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Overview

4-84

The Window Manager is designed to simplify the task of producing programs to run
under a WIMP {Windows, lcons, Menus and Pointer) environment. The manager
itself is usually referred to as the Wimp. Programs that run under the Wimp are
often called tasks, because they are operating under a multi-tasking environment.
In this section, the words lask, program and application should be treated as
synonyms.

An immediately recognisable feature of Wimp programs is their use of overlapping
rectangular windows on the screen. These are used to implement a ‘desktop’
metaphat, where the windows represent documents on a desk. The responsibility
of drawing and maintaining these windows is shared between the application{s)
and the Window Manager

The Wimp co-operates with the task in keeping the screen display correct by telling
the task when something needs to be redrawn, Thus, the task needs to make as few
intelligent decisions as possible. It merely has to respond appropriately to the
messages it receives from the Wimp, in addition to performing its own processing
{using the routines supplied to perform window operations).

Very often, much of the work of keeping a window's contents up to date can be
delegated to the Wimp. This is especially true if 2 program takes advantage of
icons. An icon is a rectangular area in a window whose contents can be text, a
sprite, both, or user-drawn graphics. In the first three cases, the Wimp can
maintain the icon automatically, even to the point of performing text input without
the application’s intervention.

Menus also form an important part of WIMP-based programs. RISC OS Wimp
menus are pop-up. That is, they can be made to appear when the user clicks on the
appropriate mouse button - the middle Menu button. This is an alternative to the
menu bar approach, where an area of the screen is dedicated to providing a fixed
set of menu headers. In a multi-tasking environment, pop-up menus are much
more useable, Further. they can be context-sensitive, i €. the menu that pops up is
appropriate to the mouse pointer position when the Menu button was pressed.

The Wimp provides support for nested menus, where one menu entry can lead to
ancther menu, to any desired depth. Moreover, the “leaf” of a menu structure can be
a general window, not just a fixed text item. This allows for very flexible selections
to be made from menus.

A very powerful feature of the RISC OS Wimp is its support for co-operative
multi-tasking. Several programs can be active at once, They gain control on return
from the Wimp's poiling routine, which is described below. There is normally no
pre-emption. Pre-emption means the removal of control from a task at arbitrary
times, without its prior knowledge. With polling, a task only relinquishes control

when it chooses, so for the system to work, tasks must be well behaved. This
means they must not spend too much time between polling, otherwise other tasks
will be prevented from running. However, it is possible to enforce pre-emption for
non-Wimp tasks, by running them in for example, the edit application’s task
window,

To allow several applications to run at once, the Wimp must also perform memory
management. This allows each application to 'see’ a standard address space
starting at &8000 whenever it has control. As far as a task is concerned, it is the
only user of the application workspace. The amount of workspace that a task has is
settable before it starts up. A program does not therefore have to be written with
multi-tasking in mind. A task that does everything correctly will work whether it is
the only program running. or one of several.

Communication between tasks is possible. In fact, it is often necessary, as the Task
Manager sometimes needs to ‘talk’ to the programs it is controlling. The Wimp
implements a general and very powerful r ge-passing scheme. M ges are
used to inform tasks of such events as screen mode and palette changes, and to
implement a general purpose file transfer facility.

The next section gives an overview of the major components of the RISC 05
Window Manager.
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Redrawing windows

4.98

When the task receives the reason code Redraw_Window_Request from
Wimp_Poll, it should enter a loop of the following form:

REM blk is the Wimp_Poll block
SYS"Wimp RedrawWindow",,blk TO flag
WHILE flag
Redraw contents of the approprlate window
SYS"Wimp_GetRectangle®, ,blk TO flag
ENDWHILE
Return teo polling locp

When a window has to be redrawn, often only part of it needs to be updated. The
Wimp splits this area into a series of non-overlapping rectangles. The rectangles
are returned as x0,y0.x1,y1 where (x0,y0) is inclusive and (x1.y1) is exclusive. This
applies to all boxes, e.g. icons, work area, etc. The WHILE loop above is used to
obtain all the rectangles so that they can be redrawn. The Wimp automatically sets
the graphics clipping window to the rectangle to be redrawn. The task can take a
simplistic view, and redraw its whale window contents each time round the loop,
relying on the graphics window to clip the unwanted parts out, Alternatively, and
much more efficiently, it can Inspect the graphics window coordinates {which are
returned by Wimp_RedrawWindow {SW1 £400C8) and Wimp_GetRectangle

(SWI1 £400CA)) and only draw the contents of that particular region.

