSERV FOREGROUND 0x02 PR WSERV CLIWIN KEY 0x0 4 PR_WSERV CANCELLING OxO B PRWSERVBAS IC_MELP 0x10 PRWSERVFREEFORMDIALLING 0x2 0 PR_WSERV INSERT MODE 0x40 PR WSERV INSERT PENDING OxB0 PR WSERV OWN DEFAULT FONT 0xl0 0 PR WSERV RECEIVED KEY 0x2 00 PR_WSERV_MIDDEN 0x400 PR WSERV METRIC OxBOO PRWSERVFULLSCREEN OxlOO 0 PR WSERV CANCELLING DIALOG 0x2000 PRWSERVFROMHWIF 0x4 000 PRWSERVOWNPRIO OxB 000 PR WSERV HELP INDEX OxOl (Bit re-used) WSERV_DTOB_HEX 3 continue from P_DTOB type DEGREES_MODE 0x80 DTOB_MAX_WIDTH 20 -x.xx.. .x (13 dec places) e-99 WSEVALENVSET 0 WSEVALENVGET 1 WSDIALEtWSET 0 WSDIALENVGET 1 P0EV TEXT MAX LEN 14 WSLOCCHGLOW OxO 100 WSLOCCHGHIGH 0x4 000 WS EM STYLES OxOl WS EM PRINT CONTEXT OxO2 WS EM REUSE BODY BUFFER OxO 4 WS EM REUSE STYLES BUFFER OxO B WS EM CALLBACK 0x40 MEMO NO CHANGE 0 MEMO NULL LENGTH 1 MEMO STANDARD CHANGE 2 
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PROPERTY 
WSEVENTX ws; tc take WSERV event PRCOMMAN com; command manager PRDLGCHAIN *djal; handle of current dialog, or NULL PRMENDBAR bar; menu bar (if present) PR_WIN *cli; client window (if present) WSERV INFO *info; menu bar ID, command manager cat and class etc WSERV INFO *oldinfo store info when in submenu mode PR_WIN *filter; send all keys here if non-NULL tNT filmethod; possible filter message (if not MN KEY) IMORD flags; foreground state, etc UWORD help_index_id; resource ID of application help index UWORD help; count of help screens UBYTE lock; count of how many times locked UBYTE subdial; index of subdialog to launch, less one TEXT sc [10]; array of special characters UWORD locmaak; mask for locchg PR_ROOT *fileliat; topmost filelist PR_ROOT *anim; animator PR_ROOT *printer; print manager 
The following methods, structures and defmed constants are not available on the Series 3. 
Methods: 
wa_process key ws_date_changed wslaunchdyl wsdefinefnbar ws_hook_today_changed ws_get_alloc_info wa_get_print_context wa_self_check wa_hide_app wa_attach_app wafileinfo_print wa_run_memo wa_do_remote_dial wauaerabandoned 
Structures: 
WS HIDE APP DATA ( - WE ALLOC INFO 
WS TODAY HOOK MEMO DATA PART MEMO_DATA MEMO CALLBACK 
Constants: 
WE EM STYLES WE EM PRINT CONTEXT WS EM REUSE BODY BUFFER WE EM REUSE STYLES BUFFER WE EM CALLBACK MEMO NO CHANGE MEMO NULL LENGTM MEMO STANDARD CHANGE 
The constants PR_WSERV_HIDDEN and PR_WSERV_FULLSCREEN have replaced the Series 3 constants PR_WSERV_SHTYTTER and PR_WSERV_MACRO_DIALOG respectively. Neither of these two Series 3 constants were used in any Series 3 application code. 
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Property 
WSERV property is accessible via the w_ws magic static. Although this means that the property may be accessed from any point in the application code, the property should, except where write access is specifically allowed, be considered as read-only. 
This, together with the immediately preceding active .stat superclass property, effectively forms a WSEV struct, in which is stored the data relating to a window server event. The ws_EvENT_x and ws_Ev structs are defmed in wlib.h as: 
typedef struct 
t]WORD handle; /* Destination handle */ UWORD time; WE EVENT UNION U; } WSEVENTX; 
typedef struct 
WORD type;/* EFILEPENDING, err or (+ve) event */ UWORD handle; UWORD time; WSEVENTtJNION p; } WSEV; 
Note that the WS_EV struct and the WS EVENT struct (also defined in wlib.h) are alternative descriptions ofthe same physical structure. The WE_EVENT_UNION struct is a union of the structures used to store the details of each of the possible window server events (keypress, redraw, etc) and is also defmed in whb.h. 
wserv. corn The handle of the application’s command manager, assumed to be an instance of (a subclass of) comi, set by system initialisation code, in the wservaoinit method. 
wserv.dial NULL if the application is not currently displaying a dialog, otherwise the handle of the application’s current (foremost) dialog (but see the 
ws_add_dial method). 
wserv.bar NULL if the application is not displaying a menu bar, otherwise the handle of the application’s menu bar, set by system code in the ws_process key and ws do submenu methods. 
