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4. APELICATIONS AND ACTIVETIES

4.1 Terminclogy

i A Brogram is 3 named piece of executobla or Tnlewprelahls cuwle.

; It is the wnik of code storage n ROM o~ onoz2 File slove mediun
sych as o microdrive ceartridge.  See Appendices | and £ for
datail= o the formats and properties of pragrams,

A progean can have the proderly Lhal L 7s an applicalion,
fpplication Handler acts as a aigh lawel schedulsr for the
executian of applications, cnabling tham to be s-arted Ey the

user or liy anelbhes applicalion, and Looge moved Lo and Tror the

! foregraund (whare thay have use of tre screzn and keyboard) as tha
user vequires, A progran Lhal s pol o de oapplica.ion cannot be
separately scheduled im Lhis way, bub can bz called by
aoplicetiang,

Anoaztiviwy is ocoe of 2 mumber of concwrrenl processing Lhreads,

. W th associated rogisters ote, Snn the Rernel speci®dcatian [LD
for further details, Tre Tow lowel zonpduling oF work on the OPD
is im terms o actiwiteoes,  Tho execution of an applicatian
CUI’I'I[CJI‘"iSES one ofF fcke activities.

B ospgnonit s @ slice of the BAM, and 15 the gross writ in whick
Kernzl provides RAM space for use by applicaticns. A seguent Fas
propertices, and in gome cases a nama, which ara ccotral led partly
ay Kernel Tacilifties (see Kerng' specificatine [11) and partly by
Boplicztion Handler {spo section 7).

4.7 Bpplication structurg

i tzch nechine code program 1% eilbher teusted o ontrosted, A

! LrusLed machine ceds progean s of2 that obeps the rules contained
| in taif docoment.  The rules are Tarcely congsrnec With —ha say tha
soresn g kaybpard are ysec, in prder to maintadin the
architectural featuras cof 0FD,

(The 'trusted' concept does nat app’y to non-wmachine code
programs, Thne interpreber fuar the language in guestion will be 2
tveled machine cada pvegeam amd wit1 obey the OPC archi-ectural
rules on Lhe progrests Lbehalf. )

AN astivity precuzing A truzled pragramn 15 1 trdsted activitys an

' activity executing an untrusted wragram is an untrustod activity.
an uateusted artivity created by a trusted activ ty rums snder the
ontrol af that trusted activity. Mn untrosted activily creabed by
an untrusted zetivity runs onder the coatrol of tke caonteeller of
Jhe vreabing unlrusled daclivily. See the Kevnel specilication [1]
for delafle of the control mechanisrs Mor ontrusted activities.

A given oxocution af an application comprises, 45 & minimum, a
srusled acLivivy called Lhe prisary aclivily of Lhe applicalion.
This activity ic vespanziblae For coardingting the resgonse of taz
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applicatior ta changos im OP0 sysbem status. On'y one imstanco it
i given application can be executivg at any Tiaoe.

Gn mxoculion of an app” icatior may additionally irclude any numaer
of trusted secondary activities. These activities arc created and
dastroyed by “he peipary activity av by each other as necessary to
agrfom the applicalion. Trey must communizate [via cvents, :
womgahores o datal witk the privary activity to acniewve any S
requirad response to changes in OPB system status. They are Tikely '
Lo Yz usad to handle devices wanse acticns ire wnsynchronized witk
Ehase af devives owred by other activities in the application. Fov
. axarple, the primary activity mignl be recpomsible far handling the
{_J soreer winile 3 szoondary agiivily hardles the moden, whose aczions
may be required to contirue whalher or not the applivalion is
currenzly in foveground node,

bach primary nr secondary activily mey also control any rumbcr af
untrustaed activitios, 1t is not intandzd Lhat applications
wrillen specifically for ORD should nommally resd to use
untrastad activilles, ~xcost in specialised ceser such as
language interprefers,

4.3 Aaplicatiom types

Twe end user perceives the actloms of the OPS coenputer in temis of
applications; the asplication s the unit which the user invokes,
tarminates, noves to and from the foregeaund etc.

P —

| Tie intinate system saf.ware (such as sernel and Director] aznd
: certain slandard applications suchk as Telephone Directory are huilt
' oo into the 070,

O R e e

Furtner apglicationy are provided in Lhe Rompack, or in capsules, :
or ot File store nedia such a5 microdrive cavtridges. b

gnce an applicaszion has been Voaded into the machine, the i
Facilizics 1t can vse and tne way it s cortrnlled by tne user are .
nol affected by the wedlun Troa which 1t was loeadzd.  The T
applicatian wrizer musi notz, howaver, that applicatisrs in capsule
or lgaded fvom files generally sconpy unprediztable addresses,

and hence anst bz weilban in a posilior-independent mamrae.

! Programs {3 the semse of units of coda [0 ROM 2r on file strre
mediay wrilten For OPD may be mariad zs el vepresenting
apptications.  They are irtesded to b Toaded orly By an
aomlication (e.g.  as an overlay or as code shared belween

: apalications], 2nd are rot prescnted <o the and user as

/ analications,

; . Frograns representing apolications may howawer be marked as

: Q-i “Tnyisible".  Such applications are concez’wd frem the ond yser, o

: They can he started orly by auto-sniry or STA3T ARFLICATIUN. This gl
facility iz ‘ntemded to suppavt add-on device drivers, and simiTEr P
mechanisng Far extending pr custaowising tie hasfe machine,  Such

B T
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4.4

snftware is rRepeetpd to exhikib the sape lewel of integrity as the
intimate system so tware.

Application invocatian

fn applicatizn s dryaked din onz of She TolTowimg waprs:

1. By selection from the Top Lewe™ Menn {or ang af its subsidiary
menush

2. By selactian from the Review Meru
I, Yy am cxisting anplication cal ing HTART APD| TCATTON
4, By Aute-Entry {22 soctiosn 4.4.1)

The required apalication 95 identifiad by the name o7 the progran
that is to be exzcuted. Tt fae grogram 75 in machine code and is
merked as trusted, $t s divectly enterec as the primary activity
of 37 application rared after the preogram fexcepk Tn the Rawvigw
cite, sea Lalow), See fpperdixz L oand fppendis 2 Tor Lhe way ‘n
whica program propevties are rvecarded n ROW and an Yile store
riedia,  &m untrusted maching code progran cannot b inwvaked as an
applicatian,

If Lhe Largel prograr 14 npot @ nachice code program, a s7esial
systan progran 15 entersd o5 Lhe primary 4olivily of an
applicatian raned after the target prog-am. Thz sy=zem program
determinas and invokes the zgpropriate interproser or gtagr
eeacution enviromment for the targrt precram,  The datails of
this mecaanism are beyond the sonps ot this deconeat,

Tre initial state of the new priFary dctivity is definec im section
4.4.2,

aroapplicabion anveked by START APPLICATION or Aulo-Sfrtry will
appear in the user's view in the fame way 3% ap:l1cat1uns 1ﬂJDkEd
via the system menus ({unless the application is mer<ed as
Tinvisiblen).

aroampiication inyvocked by selectinn from the Too Lewvel Menn (or one
of its =zubsidigry menas) is immedialaTy mogvad Lo Lhe fareg-ound,
Aroaoapiicabion inyeked By START APPLICATION or by AutceEntry will
ecrnally run Iritially In bacxground nade, allhough “f 712 wies tho
ccrecn it will bocame a contander for the foveground on Zhe Top
Level Menus or Hesume Menu.  (3ee alsas dection 4.4.1.)