For a description of improving redrawing speed see the section entitied Redrawing
spesd In the Screen Randling chapter in the RISC OS Stylt Guide.

The areas to be redrawn are automatically cleared (to the window's background
colour) by the Wimp. The task must determine what part of the wotkspace atea is
to be redrawn using the visible area coordinates and the current scroll offsets.

When redrawing a window's contents, you should normally use the overwrite GCOL
action. You should use EOR mode when redrawing any currently dragged object.
EOR mode is also useful when updating the window contents, such as dragging
lines in Draw. As a rule, the contents of the document should not use EOR mode.

You should not use block operations such as Wimp_BlockCopy (SWI £400EB)
within the redraw or update loop, only outside it to move an area of workspace.
These restrictions allow you to use the same code to draw the window contents
and to print the document. If you use, for example, exclusive-OR ploiting or block
moves during the redraw these won't work on, say, a PostScript printer driver.

The Window Manager

Updating windows

When a task wants to update a window's contents, it must not simply update the
appropriate area of the screen. This is because the task does not know which other
windows ovetlap the one to be updated, so it could overwrite their contents. As
with all window operations, it must be done with the Wimp's co-operation. There
are two possible approaches. The program can:

e call Wimp_ForceRedraw (SW1 6400D1) so Wimp subsequently returns a
Redraw_Window_Request, or

e cal!l Wimp_UpdateWindow, and perform appropriate operations.

In both cases, you provide the window handle and the coordinates of the
rectangular area of the work area to be updated. The Wimp works out which areas
of this rectangle are visible, and marks them as invalid. [f you use the first method,
the Wimp will subsequently return a Redraw_Window_Request from Wimp_Poll,
which you should respond to as already described. In the second case, a list of
rectangles to be redrawn is returned immediately.

When Wimp_ForceRedraw is used, the Wimp clears the update area automatically.
This should therefore be used when a permanent change has occurred in the
window's contents, e.g. a paragraph has been reformatted in an editor. When you
call Wimp_UpdateWindow (SW1 £400C9), no such clearing takes place. This makes
this call more suitable for temporary changes to the window, for example, when
dragging objects or ‘rubber-banding’ in graphics programs.

It is simpler to use Wimp_ForceRedraw since, once it has been called, the task just
returns Lo the central loop, from where the Redraw_Window_Request will be
received. The code to handle this must already be present for the program to work
at all. On the other hand, the second method is much quicker as the redrawing is
performed immediately. Also, you can keep the original contents, using EOR to
update part of the rectangle; for example, when dragging a line.

Taking over the screen

The icon bar

Il you feel that your application must be able to take over the whole screen you can
do so by opening a window the size of the screen on top of all other windows. For a
description of how best to do this see the section entitled Taking over the screen in the
Screen Randling chapter in the RISC OS Style Guide.

The window manager provides an icon bar facility to allow tasks to register icons in
a central place. [t appears as a thick bar at the bottom of the screen, containing
filing system and device icons on the left, and application icons on the right.

4-99
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Keyboard input and text handiing

4-112

Wimp_SetCaretPosition causes a couple of events to occur if the input window
actually changes: Gain_Caret and Lose_Caret. This enables tasks to respond to the
change in caret position (and possibly the task that owns it) by updating their
window contents appropriately. This is especially true if an application is drawing
its own caret and not relying on the Wimp's vertical bar. Note that the Wimp's caret
is automatically maintained by the Wimp in Wimp_RedrawWindow, so you don't
have to redraw it yourself.

Key presses

If the insertion point is within a writeable icon, then many key presses are handled
by the Wimp. The icon text is updated, and for certain cursor keys, the caret
position and index within the string are updated. Other key presses, and all keys
when the input focus is not in a writeable icon, must be dealt with by the
application itself.

A program gets to know about key presses through the Wimp_Poll Key_Pressed
event. The data returned gives the standard caret information plus the code of the
key pressed. [t is up to the application to determine how the key-press is handled.
There are certain standard operations for use in dialogue boxes, e.g. cursor down
means go to the next itemn, but generally it will very much depend on what the
application is doing.