wserv.cli The handle of the application’s client window, set by application-specific initialisation code (in ws_dyn_init) and modified either directly by application code or by the ws_change_cliwin method. 
info A pointer to a WSERV_INFO stnict, containing the the current menu bar and accelerator data. This data is initially loaded from the application resource file during WSERV initialisation of an HWIM application. The elements info-,nenu and wserv. info->n’nitem respectively indicate which menu was last pulled down and which item was selected in that menu (if both are zero this indicates the first item in the first menu). An application may read (and, if necessary, write to) either or both of these elements. 
oldinfo A pointer to the main menu bar and accelerator data while an alternate menu or submenu is in use. 
wserv. filter If not irimi, indicates that keyboard input isfiltered, by being diverted away from its normal destination. The value of wserv.filter may be either -Ito discard all incoming keypresses, or the handle of a window to which all keypresses are diverted. An application may write this property. 
C 
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wserv. filnethod If not zero, the method number of the message to be sent to the object specified by wserv. filter on receipt of a keypress. Otherwise a WE_KEY message is sent. On the Series 3a, if the method number is stored in filmethod as a negative value, the filter is said to be permanent. A permanent filter allows keyboard access to the applications Help and is preserved across error notification by the application manager’s am_notifyerr method. Note that the concept of a permanent filter does not exist on the Series 3. An application may write this property. 
wserv. flags A collection of state flags, described below. 
wserv. help_index_id Either zero or the resource ID of the application’s Help index. An application may write this property. 
wserv.help A count of the number of levels of help currently being displayed, incremented and decremented by system code, in the ws_do_help method and the destroy method of the HELPDLG class. 
wserv. lock Zero if the application is not locked. Otherwise a count of the current number of times the application is locked. The count is incremented and decremented by the ws_lock method. 
wserv. subdial Set and cleared by system code and used to identify a subdialog to be launched by the current dialog. Application code should not modify this item. 
wserv. Sc A buffer containing special characters, loaded from the system resource fiLe during WSERV initialisation of an HWIM application. 
wserv. locmask A bitmask used to ensure that successive items in the wserv. filelist list have distinct bits set, in the range WS_LOCCHG_LOW to wS_LOCCHG_HIGH inclusive, for use with calls to plocclig. 
wserv. filelist Either Nuii or the handle of the first item in a list of FILELIST instances. 
wserv. anim Either NUiL or the handle of an instance of the OLIB ANIMATOR class, used when wserv. filelist is not NULL to send WSERV a ws_ANIM_TICK message every three seconds. 
wserv.printer The handle of the application’s print manager, assumed to be an instance of (a subclass of) the FORM PRINTER class, set by the 
ws ens_print context method. 
State flags 
The state flags, stored in wserv. flags, may be any combination of the PR_WSERV_XXX flags specified in the class definition (with the exception of PR WSERV CONNECT AT 5ACK). 
The flags may be divided into several groups. The first group consists of those WSERV flags that may be written into wserv. flags by the iwirui am_mit method, before it calls the WSERV ao_init method. 
PR_WSERV_OWNPRIO TRUE if the application is to connect to the window server with the priority specified in the header of its .app file. Otherwise the process priority is determined by the window server’s client process priority management mechanism. This flag may be set explicitly (as 
FLG_APPMAN_owNFRIo) in the flags passed to the application’s instance of HWIMMAN from the start-up code in main C). 
PR_WSERV_FULLSCREEN On the Series 3a, FALSE if the application is running in compatibility mode. Only applications writtrn expressly for the Series 3a set this flag to TRUE. This flag may be set explicitly (as 
FLG_APPMAN_FtJLLscREEN) in the flags passed to the application’s instance ofrwiri from the start-up code in main C). 
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?R_WSERV_CONNECT AT BACK TRUE if the application is to connect to the window server as a background process. This flag is exceptional in that it is used during initialisation, but is not stored permanently in wserv. flags - its value is reused for PR WSERV HELP INDEX. The iwiu. aminit method includes this flag automatically if the command line includes the command byte H_COMMAND_DEFAULT FILE. It can not be set explicitly in the flags passed to the application’s instance of Iwir1iiA1 from the start-up code in main t). An application that expressly wishes to make a background connection to the window server should replace the WSERV ac_mit method to OR PR_WSERV CONNECT AT BACK into wserv. flags and then supersend the AO_INIT message. 
The next group consists of those flags used to record semi-permanent state information. These are read and written by system code, but may also be read by application code: 
PR_WSERV_FOREGROUND TRUE if the application is the foreground process. 
PR_WSERV METRIC TRUE if metric units are selected. 
FR_WSERV_RECEIVED_KEY TRUE if the application has received a key since coming to foreground. 
PR_WSERV HIDDEN On the Series 3a, this flag indicates whether the application is hidden, being set or cleared by the ws_hide_app method. On the Series 3 it is used internally, under the name PR_WSERV_SHUTTER, in code that controls the locking of an application against Shutdown or Switchfiles messages from the System Screen. 