Uptions are grovided with 3TAAT APPLICATION ts enable an
applfcaticn running iw faregqround made to trarsfer tho foreground
vhhe right Le use Lhe sereen) Lo & nealy siarked ap2icalion, or to
an application already rvunaing in backgrgund node.  This provides a
way af ZHAINIng application® withodl user ivlervenLion.

A call on START APPLICATION can specify that this is a
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"tele-start!, i.2. the reguost to start the asplication was {:j

tnitiated from gutside this machine (for example, a request
received wia T-Link). The £all will Fail Jmlese the target
application has the bit set in its progran healer {See Appendix
Iy o=, for a program in g File, in its file tyoe qualifier (see .
Appendix 2), indicating that the applizatipn s suitable for B
tele-starting. -

AT

'

khen an application is antered tg perfarm a Réevlew, the program
15 entered witkin a pemmanent rector activity that handles such
accurrences, rather than an activity of 1Ls own. Detailc of
Review prncessing are given in secttan &.

4.4.1  AUTC-ENTRY TD APPLILATIOUNS

Bttt Tl

Thare ars two ways of causing avtematic entry to app11:at|uns ol
power-up or fallowing a System Resat:

gt Kl T Wt ot )

1. hn gpplicatior im ROM can te marked as having thic property ;
rsee Appendix 1 for layout conventicns for programs 1n ROMG. P
Such applicationz in B0M which are addressabie at power-up pr -
reseT time witl be entered automatically, hut not moved to bhe
faregground,

na
.

#n applicatian name can be configured inte permanent store.
If this applical.ion carnet be fourd in BOM, a standard load
sequence will coour 1o Toad it from the available file
storage deyices. The application will be enterad
automatically, and will be moyed top the foreground wilhot
yeger Intervention enless an error bas occurred deving the
initiglisation saquence, This application is termed the
First dpplication. Tt dogs not itself need to be marked as
"Auto-entryt.

An application on a file stove mediom canpot be autp-entered
urless it is configuad as the First Application.

The orcer in which the applicaticns are inyaked iz undefinad.

[If it hecomes possible to imsert capoules withowt causfng a reset,
applications marked as "auwto-entry" in a newly inserted capsuie
wi1l be autpeenlered followiny the Tnsertion.]

4,4,2 STATE OF ACTIVITY OM ENTRY

This seebion defines the initial state of an activity fnvoked by
the Divector functions START APPLICATION and START ACTIVITY.

For an activity started by direct use of tha kermel interface

CREATE NEMW RETIVITY, the initial state of the activity 15 defired
in the Koenel 5pcc1F1caf1an [117.

arcu— 1!.'1""13-#:3:".: :
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4.4,2.1  Priority

For activitics iwvaokod by .so of START APPLICATION or STRAT
ACTIVITY the priority is st by the inwokear.

Far am application ivwoked via the Top Level Menu (or ane ¥ jtg
subsidiavy menus) or adto-entered, the peimery activity has an
inizial priority of &3.

rhe activity in whirh @ review entry is made has a priovity of &3,

b ooviority greater than &3 saould only be wsed where thare 9 a
spacifically evaluated requiverent to achieve a Fastar than average
rospanse to ewents,  This might apply Eo oactiwilics handllng the
Tower accgss lewels 2F cogmminicat:ons sysiems. The use af
ariorities grealer than 100 is Tikely bto degradec systom contrsl and
telephany functions.

L oprimary aclivily must neyer Ge g ven 4 pricocity of 0, because it
would then be unable to respond to system ewents.

4.4.2.2 Registers

. L : 0 entry by START AZTINITY
L : entry From Trp Lava]l Monu for oae of ibs
subsidiary menus)
2 1 auto-entry
I oroantry by STRRT APPLICATLON
d4 ¢ antry tn perform revigy

fatace valuaes are uszd for ephemaval procezses
olher than Ezwiew, Such details are beyond Lha
«cope af this dacunent. )

: 0or.L : (Review entey only)
! Review sereen channe! {dentifier (see section A.3)

n&.L : [STRET APPLICATION and START ATTIVITY arlyl
fctivity ideatifier of invoking activity

A= fd : [STRET APPLICATION and START ACTINITY anly)d
Yafues as in the corresponding reg’sters of the
invaking activity at the tire of inwocation

MFLER) Stack paintar {see section 4.4.2.3)

Other dala and address vegisters and O Undefined.
4,4.2.3 5tack and dump area

Each artivity must have a 72-byte dumy arczd (see Kernol
Spacification [1], 3elow the dunp area is a space which tne
aobiyity usos as its dnitial stack space.  On eniry to the
achivity, AT(SP) addressas the base af the dump arca, and herce
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! ju aporopriately sct up far accessing tha descending-address
' sLack.

Erxcepl in cerfain cases in She inbinale system sofiwarc, stack
sooce 19 always set up by Divector.  In bthe START APFLICATIOM
¢all, the space requirement 12 detevmined from fae nrogram headar
of Lhe target prograr,  In the START ACTINITY call, the
requiremcnt 14 specified hy the raller: the welue will often be
thet returned by o prececieg rall of LOAD PROEHAM.  Dieectar
creatss an imumobile novmal segment nf size sufficient to contain
the stack space plas the Ti-byte registzr dump avea. This
. seghant beeames owned and frozen by the new activ fy. On antwy
L4 to the actiwity, the conleuls of tha stack and register dunp area
are pnduefined.

Whon an application is enle<ed to parform a Seview, the oily
assunptlon that it be made i+ Lhal 512 hytes below the Tocalion
addracsed by ATISP} zre avallable Far use as a stack. I further :
space i3 recuived, the reviewcd apalicalicn should acquire it S
tand destroy itY in the standaed way. E

4.8.2.4 Rank 2
A primary activily (stavted by selection from the Tep Level Menu :

far one of it suhsidiary mendsdy, or by Auto-Entry, ar oy START
RPELICATION: 9% ef *Lrosted! rank.