Function and ‘hot’ keys

Among the keys that the Wimp cannot respond to automatically are the function
keys F1 to F12. These are passed to the application as spedial codes with bit 8 set
(i.e. in the range 256 - 511). If the application can deal with function keys, it should
process the key press appropriately. If not, it should pass the key back to the Wimp
with the call Wimp_ProcessKey (SWI £400DC).

If a function key is passed back to the Wimp in this way and the input focus belongs
to a writeable icon, the Wimp will expand the function key definition and insert (as
much as possibie of) the string into the icon.

In general, a program should always pass back key presses it doesn't understand to
the Wimp. This allows the writing of programs which are activated by ‘hot keys', for
example, a screen dump that occurs when Print (F0) is pressed. Keys passed to
Wimp_ProcessKey are passed (through the Key_Pressed event) to tasks whose
windows have the "grab hot keys' bit set. They are called in the order they appear on
the window stack, topmost first.

If a program can act on a hot key, it should perform its magic task and return via
Wimp_Poll. If it doesn't recognise that particular key, it should pass it to the next
grab-hot-keys window in the stack by calling Wimp_ProcessKey before it next calls
Wimp_Poll.

The Window Manager

Note that the caret may well not be in the window with the grab-hot-keys bit set,
and of course the caret position returned by Wimp_Poll will correspond to the
window with the carett. Also, note that all potential hot key grabbers take priority
over icon soft key expansion, and that you should not process a key and hand it
back to the Wimp. This could lead to user-confusion.

if the only reason for a window is to allow its creator to grab hot keys, i.e. if it will
never appear, it should be created and opened off the screen (with a large negative
x position). To allow this, its window flags bit 6 should be set.

An application should not change or use F12, or any of its shift variants, as it is
used by RISC OS.

Special characters

Use Alt as a shifting key rather than as a function key. Different forms of
international keyboards have standardised the use of Alt for entering accented
characters. See the section entitled Keyboard shorteuts in the Handling input chapter in
the RISC OS Siyle Guide for details of how you should implement modifiers.

Do not forbid the use of top-bit-set characters in your program. as many standard
accented characters are available in the ASCI] range 6AD - 6FF. The Wimp cleatly
distinguishes between these characters and the function keys, which are returned
as codes with bit 8 set.

Due to their frequent polling, Wimp programs do not normally need 1o use escape
conditions. The Wimp sets the Escape key to generate an ASCHl ESC (&1B)
character. If you perform a long calculation without calling Wimp_Poll, you may set
the escape action of the machine to generate escape conditions {using *FX 229,0),
as long as you set it back again (using *FX 229,1 and then *FX 124) before calling
Wimp_Poll.

The Escape key

One of the Wimp's statt-up actions (the first time Wimnp_lnitialise (SWI £400C0) is
called) is to make the Escape key return ASCII 27. It does this by issuing an
OS_Byte with R0=229, R1=1, R2=0, Thus no Escape conditions or (RISC OS) events
are normally generated. The task that has the input focus can respond to ASCH 27
in any way it wants.

f you want to allow the user to interrupt the program by pressing Escape during a
long operation, you can re-enable it using OS_Byte with R0=229, R1=0, R2=0. The
following restrictions must be observed. Escapes must only be enabled between
calls to Wimp_Poll, i.e. you must not call that routine with Escape enabled. This is
very important. If you detect an Escape, you must disable it before calling the
Wimp again and then clear it using OS_Byte with R0O=124.

4-113

e T T e e S o T e N N o S e W e N P P G S |



A=11%

T T :

:ﬁ;ﬂ el N Bk von meen vl
" Pt il B e [t abter ¢lmending

x'l&t pms!% Thae

: ¥ -<; -)mmmtw' i wmﬂmiswmg
M%‘W mm&d ot wthe o dhange the aote et T o g e Te i
mmﬁm

i "_-»ME& - r‘s’im-sa#n ﬁwu.gﬁ’iﬂm
Mws» a.uuw g !