The next group contains flags that are generally of no interest to application code. Most of them indicate states that are more transient than those of the previous group. 
PR_WSERV_HELP_INDEX TRUE if a help index dialog is present. 
PR_WSERV_BASIC_HELP Used during the display of Help to indicate that a ‘Help on help’ dialog is present. 
PR_WSERV_FREEFORM_DIALLING TRUE if the free-form dialling dialog is present. 
PR_WSERV_CANCELLING Used internally by the mechanism that cancels a read request on the window server process. C PR_WSERV_CANCELLING_DIALOG Used internally by the dialog cancel mechanism. 
FR_WSERV_FROM_HWIF Must always be FALSE for an HWIM application. 
The fmal group contains flags that are primarily intended for use by an application. Although system code may set or clear them as a service to an application, the application may also write these flags. 
PR_WSERV_OWN_DEFAULTFON’T an application, such as Word, that supplies its own specification of printer fonts, rather than using a single default printer font, should set this flag. It is read by the PRNMODEL dialog and, if set, disables the selection of a default font for printed output 
PRWSERV CLIWIN KEY cleared by the ao_run method when a keypress is sent to a destination other the client window. Used by the Word application to abort the two-character sequence that enters a style or emphasis shortcode 
C 
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PR_WSERV_INSERT_PENDING together shortcode Psion-Delete greater, insertion cleared when or with into, sequence (but or a PR_wsERv_INSERT_MODE, an keypress only Shift-Psion-Delete. emphasis and when then event using region typing arrives EDwIN) by Used characters entering with to when control by a the keycode the a two-character Word the keypress creation of application, OxlOO is either of, or and PR WSERV INSERT MODE greater, cleared when or (but a keypress only when event using arrives EDwIN) with when Psion-Delete or Shift-Psion-Delete. See PR a keycode ofOxlOO or the keypress is either WSERV INSERT PENDING 
WSERV methods 
AppHcation nftiaI.isatiQn 
VOID us dyninit (VOID); 
method. The application’s The supplied WSERV method receives does a WS_DYN_INIT nothing. message at the end of the processing of the ac_mit An application-specific application is expected initialisation. to subclass WSERV to supply a replacement ws_dyri_init method that performs generally The application involve should at least create the creation and initialise and initialisation all objects that of a are client required window, to display whose the handle initial should view. be This written will to wserv.cli. 
An from alternative application the us is dyn more that mit convenient. has method, engine components or during the should initialisation create and of the initialise client window, these components depending either upon directly which A u_am- file-based >hwimman. application command should and the open file or name create pointed a file, to depending by DatusedPathNamePtr. on the data stored It may in also have to take note ofthe alias information in wam->liwimman.aliasinfc. 
AOINIT: ..:. •. 
. 
. . IiftIalith 
. . IiftIalith 
VOID ao init(INWSERV init); 
server, specfIc This method as subclass indicated is documentedfor ofwsEnv. in the earlier One information exception description to only. this ofthe rule It should PR_WSERV_CONNECT_AT_BACKflag. is to make not, in a general, background be replaced connection in any to the application window Initialise the WSERV active object. 
The following points indicate significant aspects of the initialisation code: 
• WSERV adds itself to the application manager’s active object queue with priority PRIORITY ACTIVE WSERV. 
• buffer system Special from resource characters the system file. (those resource with H_SC_XXX file. Every 1tdefineS HWIM in application symbots.h) must are loaded therefore into have the access to the • The method loads resource number 1 from the resource is expected to be a WSERV INFO resource WSERV_INFO struct that is declared therefore have a resource file. in the WSERV application’s resource struct (defmed in class defmition). Every file into wserv. info. This hwim.rh, and duplicating the C HWIM application must • the the combination wserv. any pR_wsERV_FULLSCREEN. window address combination flags of server, Of initially the W_CONNECT_PRIQRITY of WSERv_SPEC by PR_WSERV_OWNPRIO, contains calling The application wConnect, struct data written to and the allocates ?R_WSERV_CONNECT_AT_BACK. passing w_CONNECT_AT_BACK magic by the memory the static HWIMMPN address wserv_cbannel for am_mit ofthis a flags. WSERV_SPEC method struct The and (application call and (on struct and to the the wconnect thus Series and appropriate code may connects 3a) maycontain writes to 3-9 
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subsequently read the contents of the CONNECT_INFO struct accessed by wserv_channel->conn - see the description of wConnect in the General Window Server functions chapter ofthe Window Server Reference manual). The PR_WSERV_CONNECT_AT_BACK flag is removed from wserv. flags, for later reuse as the PR_WSERV_HELP_INDEX flag. 
• On the Series 3a, If wserv. flags contains PR_WSERV_FVLLSCREEN, the application is switched out of compatibility mode by means of a call to wCompatibulityMode. On the Workabout, full screen compatibility mode is set if DatGate->gate . flags contains PR_XwSERV_S3FS. 