B non=privasy activity {starled hy STORI ACTIVITY ) is of ]
"trusted' gr o 'untrusted' vank, defermingd by Che callsr, 5y
. The actiwity in which Raview tor other- ephemeral] “rvocatian bj
L cocurs 15 of 'trusted! rank. Foos
AR
4.4.2.% Events L
O enlwy to & primary aczivily, Bits correspending to the k _%
Following events are alroady set in the actiwily’s Event Raquest 3;
: Registar: 1
4
Faregeaund A1 Tocated . !
Suspend Foregrouano SR
Terminate . N
Abardan i

Farcground Mode

one or more of these ovonls vay already have oocurred, A Jrima-y
acbivity shaold nevay clear these events From its Evenl Regjuest

Register. '3
R Or entry to a nov=primary aclivity, the Evert Reguest tegister is o
N Llear, _ P
' fin entry Lo an applicatian for reviow (ar othae epheneral fii
' process), the hit carressanding to the Terminate evert is set in Cha

[ T I,

[N
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the activity's Event Request 3eqister. The applicazion shoulc
not claar this evert fron the Recister.

An appliceétion may 2ither terainate normally or ke abandaoned.

An applicatien Lersimales rarmally under the fodlowing
ciroumslLonces:

1, It nmaturally completas its wori, according to its
specification,

‘. It is requested to terminate via its normal coatrol intertacs
with the end user, All wisibla extend=c applications should
proyide cich an interface, A transient application ray 3752
da s, or may roly en tho effecl of Lhe STAMT/LESIHME hews
{cea below].

3. The end yser presses STAIT oF RESUME whilz <he appliczation is
in forggraend mode anc ily slyle (See seclion 5.2} is
transicont. In tkis case a Terrinats avent is cagsed im the
primary gotivity of the applicatinn,

The applicaticn should proceed as follows 1n novmal termingtipn:

1. If 1t 1s in fgreground made (susponded or owrsuspernlecdy, Lae
primavy activity shouid all HELEASE SOHESROUND oy scom as 2ny
recessary scresn interacting is comalete.  Foallowing a
Termminate event it mast do thiz ab snoe,

2. It should complete ls schedaled tosks socording ic its
specifiratinon,  This may take zoma time if access to slow
devices iz requirzd,

3. It should rotease lecds and resources as aporooriate.

4.  The primary activity should snsurs that amy szcondery
zotivitios aro destroged.

8. The primary activity should call DESTROY APP_LUATION.  Thiz
deletes Divector's records of the aopl cation inwacation, and
causes an fmplicit call on the Rernel procedure QLSTROY THIS
BLTINLTY. This gernel grocedurs should naver be called
tireckly by & primary actbivily. Any prograns loaced into
RAY thaz are b=ing used by an activity ave coleted trom RAM
whan the actwity is destvoyed {unless ansther aczivity is
using them),

The user can chonse o abandon an application using tacilitics
associatad with Lhe Slore Reporl fealurs [ses2 [22). In this case,
an Abandan svant is cawscd 9n the primary Aactiv ty.  Tha
gpplization stould proceed in Lhe sane manner as for normzl
terrination, axcept that it saocld not cowplete its =chedalnd

PDF created with pdff-actory Pro trial version www.software-partners.co.uk
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tacks. Tnstead it shoonld do thr minimuom rEEESSéry to leave data im
& consistemt state, far example, by destroying a partfally written
file.

Following an Abandon eyent, the end user (s not ahle to re=inioke
the applicatiom or wgye 11 Eo tag fopreground unlil bne Lerminabion !
process it conplete.  {The status 'Bbandnned? appears against tke S
applicatian on the Tap Level (pr subsidiary) Memu, ) The ability E
to roview the application may also be affected: see Section 6.3 s
; for delails. :

fn applicazion may alza be instructed to abandon via ity normal e
. contral intarfoce with tke ond gser, Unlcss the akandan can be s
{wi achisved very quic< y the application should call INHIBIT
APLICATION ta cause tae 'Abandoncd' ztatus to azpear in the system
mens.  Access to the appliration is then restricted in the same
way as if the sequence leading to an Abandon event had cccurrsd,

Buring ngrme] terminztian (which may he o Toeng process) the cnd
nser ey again select the applicatian for foreground mode (2
Foraground Mode or Foregraund Allocated event accurs) or may Review
it, and the applicazion shoa™d respond i the normal way. [T there
are parlicular technical difficulties in ceplao with this, the
application shopuld call LNELBIT ASPLICATION with the paramator
vilug which causes Lhe 'Unavailable' states to appear im the zystem
penLs, and restiricts access te the applfcation in the san2 way as
in Lhe ‘Abandoned' case, The end user 15 5ti1 able to caute an
Abandan event in the application, in which case normal temination
must be replaced by an abanden segquence, The 'Unavailable’ state
{unlize tha 'Abandoned’ slate) is reversible, &nd its use ray he
aapropriats at Times ather than during terrinatio. INHIBIT

" MEPLICKTIOY should be used with discration cince it Tocks out the

W, ENG LSar.

In the casz af ar asplcation entered to perfonk g review (or other
ephemeral avocese), the application invocation ands when it
completes natwrally and calls EXIT RENIEW, or when it receives a
Terminate evert, wheveat it immediately tidies up and calls EXIT
REYLEW. Taere 15 no Abandon event in this case, and the progedury
THIIRTT APPLICATION i a0k wied. Ful® details are given in sactign
fi.

Terminate and Abandon events may exceptionzlly bo caused by swstem 1
suf bware, Tor sxample an certain Syster [reoars or capsule S
maniputations, .

P, ar

4.8 Loading and calling programs

4.6.1 LOADING PROGRAMS

- Bn activily may wish to erter a distinct prog-am within the same
(,J activity, or Lo enter part of 115 criginal progran cr sobsegquently
Toaded progran as a sacondary activity (see sectiom 4.7),

. i '
¢ Jmage2BDF, 5 'EE‘_‘

{\b_agt‘pmcha?(: n bt »?xrvkvvn d!cnmnmmmnvmhwsrr‘vt‘;sar_;;‘._.:-_ - e .__r::}-fn' !,. K Wi ] L ES T -
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The Director dnterface LOAD PROCGRAM returnc 2 descriptor to @

named program, by which that progran may be called (see sectipn
4,6,2), If the program f5 net in ROM, por already loaded info
RAM, optians are provided te search for it on file store media.

The LOAD PROGRAM facilfty 1s providea t3 altow an applicabion fo
be averlafd in [AM or be distributed oyor di<ferent units in a
capsule {see fSppendix 1}, or to aliow soveral applicatigns fo
share & comren likrary,

A projram loaded from a file is plaged in an immebilz nermzl
segneat, which it frazen o1 behalf of the actiwity raguesting it.