Wl il T8 Byt T onintoe] e piptes

e il B Bt e (R SRR Witk
i iy '_www@e%ﬁﬁwamﬁmiw*

:ie‘?ll ot W\mﬁ“ﬂ som B bl codour tramelaiian Vs dilven. Tus

s e ol Tl Fome o mea he steraleod] wiorm sheine Te bl

i STty snoite sree and s el e Sadanitl

wersion B0 s A e oegey ba vsee

* EIINER
| i it

i e des” @ bl moetione TS 6
gl 3 e B gt 0
el aga | e s Ty b W e &;m b mwwwz fane mngia
srhehtg i Jw a%'”ﬁua&v s ot e shape 7, #00 g e el

: o, Dok e opienl solowr 2 i seliie soites, s
'@“m o o, Shanes § and & aie wewd by
i -;éf' =§smsgns e Wﬁ%&f?‘h:&rm

Phiwez 2l T NET vrfu-@w-\i. M g e, i
et S et e R Pl e i sttt Rl
\ames

oM, J..\Wlh
ATHIE B R 1S G

mw.m ﬁmwmm#aw T i IV - ’“ﬂni& is ase i:w
T e comarrned,

%wkw W m& @Ahmm c BE R zr‘_wk St ot P Uik sl 30y
: : s A P S oy

I 2t &m«zﬂh& m,@wm i el g e pofaer ah, mgﬁ i
g,

Esbows

i d e mnes e gl £ prowialiag modk ok wkane mes the sect
e e ey srt Banseidng i i e Snisling eprder 5 e e

?m&mﬁw smﬂmﬁma‘” m ks.gwm ilwﬁwm wm ‘w *nv

b SRR

O_Roniacsis seles wwr*z@aw%m: o, aspect oy e, st of
bl g e Pad WW

E e o e e e

W uw.wﬁ”mml‘-tiaﬁ‘a 56- m*mwmawwwmﬁmw the ww M; r,g
TOR o, Cind wene w Sl b 1o i ke smcond hael nl e i g
wivithes pasrgle. Bt unes | lmﬁgw?w Wi o T ekl 10 fretonin e
seieethon, Bl meliesss the et Tn I%eiog Tnosies,

Yok e b Sl v b Yhe petiorea,

s P b R Gl il T sop R iions Tr el oy e *mmwnd (5
el el Ve o 8 e Tollan sitees maodte. foom iy ol R b
iy it e ey 20T bR w0 q
o 0 e s Ge pa0E ow Rl iy desvRnsle et (60 e sotive wiitheus stical
s e,

(e T S A L bl oF sy,
SRR o ies, The Wi i B ey
it ape dhe 2aling 5
VW‘M e b et of Wi K’-ﬁ. El»" i 08 W.-
i e

e e oheae st e alie S St i T RO TR0 B SR

R e T U R T TR



G T e e AR e R e e i e
® @uwhn@ﬁmﬁ IR e wwm&m%

Dseniae Tomeailing
e Wi el of e Lol oot of Tre Tdeonour snedes, There w6
‘g soionars dhellwel, SR seiud Ji o e Tnomen e ST perlorine g anping
ot i e @il St o Thase wlilel aue st by el iskile. W)
st seons Ta graph o [ncuding VIO ¥ iz oo s otslsead e
st bmtios amecifey sumpsnrd couiay b e srprofats et postlig whid
rplis Lo e Bere el T crossiety B @i

Therm av i shenidan cobonind Sa Tell s
el i L
el gty s o w e 0 ke Alees 1T
cbeiar | e o e sl sl Daw aser coizl
i T 08 diadians i ndow il barkeound sacn
s % e s ol T Ga e oo
o & Y T e T et Sule

& it e
7] s
L o]
£ el R TR R e T B R e R
e iy e
i LR
i T b

i s by Teaaben Thes adamiang sk ais s e eSS o Tl oms

&8

e A i -

i Wm%lﬁ&:m ﬁi‘dmn el i L. wkE

fk“!':__

g 2
mfm Wﬂ#vﬁﬁﬁme&kmkp A az lﬂw:l:

= iB el U5 M b Hm#l"lm s LAty g s e
P A

P i R e vl

Qo T8 st s gl Aeu . e dliind Sie

s epammple o e b o e imshadian i s e 2 508 the gremabcs
e m;hmimmkmw%m@wwwm% mca S

Mmmmmiﬁwmiwmﬁm mr#’@ewmmm W&'w&.

s ?ﬁ%iﬁ‘é)&l“’ -.«u*wd& m mm m&m ‘iﬁ&?ﬁ‘ ' -=w~¢w

ﬁ'ﬁn Lo B ¢I4 Fi .Ab, s?_ »agc;

@ when @ﬁgmewmh mm sl o, e 'mwsm arelelen.
: it ey e e i twesondi svoddes. Sipilies
X e )

w wiven el el omel ookear Rl LemieRion i ol

&447




S0V o VRN SR T B s TR ey |

B i o T T T

System font handling

The palette utility produces a broadcast message when the user changes the
palette settings, allowing such programs to repaint for the new palette. A module
called ColourTrans (used by Paint and Draw) gives the closest setting possible to a
given RGB value. This module is provided in the RISC OS 3 ROM and is available as
a RAM loaded module for RISC OS 2.0.