• On the Series 3a the pseudo-constant data that is accessed via the DatGate magic static is set up (including DatGate- >gate . x and, additionally for the Workabout, DatGate- >gate . ax- see the chapter: The GATE Class). 
• An instance of a command manager, whose class and category are specified by the IN_WSERV struct pointed to by mit, is created and sent a COM_INIT message. All HWIM applications must therefore have a command manager, which will normally be a subclass of 
• If a call to p_getctd indicates that the machine is currently set to use metric units, PRWSERV_METRIC is oned into wsex-v.flags. 
• The fmal action of the ac_mit method is to send a wS_D_INIT message. The application must subclass WSERV to supply this method. 
AO QUEUE .:.. 
.. :Qjj a from theséièr 
INT ac queue (VOID); 
HWIM applications are not expected to replace or to make explicit use ofthis method. 
If there is already an outstanding read (note that the HWI!AN am_wait method always sends WSERV an AO_QUEUE message) flush the client-side buffer by calling wcheckpoint. If this were not done window server calls (for example, wlnvalidateRect) could, in some circumstances, remain buffered for an indefmite period of time. Regularly flushing such calls ensures thatany consequential W?.I_REDRAW event is received promptly and the screen’s appearance is kept up to date. 
Otherwise, queue a read to the window server process by calling wGetEvent and then setting active . isactive to TRUE. The call sets active, stat to E_FILE_PENDING. On completion of the read, the result will be written to active.stat and the immediately following wserv,ws (these two items of property effectively form a WS_EV struct, described earlier in this chapter). 
For historical reasons the method returns zero. 
.AcL cANcEL ...... 
. 
VOID ao cancel (VOID); 
HWIM applications are not expected to replace this method. 
Does nothing. The WSERV cancel functionality is performed by the ws_cancel method, described below. 
The reason for this is that an active object’s ac_cancel method is called from the object’s destroy method, but the WSERV cancel action is not appropriate when WSERV is being destroyed. 
To some extent this is no longer necessary since the current tendency is that an application never destroys its instance of WSERV, relying on operating system code to recover an application’s resources when the application terminates. 
WS_CANCL Cancel any pending window server read 
VOID ws cancel (VOID); 
HWJM applications are not expected to replace this method. 
Cancel any pending read queued on the window server process by calling wCancelGetEvent. Since the destruction of a window involves operations on both the client side and the server side of (,. application/window server interaction, it is possible that the window server could send an event, such as a redraw event, destined for a window that is in the process of being destroyed. To prevent this possibility, 
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the ws_cancel method is called at an early stage of any window destruction sequence called from within the run method of an active object (apart from WSERV itself). This is done automatically when required and it is not expected that an application will ever have to make explicit use ofthis method. 
Note that there is no need to explicitly requeue a request following a cancel since WSERV is sent an Ao_QtIEUE message by the am_wait method. 
AO_RUN Process a message from the server 
INT ac run(VOID); 
HWIM applications are not expected to replace this method. 
Handle an event that indicates the completion of a window server read - the application has received an inter-process message from the window server process. On entry to the method the event type is in active . stat and any further data relating to the event is in wserv. ws. In particular, if relevant, the handle ofthe destination window is in wserv.ws.liandle. 
The ac_run method always returns RUN_ACTIVE_USED. 
If the event is not one of those listed below, WSERV sends itself a ws_uinaowi_w message. Otherwise the various event types are handled as follows: WM_REDRAW 
Sends the destination window a UN_REDRAW message, passing the address of wserv. ws . u. rect, specifying the rectangle to be redrawn. 
WM_FOREGROUND 
If wserv. flags contains PR_WSERV_HIDDEN, indicating that the application has attached to another process (this mechanism is not available on the Series 3) that process - provided it has not terminated - is brought to the foreground by means of a call to wClientPosition. Otherwise, processing is as follows. 
Clears PR WSERV RECEIVED KEY and set FR_WSERV FOREGROUND in wserv. flags. If wserv. anim is not NULL, it is sent an AO_QUEUE message with a time interval of zero, to restart any animated message. WSERV then sends itself a wS_FOREGROtJND, TRUE message. WM_BACKGROUND 
Clears PR WSERV FOREGROUND in wserv. flags. If wserv. anim is not NULL, it is sent an AO_CAnCEL message to suspend any animated message. WSERV then sends itself a WS_BACKGROUND, FALSE message. WM_COMMAND Processes an Exit or a Switchfiles message from the System Screen. Does nothing ifthe magic static DatLocked is non-zero. 
If DatLocked is zero, calls the window server function wGetCommand. If the content of the first byte of the resulting command buffer is H CoMMJ.ND EXIT, the HWIM utility function hwservComsend is used to send the command manager a COM_EXIT message. Otherwise the command string is assumed to contain a file name and WSERV sends itself a WS_SWITCH_FILES message, passing the address of the (temporary) command buffer. 