While a given pragram «emains in B0 or RAM, now uscors gair ot

aceess te that same instance of the program. A progeam lnaded
into RAN is deleted when it no Tomger has any usors.

LOAD PROGIEM does not create a stack, It refurns the sizo of slack
recuired by the Tpaded pregvam, whizh may be used as irput o START
ACTINITY .

Sy=Lem sof cware maintains @ record of which activitizs are using
which programs. This fv for twu ressons: so that RAM can be
released when there are ro longey any users of a program 1oaded
inta 1M, ard so that, on any future hardware which supports
insertian and removal of capsules with the power on, the effects
o capsule eschange can be contrglled. LOAD FROGRAM registers
the calling activity as & user of bthe nomfonated prageam, Wheh
the activity no Yonger vequires the program, |1 should
de=reg’star it by a call nn RELEASE PROGRAM. De-registraticn
ocours implicit y when an actfeity dies. The program in which

gxecution commences in & new activity is imlicitly registered to }

that ackivity, L&D PIOGRAM provides an optionm whevehy an
activity can rogister a progeam identified by a descriphor
inskead of by namg; the descriptor nay have deen passed from
another aclkivity that has already Toaded the program.  START
APPLICATION registars the target program on behal” of the new
primary activity, and de-reg’stere it on behalf of Lhe caier nf
S1ART BPPLICATION. Registration has ni effest if the program ir
fquestion 14 already reqistaved,.

A program weitten far OPD can be maried as being suitable for entey
as an application, aor suitable only for loading within an
application. In the lattor case the pregram will nol appear in the
uier's Applicatian Menu. LOAL PROGEAM will return an errar
response 1f Lhe farget program has bhe 'application' property, and
if the target Jvageam i5 al=eady runiing as an applicabips, LOAD
PROGRAM will reurn its primary activity identifier.

LOAD PROGRAM cammot ke used to Toad a man-machine coda progran,
but it will peverthelesc return the primary activity tdentifier U
if Lhe Loryet program is a running application,
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4.6.2 CALLING PROSRAME

£a 15 withir a program can be marde withatt difficulsy using
convenliona? methods, Calis batwenn different programs are
complicated by the possibility thek, in certain enviroments,
programs (ard data ir tha progran arcal may be in [aged address.
space. The system and the application program have lo co-operate
to encure that, whenever a particular activity it wunning, tha
correct page (i any s renuired) is seleched for the code being
exccuted anc the datz baing accessed,

The complexily 4% laruely wandled by the systom seftware,
pravided that the application code pbeys Che rules set out ia
thiz section.

When a program is to he called, LOAD FROGRAM < uted ta obzain a
descriptor Lo Lhe target grograr, R descriptor i5 4 32-bis valus
thet specifies hoth the address of the entvy point to tho program
and itc page requiremenis.  Uetails of the descriaton Farmat will
be Tound 9 the wersion of the Kernel sgpecificebion [1]
applicable ta paged envirnorents. Noeral applications saou'd

pol need to koow the farmal, and should wot seek to modify a
cescripior (except D0ssibly o add a small ewen displacedent if
priley al an offs2t fror <he norna’ enlvy point §s5 requived).

Ti call the program, tha descriptor is loaded ints one cof the
agdeess regietsrs RO to A, and Lhe inctruntinon J3R 4ARD i3
aspcuted.  Ho otker inslrucLice o pagrand form iy allowed.  This
caites artry to the target peogram with the aclivity's page
requirerents modifisd as appropeiate, A 32-Bit Tink is stacked
in g special format. Details of the tink formit will be found in
the werslon of the <ernel specifivalion [1] applicakle te oadged
enviramments, but nemal zpplications need only know thal
execulbior of an RTS instruction will return cuntro” te the caller
in the expected way, with the acstivity's paga reguirements
restcred to thoso ot the cailer. Return by RTS 15 the only
tathod allowed for narmal avagrans.

waen a prageam is called, il will nften be necessary to pass to
il lhe address ot date which may be in the Cel1er's progran aved,
an: hanga in the caller's page. Mo means ig provided of
gxacuting in one paga and aczessing data in a different page, and
an attemat to call fror one page ta ancther wi™1 normally fatl:
the effecl of the J5F (&n' iqstruction wili bo exactly as 1 a
MOYER #ERR.PE,DD Yad becn execoted instead. & callabls progran
ghouTd, by canvention, rotuen o responsa value sn D0.L {and sct
the Corditinn fode Regisler accordinglyl so tmak the caller may
valiably detect tFe error PP [page crrord condition,

This error does nct oarise if tae progwams arc in the S4me pacc,
or ff at least one of Lhat is In unpagec store.  The crrar cen
2'co be inhibited by assoriing the 'forced page swilch' property
far the called progran (2 cere value in bit b of byte 25 of the
progran header: sze Sopendix 1d; this pranarty should be asserted
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it _he called prograr does not access date passed ay Lag caller
(zxcepl 'n tee registers), or cam voasamab’y requiec that such
data 2¢ in unpaged store fov agaqpie, n HAaMI. Lf the prooserty
cannot justiliably b2 asserted, taen the aser documzrtaktisn of
Cae peogrean Aust explain that 18 and any pracram that calts it
cannet both be plugged inzc paged ROM sluels.

Cails on gyatzr progwams Isuch as Telephoag Divcczary! csing bhe
TRAP mechanisr can in principie Tail with error FE for tre rozson
descrioed aigve, Tn prastice, such g=aceans will wsaal’y be in
unpaged store or will have thae 'forced page switca' araperly
asserted.  Calls on kEerred and fpplication dardlor procfcures
cannob fail *n tais way (zltheugh certzin Korncl procedur2s 29
return eyror FE as a rosult 2% an nvs Qg abbemps £ manipJdlate

: pagas).

I A called aragran shodld not veturn an acdress of Calz in 9L own
H prograr ared, which @ight ke pegre, asd hencs nat 2esily (o at
all) accessible £a the calling peograh. Ciyster-2<7ented
i : progrars wil™ be zhle to us2 “he Kernel procodure Sz ADIELIT' S
: 28TA HERE Lo bandle return of such addvesses in resteic.el
ciwmirastancrs,  Tf & data page 5 <et by this meavs, it zhould ho
canrelled before any inter-procrar call or raturn,  This
tachnig.e canrol cervenieety be oxplaiten by progeens bhal arvo
requirzd alse Loorun o edr Ty releases of the system sotware. ]

Simple addresies of data 1n the progegn area, construcled for
axample by the LEA fastruction, can be uscd withir Lhat progeas
and passed o callad progrars subfecl Lo Lhe rales ahowe,  They
gshenld not be passed tc ancther acliviy, where thay wioht be
Jsed in @ pRge contest ather than that wequirern,

The spgter RAM, viniila above Karnel as segoenls, §s ool paged,
and is not carglvainad by the rulas abowe.