If you want to override the Wimp's translation of colours, you can use the
ColourTrans module and PutSpriteScaled to perform more sophisticated colour
matching. The Draw and Paint applications do this.

System font handling

Dragging

4-118

The system font is the standard 8 by 8 pixel character set. It is used by OS_WriteC
text printing codes. Under the Wimp, the system font is defined to be 16 units wide
by 32 OS units high. This is true regardless of the actual screen resolution. The
consequence of this is that system font characters are the same physical size,
independent of the screen mode.

To obtain the appropriate sizing of characters, the Wimp uses the VDU drivers
ability to scale characters printed in VDU S mode. Thus in mode 4, where a pixel is
4 OS units wide, system font characters are only four pixels wide, to maintain their
16 OS unit width. Similarly in 512-line modes, characters are plotted double height
to give them the same appearance as in mode 12.

Dragging boxes

One of the recognisable features of most window systems is the ability to ‘drag’
jtemns around the screen. The RISC OS Wimp is no exception, and provides
extensive facilities for dragging objects.

Icons and window work areas can be given a button type which causes the Wimp to
detect drag operations automatically. A ‘drag’ is defined as the Select or Adjust
button being pressed for longer than about 0.2s. Alternatively, if the user clicks and
then moves the mouse outside the icon rectangle before releasing, this also counts
as a drag. The result is that a Mouse_Click event is returned by Wimp_Poll. Note
that before a drag event is generated, the application will also be informed of the
initial click, and the drag could in turn be followed by a double click event,
depending on the button type.

The call Wimp_DragBox (SWI £400D0} initiates a dragging operation. The user
supplies the initial position and size of the box to be dragged, and a 'parent’
rectangle within which the dragging must be confined. Normally, the initial
position of the box will be such that the mouse pointer is positioned somewhere

The Window Manager

within the box. However, this is not mandatory; the Wimp, while performing the
dragging, ensures that the relative positions of the pointer and the box remain
constant.

There are two main types of drag operation: system and user. System types work on
a given window, and drag its size, position or scroll offsets. These drags are
normally performed automatically if the window has the appropriate control icon
(e.g. a Title Bar to drag its position). However, you might want to allow a non-titled
window to be moved, or a window without an Adjust Size icon to be resized; the
system drag types cater for this sort of operation.

User drag boxes can be fixed size, where the whole of the bax is moved along with
the pointer, or variable sized, where the top left of the box is fixed, and the
bottom-right maoves with the pointer. (The fixed and movable comners can be varied
by specifying the box's top-left and bottom right coordinates in the reverse order)
The Wimp displays the drag box using dashed lines whose dash pattern changes
cyclically.

There is an ‘invisible’ type of drag box. In this case, the mouse is simply
constrained to the parent rectangle, which must be a single window. and the initial
box coardinates are ighored. 1t is up to the task to draw the object being dragged.
This usually involves setting a ‘dragging’ flag in the main poll loop, and the use of
Wimp_UpdateWindow (SW1 £400C9). The task must also ensure that the dragged
object is redrawn if a Redraw_Window_Request is issued, and enable Null reason
codes and use them to perform tracking.

Finally, a program can arrange for the Wimp to call its own machine code routines
during dragging, for the ultimate in flexibility. This enables the program to drag any
object it likes, so long as it can draw it and then remove it without affecting the
background. In this case, the object can go outside the window. The Wimp will ask
for it to be removed at the appropriate times.

In all cases, the task is notified when the drag operation ends (when the user
releases all mouse buttons) by Wimp_Poll returning the reason code
User_Drag_Box.

Drag operations within a window

The Wimp's drag operations are specifically for drags that must occur outside all
windows. As well as the cycling dashed box form, they allow the use of
user-defined graphics, allowing arbitrary objects to be dragged between windows.

If you build drag operations within your window, check that redraw works correctly
when things move in the background (the Madness application is useful for testing
this). Also, it is important to note that such 'within-window' dragging must use
Wimp_UpdateWindow to update the window, rather than drawing directly on the
screen.