WM_CANCELLED 
There is no action on receipt of this event. 
WM_KEY 
If DatGate->gate getkeys is not inii, it is the handle of an instance of ATSSV. This object is notified of the receipt of a keypress by being sent an sv KEY message (see the Series 3a Automatic Test System chapter of the Object Oriented Programming Guide, and the description of ATSSV in the Automatic Test System Classes chapter of the X4DD Reference manual). 
WSERV sends itself a Ws_?ROCESS_KEY message, passing the values of wserv. ws . u . key. keycode and wserv.ws .u.key.modifiers. 
Note that, on the Series 3, the ws_process key method does not exist. On the Series 3, processing equivalent to that described for the ws_process key method is performed by code that is called directly from the ao run method. 
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WM_DATE_CHANGED 
WSERV sends itself a WS_DATE_CHANGED message. 
This event will not occur on the Series 3. 
VOID ws_process keytINT keycode, INT modifiers); 
This method is not available on the Series 3. 
treated differences There On the are Series in the minor are same 3, noted equivalent differences way in the as described processing following between for the description. is w_y_ninoun. code performed executed Note by code that in the the that two Series is cases called 3 and, U_KEY_MODE directly where from significant, keycode the ao is run the broadly method. Unless PR_WSERV_CLIWIN_KEY otherwise stated, flag the in processing wserv.f lags. of all types of keypress terminates with the clearing ofthe keypress The significance method has to first been HWIM clears received key the U_CAPS_MODIFIER processing. since the last It time sets the flag the PR_WSERV_RECEIVED_KEY application in modifiers became since the the foreground caps in wserv. lock status flags process. is to of record no that a no W_CTRL_MODIFIER, recognition W_PSION_MODIFIER, There keypress is some of will further command be the recognised the manipulation W_SPECThL_KEY value accelerators. W_SPECIAL_KEY as an of accelerator If the flag keycode keycode is removed iS oRed if iS the and W_KEY_DIANOND into Control from modifiers keycode. keycode, key values is If and held regardless modifiers modifiers to down. 
aid the of contains the contains distinguishing value it contains; and If the keypress is not consumed by a keyboard oxff (cursor movement keys and others - for cleared a full in list wserv. of the flags, keys concerned) as a service the to the PR_WSERV_INSERT_MODE see Word the filter, Events application as described chapter (see and of the below, the PR_WSERV_INSERT_PENDING earlier Window and description if Server keycode Reference of is these greater flags). bits manual than are The described diagram, depends keypress on where below. both may the the be clockwise type dispatched ofthe order keypress to one of the of and a destinations number the presence of broadly destination or absence indicates objects, of the their as various illustrated priorities. destination The in the destination following objects, as ws_do_help 
_- window server 
process 
wn_key 
The menu bar is created when the Menu key is pressed 
com_statwin corn_acci_check corn_menu corn_mode_change 
The command manager also has a set of methods that correspond to menu items 
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Keyboard filters 
Keyboard input may befiltered, that is, diverted from its normal destination, by setting a non-zero value for wserv. filter. The filter behaviour may be further modified by the value of wserv. filmethod. If wserv. filter is equal to -I, regardless of the value of wserv. filmethod, the keypress is discarded and processing ofthe keypress terminates. 
Any other non-zero value of wserv. filter is assumed to be an object handle and a message is generally sent to that object. The only exception is that a permanent filter (wserv. filmethod is negative) does not filter the Help key, nor does it filter any key if Help is being displayed. (Note that this exception does not apply to the Series 3, which does not support the concept of a permanent filter.) 
If the absolute value of wserv. filmethod is not zero it is assumed to be the method function number of the message to send to wserv. filter, otherwise a wN_ICEY message is sent. In all cases the message contains the parameters keycode and modifiers. The message may return a value of wN_KEY_CHANGED to indicate that the keypress has been consumed and that no further processing is required. For any other return value, the keypress is further processed as described below, as if wserv. filter were NULL. 
If wserv. filter is NUii, or if the message sent to wserv. filter returns any value except wN_xEY_CHNGED, the action depends on the current state of the application and on the values of keycode and modifiers, as described in the following sections. Help 
If keycode is W_KEY_HELP, and Help is not currently being displayed, one of the following is done, depending on the value of modifiers: 
Help The resource ID of the help to be displayed is found by sending a 
WN_SENSE_HELp message. The message is sent to either the current dialog or the client window, depending on whether a dialog is present (wserv . dial is not Nuu) or absent. The resulting ID is sent as a parameter to a WS_DO_HELP message, to display the appropriate Help, and processing of the keypress then terminates. 
Control-Help Provided wserv. flags does not contain PR WSERV HELP INDEX, sends a 
WS_DO_HELP message to display the system Help index and then terminates processing of the keypress. Otherwise the behaviour is as for the Help key. 