4.7 Secpndary activity invacation

i The srocecuyse STAST ACTIVITY is usod to start execution in a ngw
l activity {secondary v unsrustec) of code “erning 2ars of Cue

5 inwoking progran or of a program thul che inesksr aas previously
leadec.  Th2 Initial state of the new activity ¢ Jefined in
wecbion 44,2,

! The aody cntry paint at which exesulion is to start can be
specified in ome uf lwo waps:

1. Gy = descriptor raturned ay LOAT PROGRAM, The descriator
defines the page (i anyy required by Lhe rew acbivilby.

2y A& Lke cddwesss of an dnstruction witain the cerrznt proyran,
If the address is in paged addeass space, the gew activity's
pagz 5 seb to that o the dnyocing ast wity.

START ASTIVITY creatss @ stacs for Che new attivity and fresres 97
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nn behalf af the new activity. If tho code entey point ta the new

alivily is ir RAM, Lhe seghenl conlafining the code is Frogen on
Lbehalt aof Lhe new actlvity; o-herwise the mew actiyity s
reyisteren a5 4 user of tne capsule containing the code.  The code
segment or capsule is nal de-registered in the inyoking activity;
if this it requirzd, RELEASE PROGRAM should be used.

The Sernel procedure CREATE MEW ACTIVITY should be used cirecktly

anly by intimoie gystem soffware, in civcumstancas which are
gulslde the scope of this docuient.

Asynchrongus Taading

Aocail Lo SIAK1 APPLICAELDN o LOAD PHOGRAM may aot be completed
synchronously becausa of device or other Yong sysbem actions. IF
the rall caneot be satisfied or fasled 2% once, 1t will retuen
wilh response 30, and the hit corresponcing to the 'Loading
Completa' glabal avent will have been ot in the activity's Event
Request Register, When the requested action has been completed
(succcsstully ov not), that glebal event will fe sigraied. Tha
acrLivily van Lhen regeal the reguest, and will normally then
FECRIVA & Sd&rpts responrse or 4 failure response ather than WO
(aithough @ “urther NG responsc way pocur if Lhe Lpading Complete
event raferred fo come gther Toad reguest),

an autstarding request can be cancellad by use of IELEASE
PROGRAM. This does not elear the Loading Complete bit from the
Evont Rpquest Hegistor.  The caller shotld 1n all cases
expl1icitly ¢ edr this bit when ha has no furbher load requests
autstardiryg, by means af the Eerne” procedure CLEAR EVENT
REQLEST 5.

Interfaces

4.9.1 5START APPLICATICH

Trap kamne: T.DIRECTUR
getior Yaluz (DQLB): D,STAFP

addttional Call Parameters:

A0 o addeess of bufler containing 12-byte name of target
program
Ol - chalning control;
0 rtew applicstion is to stars in baciground mode
I new gpalicatian 1s to taks over the forgcround
2 new or already running applicat®en 1c to take over
zha forepround {see sectisn 4.4

The value & added to any of the abovc values indicates

“hat thiz it a 'tele-start' pequest [see section 4.9
D2 initial priority of new primary activity (1 Lo I27)
04, : cpenifirs the devices to be sesarched 1f the program is
not faurd in ROM or 1lrcady loaded into RAM. The
following [B7raryy values arg allomed:

B SN
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01 search ne devices

2 search Lhe "1t micrpdriye!

4 zearch the 'right mlcrodrive!

search all available file storaye devices

The parameter can 2lternatively bo zat to the Jess
significant word of the valup returned n J4.L By a
previous successful call on START APPLICATION or LOAD
PROGRAM, This requests a search o’ the deyice (FF any)
am which tha previous program was Seund.

Laa]

Return Paramaters:

ool =

n2.L

D4.L

BF
NF

HA

0T
MP

oM
HO

U

activity identifier of primary activily of mow
application
activity identifier of primary acblvity of cristing
applicalion., The value oF this parameter 15 delfined only
when creor IS 15 eeturned in D {S5ee description of error
I}
load saurce
bits © Lo ? may contain the Following waluos:
1 target proaram is 1n ROM
¢ targat program was Ipaded Prom 'lefh microdeiva!
4 taryel progran was loaded from 'right microdrive:
B target program was Foaded from some other dowvico.
This walug is proylded for forwards compatibility,
[te precise sigaificance 15 not wat defined, bot the
value returnad in DLW can be used compatibliy as a
call parameter to a subsequent call of STRRT
APPLECATION ar LOAD PROGROM,
Bits 3 to 31 are rot yeb defined, but shoalé not be
assumed Lo be zero,

Evvor Relurns:

Lad paraneter

progran not found {this responze can a%so nocuw in the
case of a nen=machine code aaplicatinn if the system
prograi thal Rapdles emtry ta such applications cannot
ba foundl

ralleng activity is not a’lowed to do this fattempz to
transfer foreground by nop-primary activity)

direclpr tghles 1T

target prograr Jnsultable for this oparation (atteqpt to
tele-slart a non-tele-startable application: uetrusted
rachine code program; application 73 in Abandoned o
Unavallable vlate; program does not have ‘applicat on®
praperiy} -
aul af nemgry

atterpt to transfar foreground (J1.W=1 or 23 but caller
does mat have Toreground or has bDeen requested to relodse
it

target progieam already running as an application, 7T
Ol.W was 0 or 1 [or 4 ar 5], the target program i3
unaffectad and mo implicit RELEASE FOREGKIMND nerurs in
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the invokfro activity, TIF D1.W was 2 {ov &}, foregrourd
is transfarrad £o the Larpel application, and RELEAS:
FOREGRBINY cccurs in the invokimg activity.
Respomse T cam also resulf frem a failure B0 open a
program file because ib 1% alveady open for writing. In
thos case, 2ero is raturned in D2 and no RELEASF
FOREGREIND occurs

U=+  unformatted or no vofume in specified drive

MY o ynume removed or unserviceable

PF : {fie woad failere

M : aperat an not complate {see seclion 4.8)

Thig all invu<es the nominated progrem as ad application.

IT the program <5 ot In ROM or alreacy Toaded iatg 38K, 1L is

spught on Lhe specified devicals) (if anyd. If a search of all

devices fs regiestzd the devices are sgarched in the same order
as for = Kernel OPEN CHAMMIL cal® {sec [11).

If the prograrm is not already ruaning and is a non-machine code

ar trusted machine code program, it 15 invoked a5 a new )
application. The wvalues in the caller's A2 to A4 arc Trahsmitted
to the new applicaticn.