4-119



#4790

\?mv

[} 4 T —

3 TR

Elaaling 1 s SR

Caeg o s
ey wva isiiaal ety Beiiar

e )

it Wi s il ot

; %-mum s;#*«fhchw“ﬁmw a m w.ﬂé Iumwwwv'" 1 -ﬂw e

il i adliinn wained e wd e i

sl wms ToF st
et P el e e s wmar enloge,

waTwaEy wal g sl o wew
AR

T A e TET e BN

Wl R TR
T gy

& e 7 s

o s il ke R aissd Ulingg

e i R O,
F e B Oitee e b i,
P 4 O ;‘Salﬂﬁk‘

e e Lol e e SR Y e
[ olishghn e

Ee el Bl Satied e i =
e bl el s

s | o i ., Mt ek e

it welicis ozl oy seck doogmiene st km@wﬂw Wi i

s rmde ey adiiotioe lie vt e e docmren. This )

a5 A il Tl

Sere wallions st *ﬁ@aﬂeﬁmmwwm s e
SRR, wealkestivers v miifxmigw:# s w g veee, Selng bl to el
Rk m;mm i Pty wmefal, s penmowes the mesd mmm e

iniltianoumment ealiien Wlﬁ I‘mm Wwdﬁ M&dﬁmm edittors:

whille slawsive skl Ponnid se aod,
Flbr ignas

Elizne vee RIS G5 ke fppes il guisle whinh sophicetion selonge towhish

Aolicsiion iRoor Blews she i defiad 40 Lo sBRaaTepe Tht wnd
laS"rg@& R mm nppkm:iapplm Eide nvnoame o i
it -

B e s it Tl ) e 675,

Wiow i me '

The s el of WESE OF conceming bowcling sind sevlivg toouie e & e
dlﬁemlm e aﬁmm TG, m o mwmuwm ma«u e i&@

mw»ﬁsm‘mmwa’k%wﬁ‘aﬁz
s’ s firgt i Snperkenany s of wil

iy
i, R s RS il e

mwmm mwmm%wwaWﬂw%:ﬁwmu Wi, Wl

S S e e il

o bnomas
e Sk i O 2 Kl e il ke Sl oies SRCF e

A-789




Sl

haing o selsor

S el ot e ars S _ mmmmmi m@w& mm IML mm&}m i,
£ deableiiol g e sl eiion Jion wilve e ey disghey o Sﬁm'amat WM& md w m mwim &fwsa@piitsﬂw I

5 e stk o @ s T w’ll" i Rz Pipeesseny ey
L V&"»&E WW w"' m [

.@M@c wmwuiigmmw; *m e if.l'ré FEREET, @g@n E 'w&qum&wi idcm £B0E
il o T She w1t soull oeelag e Ten be tba
e G e el e msing Tl e el st wid pomition of i
mivevithe! b el dgamlee | b stlitleg = Sl B,

Ediing wilePing dustimenis
“t o aiim i m%mmqm ihe sammnend |

wmvf @Wiﬁr oé’;ewps - m«irmgmmw\m&m vafﬂsrz*'

Emn Al lass @R T 33@;&‘5’1“
AL (s~ LD

G Tt e o Vi e, resvierse Tl o e o0 R kel

gy b nmenind Tie Sl hnai il Do Mok wSiuge S0 8 o i

S w docsseee won s oo slealtdeed) snal e maliolent e ior ol the
wmmw&ﬂmﬂymm i‘%ﬁsmmrﬂ@mm e apeication, &
cagE, I be sk s o the *‘iw

‘smﬂ # wmm—v‘ i-w 5
T e a&z—._-_ﬁssﬁ; d_iﬁwm: Sl s L Hihe o5 Wi Crmsd e
@z-tﬁﬂw;‘mmw%m m“'r ¢ e .". €. 1 S Liieaing, deosaumneent sl s
P T G i L2
ik L‘E‘M? ¥ %wﬁ .gjn b A~ i e i e s i U e ok ) Gt ey DT, i LR 1 0 ]
W& e by e (s e&"&m Hpgm ] i widikblesds g e A e 0 e e B Mﬂ’fx “M'w"@ :
Rl cxusisl Yevwell St meiiiane, # Uiy ol s e e st 0 it R e sk e g e
Cagol seditceess slins i ey
#1220 i




Memory management

You can copy this dialogue box from Edit's template file. If the answer is Yes then
pop up a Save dialogue box, and if the result is saved then close the document
window. If the answer is No, or any cancel-menu (e.g. Escape) occurs, then the
operation is abandoned.