Control-PS ION-Help Sends a WS_FREE_DIAL message to run the free format dialling dialog and (Control-Dial) then terminates processing of the keypress. 
other Continues with further processing. 
Dialogs 
If a dialog is present (wserv . dial is not NULL) a WN_KEY message is sent to the dialog, passing keycode and modifiers. The WN KEY message is not sent under two circumstances: 
• if modifiers contains the W_SPECIAL KEY flag, processing of the keypress simply terminates. 
• if the dialog’s win, flags contains DLGCHAIN WITH MENU, processing continues as described in the following section, to allow access to the dialog’s command menu. Any keypress that is not consumed by the command and command menu processing will be offered back to the dialog via aWN_KEY message. Note that this option is not available on the Series 3. 
If the return value from the MN_KEY message is non-zero, the dialog is sent a DESTROY message. If the return value is WN KEY_CANCELLED, the value that will be returned by the WS_DO_DIAL method that launched the dialog is set to zero. If, on return from the MN_KEY message, wserv. subdial is non-zero, the dialog is sent a DL_LAtJNCH_SUB message, passing the index of the dialog item that is launching the subdialog (one less than the value of wser-v. subdial) and wserv. subdial is cleared. Processing of the keypress then terminates. Commands and command menus The value of keycode is then tested for any value that initiates a command by one of the following three means: 
• A value ofw KEY DThNOND (W_KEY_MODE on the Series 3)is interpreted as a COM_MODE_CHANGE command. On machines other than the Series 3, the COM MODE CHANGE message is sent direct to the 
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command manager, passing the value of modifiers masked with W_SHIFT_MODIFIER. On the Series 3 the message is sent as described below, with a preceding COM_ACCL_CHECK message (which is expected always to return un in this case). 
• If the W SPECIAL KEY bit is set in keycode (indicating the Psion key was held down) this bit is masked out and keycode is tested against the list of accelerators held in wserv.info-,accel. A match determines the method function number ofthe command to be executed, otherwise processing of the keypress terminates. The match is forced to be independent of case on the Series 3 but is otherwise case-dependent. 
• If a menu bar is displayed, it is sent a UN_KEY message, passing keycode and modifiers. If this returns a zero value, processing ofthe keypress terminates. Otherwise, the return value specifies the method function number of the command to be executed. 
Before executing the command (with the exception of COM_MODE_CHNGE, as noted above) a COM_ACCL_CHECK message is sent to the command manager, passing the proposed method function number. Processing of the keypress terminates at this pont ifthe com_acci_check method returns FALSE. Otherwise, if a menu bar is displayed, it is sent a DESTROY message and the underlying window is sent a WN_EMPHASISE, TRUE message. This window is normally the client window but, except on the Series 3, it could be a dialog that allows the use of a command menu. 
The command is executed by sending the command manager the appropriate message, by means of the HWIM hWservComsend utility function (again, with the exception of coM_MoDE_cHGE). Processing of the keypress then terminates. 
If keycode has a value of W_KEY_MENU, one of the following is done, depending on the value of modifiers: 
Menu Create an instance of MENtIBAR, storing its handle in wserv.bar, load the menu bar resource with resource ID wserv. info->menubar id and send the menu bar a UN INIT message, followed by a WN_VISIBLE,w_INITVIS message. Finally, send the client window a UN_EMPHASISE, FALSE message and terminate processing ofthe keypress. 
Shift-Menu As for the Menu key. 
Control-Menu Send the command manager a COM_STATWIN message, by means of the HWIM hWservComSend utility function, and terminate processing of the keypress. 
other Terminate processing of the keypress. 
Client window C Any unconsumed combination of values of keycode and modifiers is sent to the client window in a UN_KEY message. On return from this message, processing of the keypress terminates, without clearing the PR_WSERV_CLIWIN bit in wserv. flags. Thus, this bit is only set if the keypress has been offered for processing to the client window. Any return value from the client window is ignored. 
If a dialog is in existence, any keypress not consumed by the command and command menu processing is offered to the dialog, as described earlier, rather than to the client window. 
O WS_CKANGE_CLIWIN Log a new client window 
PR_WIN *ws change cliwin(PR WIN *wli); 
Provided that the window with handle wli is not already the current client window, record this window as the new client window. 
The previous client window, which must still exist, is de-emphasised (it is sent a UN EMPHASISE, FALSE message). The new client window is emphasised (sent a WN_EMPHASISE,TRUE message) and is made the foreground window. Its handle is stored in wserv.cli. 
Returns the handle of the previous client window as a courtesy to the caller. 
The method does nothing but return the client window handle ifthe new window handLe is the same as the previous one. 
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INT ws senseaccel (UINT comid) 
HWIM applications are not expected to replace this method. 
Return the lower case accelerator character corresponding to the command manager method number comid. The return value is meaningless if the method number is outside the range for which accelerators are defined. 
This method is used by the display code for pull-down menus. 