If transfer of foreground i3 requested (which cam only be by 3
grivary acbiviky thet currently has the foreground) the new
applicatiaon i3 moved to the foreground, and RELFASE FOREGROONG (Ses
spclign B) impdlcitly occurs in the celling activity.

If tie target argaram 15 al-eady running as an application, the
cail fails excapt fn the case 2L.W=2 or & {sac deseciption of error
U, In the Tailer tase, the foregrownd is transterred, byt oot
the registars AZ to A,

4.9.2 START ACTIVITY

Trap Kame: 7. JIRECTOR

Artion YValue (D0.BY: O.ETACT

Additiagnal Call Parameters:

A0 @ entry point tn new activily: the permitted values are
dafined in seclion 4.7.

LW : rank of res activity {1 = untrasted, 2 = frusted)

0. ¢ inizial priority of new activity (0 ta 127)

D3.L : size of stack space tn be praovided {nambker ot bytesl

Reaturn VFarameters: .

DO.L - Actiwity idantifier of new astivi-y

Error Returns:

BF kad parameter
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oM+ out of memory
HA tnvalld rank specifled
NS imvalid cntry point spocificd

This call ¢reates 3 now agtivisy and asscciated stark, and entars
the activity at the specified entry point.

4.2.3 LOAD PROGRAM

TTap Nama i T.[CIRECTOR
Bctfon Value {DO.BY: D.LOADPR

feditional Call Pavamebass:

't
o address of buffer containing lZ-bvte name of tarqet
arageai
Al descriptor to program to be ragistered to calling
activity
4.W: specifies the devices to be searched, &n the same way as
in section 4.9.1.
In addition, b7t & specifies the function of this call:
=G : the name 15 specified by A0; Al s ignored
=1 ; the name is spacified by Al; AD is ignored
Mota: early releases of Director assume that Eit & is
rern,  An applicaticn that is o ran on all wersions of ;
the system softwa-e should svpaly Loth AD and AL whea hi. |
A=
Peturn Farameters: ﬁ_)
A+ dercriptor to targef program (see sectinn 4.A)
0L.L ¢+ 1 = target program i untrusted, 2 = trusted
D2.L : activity fdentifier of primary activifty execubing tarogeb
pragran, The value of this parameter 135 def ned anly if
crror U ig peturned, indfcating tnat the target pragram i
an aaplication which 135 already running. IT toe target
program 1t an gpplication which is nat ronniag, ereoe WP 1
retuvred
3., = slack zpace requiremenl of Target arngram (nurber of Gytes)y
bD4.L @ Irad source [See section 4.9.1)
Frrgr Ralurns:
BF :  had parameter
KF procean agt Tourd .
DT . divdcter tahles full L
WP . target program yrswitable for this gparation (progran has

"applicat on' progevty; progiam s not machine code)

wyw verypdf.com/ to remove this messa
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o targset program already runming as an applicat®on [see -=gj

deszriptipn of retirn parameter 02.L7.
Response TU cam also resutt from oa failure to apen a

program File because it is aiready open “or writing. In <

this cage, zerd ic returnad in 92, !
UF : unfarmatted ar no valume specified drive :
WY valumz removad ar unseryiceahle . L
PF @ file reed fatTure %

MG+ pperation not complabe (see secticn 4 8] -
The furnclion o7 this call depends on the walue of bik & of 04,

A I bit & i¢ zero, the call searches for the neminatad pragran in
the same way as S1&R1 MPFLICATION {sea section 4.9,13. 1f Lhe
call s suecessful, it returrs a descriptar to the pragram, which
may bz used subssguently to call the program (see sestien 4,67, o
The calling aczivity is registered as a user of the program, -

If b1t & f5 1, the call registers the calling acbivity as a user
of the program idestifiec by the descriptor (which wi | have been
passed from another activity that alrzady has the program
registered],

4.9.4 RELEASE FROGRAM

T+3ap Name + T.DIRECTGR
Action Valase (DQLE); D.RELPR

Additioral Call Parameters:

< A0 :  address of baffer conlalning 12-bByte name af -zrget Ly
s proge-an s
Al :  desceipter toc target progeam (returned by a call on LOAD -
FROGRAM)
Nd.W: bt & speeifies which parameter 1dentfies the target
progeam:

=1 : the name is specified by AD; Al is tgnored

= | ; the descripter is specified in Al; AQ s ignared
bits } to 5 and 7 ta 15 should be set to zera

Mole: early releases of Director assume that bit B fs

rerg, An applicatism that ic te vum an all versions of
the sysigm scftware should supply both AD amd AL wher hit
E._

Erigr Returns: B
i;} Noae B
' This call de-registers the calling activity as 4 user of the f*j

spacitied program, as described in sactian 4.6,
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4.9.5 DESTROY APPLICATION

Trap Name: T.0.RECTOR
Action Value {LO,HY: 11, LAPP

Errgr Raeturns:

MAh = rcaller 15 not a primary aclivity
Unless errar NB s retyrned, oo relurn §s made.

Ths call deletes Director®s record of the application invacation,
and dettroys tae primary activity that makes the call.

4.9.6 IKHIBIT APPLICATION

Trap Mame: T. DIRECTOR
Actlion Yalue{Oi}.B}: 0O, INHAPF

Additlonal Call Paramebey:

01, : Bit 0 = 1 put application into ‘Akandoned' slate
D dn nat
hit 1 - fartionec anly if bit 0 i=s G end applicakion
1 nat alrazady in 'Abanrdoredt stata)
1 put applicatlan 1nte 'Unavailabla' siate

O oremgve gpplicabion fron 'Unavailabfe® sale
Bit 2 1 {independant of Bits C and 13 t
1 inhibil entry Lo applicaticr Tor Reyiow b
0 alTow entry to apalication Tor Feview B
{see section 6 tor delafly of when Heview ;o ?
may oCCurl "\-} i
b1t 3 to 15 : roserved [2evro} %
AReturn Paramelers; E
oL : Fovegraund state {Sen sectinn 5.4) Eu
T
Evrar Returns: ;
e : calier 35 not a primary activity 3
This <all sets the callirg application inte the specified state. E
I.

In the 'Abandoned® or fUnavailable' state, the appiicatina cannot
be moved to the foregrgund by the end user, The 'Unavailablet
state 15 reversibie. If the 'fAbandomed' or 'Unavailablc® state is
recuwezted, the applicaticn's foregeound phase (if any) is ended by
an ima icit call aof RELE&SE FOREGROUMID,

4.9.F GIVE 3YSTEM YERSIOW NUMBERS i;h

Trap Name : T.OIRZETOR
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Aceton Walue (DO.0) @ DLGTVWER

addikicnal Call Paametors:

Jlal : this register 1s reserved for future use; at present
it shoa'd 12 set to 2zro

Eeturn Parametarc:

a1l - base software versien numbew

DL : hase softwarc variant identifiar

A ; 3.4 : =elephasy madule Tiemware version aunkber
r

. L : ndefinec

Ervar Returnsa:

By : cal] is not supnerted by cuepant wersian af systen
softwzre. This erear will b2 raturned by early
releases of the saftware.