If the user dicks Adjust on the Close icon, call Wimp_GetPointerinfo on receipt of
the Close_Window_Request. Also, you must open the file's home directory after
closing it. This can be obtained by removing the leafname from the end of the file's
name and sending a Message_FilerOpenDir broadcast to open the directory.

Quitting editors

You must supply a Quit option at the bottom of an editor’s icon bar menu. For a
description of how you should implement quitting editors see the section entitled
Quitting editors in the Editors chapter in the RISC OS Style Guide.

See Message_PreQuit (8) on page -289 for details of what to de if your editor receives
a preQuit broadcast message.

Memory management

4-124

For a general description of how to use memory efficiently see the section entitled
Use of memory in the General Principles chapter in the RISC OS Style Guide.

Part of the Wimp's job is to manage the system’s memory resources. There are
several areas: Lhe screen, system sprites, fonts, the RMA, application space etc.
Many of these are controilable through the Task Manager's bar display. The user
can drag, say, the font cache bar to set the desired size.

The remainder, when all of the other requirements have been met, is called the free
pool. The Wimp can ‘grab’ memory from this to increase another area’s size, or to
start a new application, and extend it when another area is made smaller, oran
application terminates. Because the allocation of memory is always under the
user's control, he or she can make most of the decisions concerned with effective
utilisation.

Two important bars in the Task Manager’s display are the ‘Free' and ‘Next’ ones.
These give respectively the size of the free memory pool, and the amount of
memory that will be given to the next application. They can be dragged to give the
desired effect. For example, the user can decrease the RAM discslot to increase the
‘Free’ size, which will in turn allow another resource, e g. the screen size, to be
increased. This is only used if the task doesn't issue an explicit *WimpSlot
command, though most will do so.

Using the memory mapping capabilities of the MEMC chip, the Wimp can make all
applications’ memory appear to start at address £8000. This is called logical
memory, and is all the application need worry about. Logical memory is mapped

The Window Manager

via the MEMC into the physical memory of the machine. The smallest unit of
mapping is called a page, and its size is typically 8K or 32K bytes. Before giving
control to a task through Wimp_Poll, the Wimp ensures that the correct pages of
physical memory are mapped into the application workspace at address §8000.

In general, then, the application need not concern itself with memory allocation.
However, there are times when direct interaction between a task and the Wimp's
allocation is desirable. For example, a program may need a certain minimum
amount of memory to operate cotrectly. Conversely, when running an application
might decide that it doesn’t need all of the memory that was allocated to it, and
give some back.

The SW1 Wimp_SlotSize (SW1 6400EC) allows the size of the current task's memory
and the ‘Next’ slot to be read or altered. See the description of that call for details
of its entry and exit parameters and examples of its use. The command *WimpSlot
uses the call.

A program may need a large amount of memory for a temporary buffer. just as it is
possible to claim the screen memory using O5_ClaimScreenMemory, a program
can call Wimp_ClaimFreeMemory (SW1 §400EE) to obtain exclusive use of the
Wimp's free pool. Only programs executing in SVC (supervisor) mode can make use
of this memory, as it is protected against user-mode access. Furthermore, while the
memory is claimed, the Wimp cannot dynamically alter the size of other areas, so
programs should not *hog’ it for extended periods (i.e. across calls to Wimp_Poll).

Finally, Just as built-in resources such as RMA size and sprite area size are alterable
by dragging their respective bars, the Task Manager allows the user to perform the
same operation on task bars. This is only possible with the task's cooperation.
When a task starts up, the Task Manager asks it, by sending a message, if it will
allow dynamic sizing of its memory allocation. If the program responds, the Task
Manager will allow dragging of its bar, otherwise it won't. See the section entitled
Message_SetSiot (6400C5) on page 4-298 for details.

AppliGtions with complex requirements can arrange to call Wimp_SlotSize at
run-time to take (and give back) memory. BASIC programs may use the
END=&xxxx construct to call Wimp_SlotSize.

C programs should call Wimp_SlotSize directly or use ‘flex’ (available with Release
3 or later of the Acormn C Compiler), which provides memory allocation for
interactive programs requiring large chunks of store.