INT ws do dial fH1EDLE cat, IN’T class, DL DATA *pdata); 
Load, initialise and run the dialog specified by category handle cat and class number class. All HWIM dialogs must be started, directly or indirectly, via this method. 
The method creates an instance of the class specified by cat and class, assumed to be (a subclass of) DLGBOX. It then loads the resource specified by pdata->id and uses it to create and initialise the dialog’s components. The DL_DATA struct is defined in the wsuv class definition section of hwimman.g as: 
typedef struct 
UWORD id; dialog resource ID VOID *rbuf; NDLL or pointer to dialog result buffer PRDLGBOX **pdlg; NULL or location to receive dialog handle 
DL DATA; 
On the Workabout, if the flags in the dialog’s resource contain DLGBOX_SMALL_FONT, this flag is cleared in the loaded resource and the dialog’s dlgbox. font property is set to DLGBOX_ROMAN8_FONT. 
The dialog is then sent a DL_INIT message, followed by DL_DYN_INIT and OL_SET_SIZE messages. The initialisation of the dialog is completed by a call to the HWIM utility function hlnitVis and this completion is noted by owing PR_WIN_INITIALISED into the dialog’s win, flags. If pdata- >pdlg is not NtuL, the dialog’s handle is written to *pdata..>pdlg. The dialog is then added to the wserv.dial list of dialogs by means of a WS_ADD_DIAL message. 
If the dialog’s dlgbox. flags does not contain DLGBOX_NO_WAIT, the application manager is sent an AN_START message. This will not return until the dialog has terminated. 
Users of this method should note the following significant points: 
• The dialog receives, in order, OL_INIT, OL_DYN_INIT, and OL_SET_SIZE messages before being made visible. 
• The creation and initialisation is protected from out of memory failure, by the use of OLIB CLEANUP mechanisms, until the dialog has been made visible. The application does not need to provide any explicit protection against failure unless application initialisation code allocates additional resources. 
• The dialog handle is not lodged in *pd >pdlg until the dialog has been made visible. 
The return value is zero if the dialog is cancelled by the cancel mechanism provided by system code (that is, without the intervention of application-specific code - see the Dialog Boxes chapter for further details). This value is only of significance for dialogs for which the DLGBOX_No_WAIT flag is not set. 
The method calls p_leave (which will trigger the automatic cleanup mechanism) on failure. 
VOID ws add dial (PRDLGCHAIN *hand); 
Add the object with handle hand (normally a dialog but, more accurately, an instance of any subclass of DIGcHAIN) to the front of the list whose first element is pointed to by wserv.dial. 
If a menu bar is visible send it a DESTROY message, otherwise send a WN_EMPHASISE, FALSE message to the currently emphasised window, which will be either the first item in the wsexv. dial list or, if this list is3 - 15 
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empty, the client window. Then add hand to the front ofthe list (wserv.dial now contains the handle C hand) and send this object a WN_EMPHASISE, TRUE message. 
Note that system-supplied subclasses of DLGCHAIN include help screens, DLGBOX and all system dialog classes. 
0 WS_REMOVE_DIAL Remove a dialog from the dialog list 
VOID ws remove dial (PR DLGCHAIN *hand); 
Remove the dialog with handle hand (not necessarily the first in the list) from the list of dialogs whose first element is pointed to by wserv.dial. If, after its removal, there are no dialogs in the list, wserv.dial will now be NtThL. Then send a WN_EMPHASISE, TRUE message to either the first dialog in the list or, if there are no such dialogs, the client window. 
WS_WRAP_PARA Paragraph word wrap 
INT ws wrap_para(TEXT *buf, INT len, WRAP DATA *pd); 
Word wrap the first len characters in the buffer pointed to by buf, writing the number of characters in each line to successive bytes of the table pointed to by pd->ptable (assumed to be pd->nlines bytes long). ( The WRAP DATA struct is defmed in the WSERV class defmition as: 
typedef struct 
UWORD margin; width (pixels) to fill with text UWORD fmargin; width (pixels) of first line WORD font; font used UWORD style; style used WORD nlines; max no lines to add to table UBYTE *ptable; table of bytes to receive line lengths 
WRAP DATA; 
Returns either the number of lines into which the text has been wrapped, or zero if there is not enough space in the line length table. 
WS_DO_HELP Run help system 
VOID ws do help(INT start_id); 
Create, initialise and make visible a help dialog displaying the help information contained in the resource with ID startid. ( rHeip: Systen 
-File selection -About Help -Index 
Create an instance of the HELPDLG class and intialise by sending it a WN_INIT message with an argument of start_id. Make the dialog visible and add to the dialog list by sending a WS_ADD_DIAL message to self passing as argument the handle of the HELPDLG instance. Increment wserv. help and OR PR_WIN_INITIALISED into the win, flags property of the HELPDLG instance: this indicates that the HELPDLG destroy method should decrement wserv.help. 