: This cail relurns infarnetion abouk Lhe wersinr of soflware and
! Firrwara im1 use.
i
i The genaric version numaer 07 the base software is returned in
: Ul.L a5 the four graphic ASDID ckavacters supolie:l when the
: i cystem was built, for exarple "FL.2".  {Nnt2 that, in development
! i hLifds, tha calue i3 vslally set ta b-'nar;f zavn. )
L;f : The varianl juentifier reburned ia D2.L0 also consists of foue
graghiz AESIT charactars suaplied wien the systern was huiit,

This identifier may be used —o identify wariants of the generiz

; basc software for use i1 parsizular tevritorizs efc..

; The telvphony rocile Firmware varsiom rumher s returaed 3% W0

: binzry numbers in the byles of U3.W. For example wersion 2.1 s
returred as F0Z20L.

Thg roee sigrificant word of D3.L and Che whole of DAL are

relyrned with undatined cuntants.  Tac waluaes may be definad in

laler “elezascs.

The sienificance of the version 4unbers, and the usc Lnad may be

rmade of them, are outsina the scope o7 this document,

4.9, GIVE PROGRAM HEADER FTEID

_ Tragz Hare = T.OIRECTOR
P .
M Aczicn value (0D.AY : DLRIVEROG

Bdditianat Call Tarametass:

_|
'r'f;|
.'I
|
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;
I
ki
N
5
4
g

D1.B : identifiar of veguired fseld

02.W +  langth of buffer addressed by AZ

D4 . :  bit & specifies which parameter identifies the target
T Dgran:

0 ; the namg 15 specified by A2; Al 7+ ignored

1 : tne descriptor is specified in AL; A is

ignored :

Al : #dross of buffer containing 12-byte nzme of ‘Largel
pragra

Al :  descripter to target program (retarned by a call on

LOAD PROGRAM)

b2 : address of buffar fin RAM] nto which the program
haadar “ield 1< to he copied

Return Faramelers:
Wone
Error Returns:

WP : the specifizd program is oot in R0M nor currently
leaded into RAM

N : the smecifisd program does nof have o field with tae
specified identifier

g2 : call i3 nat supparted by current version 0 systom
software, This error will b2 veturned hy pariy
releases of the software

This call returns one of the optional information fields from Lhe
pregran header of 3 spacified program.  The format af these
fields is defined in Appendix 1.

Tre program must eithar be tn ROM or ¢uwrrently lpaded Tnlu RAM.
1t need not be in the same page as the callee of this interface.

The information returnad into the buffer addrecsed by AZ consfsto
of one byte containing ihe lenath (i1 bytes) of the specifled
figld as it appears in the program header, followed by that
number af data bytes copied trom the header, I the supplied
buffer iz too large, the spa-e bytes are unchanged. 17 Lhe
supplied huffer is too zmall, the excess bytes are not returned;
the length byte indicates the number that could have been W7
returned [and no other warning of truncatian 15 given).
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5.  SCREEN/KIYEOARD HANDL ING

5.1 Intrpduction

This section describes bne standards and interfaces by which
applicalions conventional |y actess the Soreen and kayboard in a

: manner Lhat corvectly supports the OFD “wnet onal architecturo.

' The chiectives are as far as possible Lo conceal th2 complexities
al the architecture, ta simptify the writing of applications, and
L0oancolrage i comsistent approach across the range nf applications
gy perceived by the end user.

L;j 5.2 Architectural Dvervies

OPD san perform several applications simullanecusty, subject to
resaurce cunstraints,  An applicatior that needs a rsscurce that is
. currently anavailable must stop for not start), or wa'b until the

! resouves becomes available, possibly meamwhile performing cther

‘ work nct dependent an the wesqurce.

1

] The most ¢rilicdl Fesource is tho screen.  Only gne applicatlior can
be using the soroen al any time: this is called the fﬂﬁegrnund

l appliration while it retains the screen, and is said to be running
in foreqround mode.  Any other running applicatians are for the
tire being backoround applicaticns ruAning in backgeoerd mode,

' Stree the user's perception of what the OP% is daing i primcipally
througk the soreen, he can always cacosz whick applizalien is te be
in the foregeound, and his choice is never pre-empted (swxcgpt or 2
System Ercor), The choice is made through the START and SESUME

' keys, o5 described in the iser Specification (3]

(;; Tor ergonomic reasons, the Forcgrodnd applicatien is aiso the

) fanly! application to which the application keybsard can be

1 currently connected. The application keyhoard is that part of the
keyhoard thzt can be read by an appTicatien running under HMrector,
and comprisas the whule keyboard excluding the dedicated 07D system
kays, the dedicated telephony kays, and, while the (#J 1s ir a diad
slate, the keys used fur Lelephone dialling. [etails of the

. Tik-a11ccatien of the kayhoard are given i3 the Kernel

i specification [11. The appl'caticn itself does not need to be
aware nf the currenl suballocatior of the keyhcard, byt the
apalicatian aesigner must take Lhis into account when designing the
mner interface.

! Within zn instarce of an apa icazion, several use~-visible "tasks"

I can Be run simw taneocusly, snd the screen and keyboard may be
shared belwaen them, Th's subdivigion is the resaangibilizy of the
applications as far as the interaction with Director and the end
aserts control of applicatians is concerred, it is a single
application. This approach is not in general recommendad Tor (OFD

{'; applications, since it involves the user ir tug lovels of cantrol,

| The user cacases which application is to be in tha Foreground by
reans of the STHRT amd RESUME keys.  the design intenption of bnese