1f Wimp_SlotSize is used directly, the language run-time library (and malloc()) will
be entirely unaware that this is happening and so you must organise the extra
memory yourself. A common way of deing this is to provide a shifting heap in
which only large blocks of variable size data live. By performing shifting on this
memoty, pages can be given back to the Wimp when documents are unloaded.
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Impaortant:
® Do not reconfigure the machine,

o Do not kill off modules to get more workspace.

Such sequences are quite likely to be hardware-dependent and 05
version-dependent.

To facilitate the creation of windows, a ‘template editor’, called FormEd, has been
written for the Wimp system. This allows you to use the mouse ta design your own
window layouts, and position icons as required. An extensive set of hierarchical
menus provides a neat way of setting up all the relevant characteristics of the
various windows and icons.

Once a window 'template’ has been desighed, it can be given an identifier (not
necessarily the same as the window title) and saved in a template file along with
any other templates which have been set up and identified. The Wimp provides a
Wimp_OpenTemplate (SWI £400D9) call, which makes it very simple for a task, on
start up, to load a set of window definitions. The task can load a named template
from the file, which can then be passed straight to Wimp_CreateWindow

(SWI £&400C1), or it can look for a wildcarded name, calling Wimp_LoadTemplate
(SWI &400DB) repeatedly for each match found.

Many of the templates used by the system are resident in ROM. They are held in
Resources:5.Resources.®, where * is the name of the module. You can base your
own templates on these by loading a ROM file into the template editor (FormEd —
available with Release 3 or later of the Acorn C Compiler), modifying it and
re-saving it in your own file. For example, the palette utility template file contains
the "Save as’ dialogue box, which all applications should use {with a change of
sprite name).

It is also possible to override the system'’s use of the ROM template files by setting
AppSPath, where App is the application name. These vatiables contain a
comma-separated list of prefizes, usually directory names, in which the Wimp will
search for the directory Templates when opening template files. Their default value
points to the ROM, but you could change it to, say, ADFS::MyDisc <old values> to
make it ook for modified, disc-resident versions of the standard template files
first. Note that directory names must end in a dot.

There are two issues associated with the loading of window templates from a file.
These concemn the allocation of external resources:

o resolving references to indirected icons
® resolving references to anti-aliased font handles.

The Window Manager

In the first case, what happens is that the relevant indirected {con data is saved in
the template file. When the template is loaded in, the task must provide a pointer
to some free workspace where the Wimp can put the data, and redirect the relevant
pointers to it. The workspace pointer will be updated on exit from the call to
Wimp_LoadTemplate. if there is not enough room, an error is reported (the task
must also provide a pointer to the end of the workspace). Having loaded the
template, the program can inspect the icon block to determine where the
indirected data has been put.

The issue concemning font handles is more difficult to solve. The template file
provides the binding from its internal font handles to the appropriate font names
and sizes. In addition, the Wimp must also have some way of telling the task which
font handles it actually bound the font references to when the template was
loaded. This Is so the task can call Font_LoseFont as required when the window is
deleted (or alternatively, when the task terminates).

To resolve this, the task must provide a pointer to a 256-byte array of font
‘relerence counts’ when calling Wimp_LoadTemplate. Each element must be
initialised to zero before the first call. Font handles received by the Wimp when
calling Font_FindFont are used as indices into the array. Element i is incremented
each time font handle i is returned.

So, when Load_Template retums, the array contains a count of how many times
each font handle was allocated. On dlosing the window or terminating, the
program must scan the array and call Font_LoseFont the given number of times for
non-zero entries, As with icon pointers, the program can find out the actual font
handles used by examining the window block returned by Wimp_LoadTemplate.

It is up to the programmer to decide whether it is sufficient to provide just one
array of font reference counts, so that the fonts can be closed only when all the
windows are deleted (or the task terminates), or whether a separate array is needed
for each window. Of course, considerable space optimisations could be made in
the latter case if the array were scanned on exit from Wimp_LoadTemplate and
converted to a more compact form.

If a task is confident that its templates do not contain refy es to anti-aliased
fonts, then the array pointer can be null, in which case the Wimp reports an error if
any font references are encountered,

Note that if anti-aliased fonts are used, the program must also rescan its fonts
when Message_ModeChange is received. This involves calling Font_ReadDeln for
each relevant font handle, changing to the correct xy resolution, and calling
Font_FindFont again. The new font handle can be put back in the window using
Wimp_SetlconState.
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