WSJOAD_CHLIST_RES Get choice list resource text 
TEXT load clilist res(INT rid, INT nsel, TEXT *buf); 
Copy, into the buffer pointed to by buf, the zero terminated string that forms choice list item number nsel (0 selects the first item) in the choice list resource with ID rid. This method is somewhat analogous to the more general application manager am_load_res_buf method. 
It is the user’s responsibility to ensure that rid refers to a choice list resource and that the buffer is sufficiently long to contain the specified string. 
The method returns a pointer to the trailing zero that follows the loaded resource. 
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VOID Wa free dial (VOID); 
Create, initialise and make visible the free-form dialling dialog: 
f Free—forr dialling I ------ Cleat Redial L Dell) tTabfl 
provided it is not already present and the application is not currently displaying a Help dialog. 
VOID ws switch files (UBYTE *buf) 
Create an instance of the SHUTTER active object class and send it an AO_INIT message, passing buf, which is assumed to point to a buffer containing a command byte followed by a string specifying the new file name. 
This method is called as a result of the receipt of a Switchfiles message from the System Screen. If necessary, the SHUTTER active object delays the processing of the message (this processing includes sending the command manager a COM_SWITCH_FILES message) until the application is in a suitable state to proceed. 
See the description of the SHUTTER class, later in this chapter, for a fuller explanation of Switchfiles processing. 
INT ws lock(INT lock); 
Add or remove a level of locking, depending on whether lock 15 TRUE or FALSE. 
The application is considered to be locked if the magic static DatLocked is non-zero. A locked application does not receive Exit or Switchfiles messages from the System Screen, that is, the WSERV ao run method ignores events of type wl_cou4m. 
Note that the method stores the locked state in both wserv. lock and DatLocked. 
It is the programmer’s responsibility to ensure that adding and removing levels of locking are balanced within an application. 
WSERV INFO *ws set menubar(INT rid); 
Use hIoadp.esource to allocate a cell and load into it the resource with ID rid (assumed to be a WSERV_INFO resource that defines the accelerators and the menu bar resource ID) writing the address of the cell to wserv. info. 
Returns the previous value of wserv. info, pointing to the allocated memory holding the original menu bar resource data. It is the programmer’s responsibility to store this value for future restoration of the original menu bar data (normally by use of ws_reset_menubar). If, exceptionally, this resource is not to be restored, it may be released with a call to p_free. 
Note that this method does not make the new menu bar visible, but the new menu will appear when the user next presses the Menu key. There is no straightforward automatic means of forcing the new menu bar to be displayed. WS RESET :J: 
VOID us reset nernthar(WSERV INFO info); 
free the heap cell pointed to by wserv. info and set wserv. info equal to info. 
This is typically used as follows: 
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psend3 )wws ,WS RESET MENUBAR, w ws->wserv. oldinfo); 
to restore the main menu data after, for example, using the ws set_menubar method. 
WSDOSUBMENU 
VOID ws do submenu(INT rid); 
Run the submenu specified by the WSERV_INFO resource with ID rid. 
to resource (writing Sends the client a WS_SET_MENtJBAR its data) handle window. 
in wserv.oldinfo. to wsexv.bar) message, to Then passing display creates, rid, the specified initialises storing the submenu. and returned makes Sends pointer visible a WN_EMPHASISE, (to an II IIIthe loaded main menu instance of MENUBAR FALSE message An example of a submenu is the Series 3 Spreadsheet applications the Print command from the Special menu of the main menu bar: Print submenu, displayed by selecting Cr tit_ Fc4 File Edit View ) Search Range fSpecial lcaic Data Options Graph 
Al J TEpr’int range] 
Fonts F Print setup Jump to page J . Note that, appearing limit of 30 as in commands the illustrated main menu. (see above, The Submenus commands Command therefore Manager). in a submenu provide may a means have accelerators of exceeding that an application’s duplicate those normal This method would normally be called main menu option that gives rise to the from submenu. within the command manager method associated with the The original menu bar is automatically restored when the submenu menu bar ceases to be visible. 
INT ws_guery dialog (INT secondrid, INT rid, IN’I’ *pargs); 
Run the system query dialog, with up to two lines of text. 
tIIfiIeson”[B9 
I__:] No I Yes I C 
The first line of text and the list of arguments the terminating zero. which case there will secondrid, which is case there will be no is assumed second The be generated, no pointed value first line to of line be text. 
to using pargs a by text. simple pargs. liAtob, may The string be second The from NULL generated resource. the line if there format of The text text are string value no is may loaded arguments, loaded not of secondrid exceed from from and the 50 the resource rid characters, maybe resource may with zero, be with including zero, ID in ID which in rid On the dialog. there is Series On insufficient the 3 Series this memory method 3a the method can to display call will p_leave the not dialog. fail, if there since is it insufficient will call wsAlertw memory to to present create and an equivalent initialise the alert if The method returns TRUE if the user confirms, otherwise it returns FALSE. 
See also the hconfirm and h2LineConfirm utility functions. 
3 - 18 
Print 
Print P 