L . H
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£.6.1 FReguact Foreground i
5.6.2 FRrlpase Fureground i
5.6.3 Suspend Foreground £
S.6.4  Kead Menu Key D
6. REVIEMW 3
6.1 Purposec -
.2 U Intertace : i
4.3 Handlirg of Eeviaw by applicaticn T
.4 Jee of Keyboard during Heview. P
: 5.5 Ephomeral Systom Bpplicatiars e
- B.6 Interfaces s
£.6.1 FRead Revizw Koy -;{
A.0.2 Trxit Review !
6.6.3 Declare Firel aevize Screen i
7.  SEGMEWTS i
7.1 Segment names L
7,7 PReviewable segmenzs r}
| 7.9 Sagment usage : il
F.A 0 Slore . Usaoe Iepors : e
7.6 Intzrfaces Pt
7.5.1 Chance Sequonkt Properlies S
7.5.7 Deslroy Seqeent A
£o503 Bel Zegrenl ldeplifier £
7.59.4 Eequest Ecad Access to Segment -
fub A equast Write Accgss to Segnent | i
T 0.6 Jalaass Write Access to SegRent v
7.5.7 Rolpese Accrss fa Segrhent i
./ B.  NOTICEBOMWRD . s
E.1 Dascripticn T
B.¢ Flags ?
i N1 Uutpat Ares N
: 5.4 Telephony doticeboard . %
L.k Interfacas s
| R.4.1 Lisplay Moticeaoard Flag S
' 1.5.2 MHsplay Holicehaord Report P
‘ 5.5.3 Cancel “pticebaard Report
&.5.4 LConwverz Naze and Tire L
S
i 9,  SQUND GEMERATION ¢
9.1 Descréption e
9,2 slandard suinds . 3
8.3 Special sounds ' 2
9.4 Inte-fales S
G.4.1 HMakz Sound S
]
: _ 10, NAME TABLE SHE
| o 13.1 Descrlption !
! 10.2 Regizter af chblect tprs O
: 0.2 Irterfacas -é
i
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keys is to enable the user to select a mew foregeound application
{START) or to return to what he was dofng previously (RESIME). The
effect of thesa keys on the current foregroumd application denends
on the application. To achieve a measure of conzistency across Lhe
range of applicatians, the DPD philosophy is that most applications
shoutd fall into one of two styles:

1.  Transfent applications, Such applicetions are typified aw
shart access Eo the screen ta perform single updates or
erquiries oo informaklon in the P, amd are likely to be
inypked at unpredictable times while longer applications are
running. When the sser felects a new foreground applicatfaon
by START or RESUME, the assumpticm 5 that he has finished
with the tranzient application, which accordingly ternimrates.

2. Extended applications. Such applications ave typified by
lengbhy wser loleraction via szreen and keybgard., The user s
11kely to want ta break off to perform other wrgent taskc
while retaining the ability to return to the extended
pplication, When the user salacts a naw Frveground
app[icat1un by START o RESUME, the extended application wili
40 Tnte background made, relinguishing the scraem and keyboard
wntil it is again selacted as the toregrownd application, but
if appropriate st#1l accessing other devices [such as the

modem) .
The terms 'transient' and 'extended' are part of the user view, amd 3
cak be used in user docurentation of applications. The terms E o
dascribn brrad styles, and rannat encompass ewvery case.  THRTE may
be applicatigns that are sometimes ftransient and sometines extended G
{e.q. & Yiewdata applicatisn trangiantly handling <tored pages ar 3

hand1ing an extended connection to o Yiewdata servicel, {aﬁ -h

A further broad class of applicatior is tke Spasmodic applicatan.
Such an applicatian 95 typically quiescent, wailing for The
occurrence af an event of interest to it, for example, the starl ar
end of a phone call, tae arvival of an electranfs messages, or a 3
preselected time being reached., The appiication may Chen Wish To E
interact with the end user, and will became terporarily Tiko a bt

transient, ar more probably, extended applicallan, before returning n
to its quiescent state. £
A general rule appltesble bo a1l applications (except those . 1k
marked as 'invisible'], and in particular fo spasmodic HER
applicatipns, 1s that they pust present a display when selected i g
as the foreground application. Even if me Juser Tateraction is

relevant at the time, the applicatisn may allow the Jser to : iz g
change its cantrol parameterc or at least display a status h]m
soreen.  (An applicalion can become "non-interruptible® dyring a [ 44
termiwation or abandon cequence: cae cection 4.0 . HE

The foregeound application's use of the screen nay also ag ‘iﬂ :

interrupted by use af the REVIEW key or one of the built-in
ephemeral functions which acts 1ike REVIEW, e.g. SHIFT/RZCALL and
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SYIFT/REGIAL. Part ot the definition of the function of these Keys
is that taey have no permanent effack on the application whoie
taregraund phase is “nlervupted by their usz,  The forecroind
applicatian, whether Lronsient o= axtonded, will therefoare ga iato
backqround mode, bub will continue norral ly when (and if] the
farcgraund is resivred 3l Lhe eod of the Reviaw sequence.

AT

A5 well as expecting to be inlerruphed hj 2 Rewview seqience, eiach
apelication rust alsa normally De prepared to be reviewed itsalf.
Thit aspect 15 covered in greater dotzil o seclism 6.

5.3 Mechanisms of foreground control e

L,f The Togisz necessary to glve a correct end consislenl response fo
the poourrences which {nfluence tao allaocation of the foregreund is
creaplex. The approach in the DPD sys:en 1s that such occurrence: -
are sespn dircctly on'y by Director.  Birector then caudes
appeapricte events in the affectad applicattons, sema of which nusl
br acknowledced by the application making a call am Divector.  The
events are caused in a seguence which ensures a covrect ano
congistent response to Lhe end user's commands.

The evonts are capted only iv the primary activwity of the
application,  Acknowladgenenls, where required, are alio made by
! the primary activity, It will vsually be nost conventent if
I sereen handling is petaraed by the primary actieity, (5ee Iy
spctian 0.5 for recommendztions concevning keyboard handling.) :

R

8 pariyd during which an application potentially uvses the screén
iz czlled a Faregrouna phaie. The apalicatinn Indicates that it
wiShes to enter a toreground pudse by calilding REQUDST FOREGROUND.
- 8 parametcr te Lhis procadure specifies whether the regeesl 13
L_J Betiwe or Passive. MWith an dclive vequest, the application is
1 ' actively soiiniting the 2nd user's attertien, perhaps because of
: : | come oxiernal oocuerence which bae end uszr may not have
H forcceen, cJdch as unanlicited conmundzations traffic. The
gpplication wil® ramally volpul an Tvent Beport Lo the
Moticohnard (see seckion &) when it makes an Activae farepgraund
! raqyest (if it dees not dmredialely acquire the foreground). Witk
: g Passive reguess, the application is merely indicating that it
Fas & srreen to display when the wser selects it as’ the
Moreground applicatian,  An Active request cauzes the status
) tattention' to appear against the application on tie Top Level
! ‘eriy [ov its subsidiary verusd; 2 Passive weguast Causes 3
"Waiting' sktalus.

Followitt a7y seccessful call of {EGUEST FOREGIOUND, Lhe

| Foragrountd 47 Tocated event will accur when fand i) the uzer 48
; ' celects tre applicatior for foreground mode.  The event will occur IS
willi'n the IEOUEST FOREGRAUND call if the applicatian is already vl
aptizled Lu use the Foraground. b};

Ihe nser may seloct an application for forzground moda when Lhere
j5 no webstanding Foregrourd r2nuzst from the opplicatien. Ir

mape2e0Ron h . [ ?‘- 3%4‘5’[
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