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Preface --_. -- ----

Whet's in the Update 
This update to the Apple IIGS Toolbo:c Ref~ conums new material 
describing numerous changes to the Toolbox. There an: four previously 
undocumented toOl setS, 65 new !COl calls, and numerous COCTectiOns and 
additiol'l$. 

Organization 
In ordtt to make this update e:lSy to use for those who are accustomed 
to the AppW lIGS 1bo1box Rej(mmU, it Is organized In a ,lmUar manner. 
The material is arranged In ch:Ipters that are devoted to Individual tool 
$etIiI or managef$. Chapters that update Information about tool sets that 
were documented In the first edition appear in the ume order a.!I the 
COtTe$pondina chaptet3 in the original rderence. The chapters 
documerulng me four new tool SCIS appe:u in alphabetical order among 
the other dlaptcl1' . There ate several tool $CtS thaI are essential ly 
unchanged; these tool $CIS o;lo not appear in the update. 

At the beginning of each chapter l5 a brief note about U conlent5; toOl 
sets that were previously documented are 50 noted, and the chaptets 
where their dOCUmen121lon can be found an: mentioned. 

Typographical conventions 
This updatel:;trge!y obeys me typOgn.phial tonventiom of the Apple 

. IIGS n>olbox Reference. New terms appe:;u in boldface when they are 
introduced. Parameter and foeld lUlTIeS m: given in {wl/cs. Sam ple CQde 
listings appear in the Cour ier typeface. 

• 



Indexes 
The upW.te con!2ins twO index<".$. Fif${, there is :l.n itldex of calls thaI 
arc new in this Upd:l.te, arranged alphabetically. ~ext Is an index llsUng 
all tool calLs, both those In the Apple IlGS Toolbox Neforeme, and thOOt: 
documented In this update, This is Included to m:l.ke It easier to find :I. 

p:l.rticular call's description, whether It Is :a new all, or one that was 
previOu.sJy documented. 



Apple Desktop Bus Tool Set 





Thi$ chapter contains new information alxnn the Apple DesktOp Bus Tool Set. 
The complete refere:nce 10 the Tool set " in Volume: I, Chapter} of the 
I1pp~ fiGS Toolbox RIl!eren<.ll. 

Clarification 

You can call A$yn<::ADBRec:elve to poll a device using regisler 2, and it will 
n:tum =In usdi.ol Information about the: Slatus of the keyboard. The: 
following Information Is reNme<i In the spedfied bits of reglsier 2: 

Bit 5: o-Caps-lock down 

I -Caps-lodc. up 

Bil 3: O-Control key down 

l-Control key up 

Bit 2: O-Shlf( key down 

I-Shifl key up 

Bill : O-Opllon key down 

I-Option key up 

Bit 0: O-Open-Apple key down 

l-Qpen-Apple key up 

Apple Oe$klop !Iu$ Tool Set 5 
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Chapter 2 

Audio Compression and -
Expansion Tool Set 





This chapter documents the fe:atures of the new Auaio Compression and 
ExpalUion Tools Set (ACE T00I5). Th", i.'I a new tool set, not prcviously 
documented in the Apple m:;s Toolbox Re/fJtWICfI. 

About Audio Compression and Expansion 

The Audio Compression and E:.qnruioo (ACE) tools are a set of utUity 
routine5 !hat comp1'e55 and decompress digital audiO dala. The tool set '" 
designed 10 5upport a Y1liety of methods or audio slglUl compreSSion. but at 
prescnt only one model '" implemented. A koowledge,ble programmer could, 
however, create alternative methods and use thetn with the ACE tools. 

With the presenl model of compreMion supported by the ACE lools, you can 
choose eithcr of [WO compression ratios. You an compress a digital audio 
sign,l to h,lf it! origin,1 sile or to three~ighths ilS origin:.ll sil:e. The I'::nlo 
u~ is detennim:d by a parameter of the ACE call dul does the compression. 

The obvious advantage of compressing an audio signal is that it takes up les.s 
space on the disk and leM time to ttar\Sfer the data. A digital sample that is 
compressed to half its original sil:e occupies only IuJf the space and takes 
only half 'IS long 10 transfer. Suc:tl a sample can load from the disk twice 'IS 

fast a5 the uncompresK'd version , and i5 much more el:onomlcal to upload \0 
or download from a commerdaJ computer network. 

Uses of the ACE" Tool Set 
Sob'are often lneludes sound eiTect5, music, Of speech. The problem with 
digitized sound Is thaI requires considerable SlOf1.ge spaee. A faithful 
monophonic digit/nUon of thirty secQncU of an fM f1.dio signal occupi~ 
nearly a megabyte of disk space. A user might be $Offiewhat reluaant to use a 
program that occupies so much space 10 achieve $OUod effects. lbe ACE Tool 
Set provides you with the means 10 compress dlgitittd sound signals to 
minimize this problem. 

ACE presently suppoN Adaptive Differential Pulse Code Modulation 
(ADPCM). Thls compression model urumes that audio signab tend to be 
relatively smooth and continuous. If frequency and amplitude (pitch and 
loudness) of a typical audio $ignal are plOlled against time. the graph ;., 
relatively smooth compared 10 a spreadsheet, a teX! document. or other 
typical mes that may conuin arbitrarily distributed byte·values. A3 a result, 
II is possible 10 consuucr. a computable model ol .... hat the next .sample in the 
signal will prob3bly look like. AOPC,\o! COnstruC15 such a model by exatnlning 
a ~gn~ and comparing 11$ predictions ,gainst aClU..t ~ values. II then 
encodes the difference between !I$ prediction and the actual value. 

ACE Tool Sel 9 



AOPCM relies on the rc:latlw: predicrabiliry of ~udio signals. If the changes 
In an audio signal are too great or sudden, the value that ADPCM records 
.... !II be erroneous. In general, there is a certain statistically predictable 
amount of erTOf wt appears In any signal that is compressed by this method. 
The: errors appear, not as distonions of lhe quality of tho: sound, but as pink 
noise:, or hw, much like the hiss on ordlnary asKttC recordings. This makes 
ADPCM compression suitable for many $Ol.Ind compression tasks, pal'licularly 
for sound effects or speech in games or buslnc:s5 software, but not for w:ry 
hIgh-fidelity reproduction. A signal compressed by the ADi'CM method will 
likely be too noisy for use In prof_ional musical or rdm recording. 

How AOPCM works 
The ADPCM model assumes that any particular digital 5lI.mpie in a block of 
audio data has a value that is relatlw:ly close to those on either side of It. In 
fact, the noise In the reproduced signal arises from 5lI.rt\ples mat vary more 
wn the model assumes. ADPCM predlcts what the next value should be, and 
compares it with the value that is aawUy there. The difference is encoded in 
a value that is some number of bitS In size, that size being spec"ined by the 
Implernent:iltlon code. WIth ADPC.\I the programmer can specify encoded 
values e ither ~ or " bits wide. Since the original data is Stored in 8-bil 
5lI.mples, the compression rate is either 8 to ~ or 8 to 4, depending on whid> 
size a particular program specifies. 

Errors re.sult when the difference between the original signal and the value 
that ADPCM predlcts is greater than <:lin be encoded In the specified number 
of bits. The encoded value then effectively becomes a random value, and so 
becomes audio noise. If the target code is ~ bllS wide, then the dUTercncc 
observed by \he compression algorithm is morc likely 10 be our of range than 
if the code: size is " bitS. Greater compression re.sults in gceatcr loss 0( 
fidelity . 

As stated earlier, the fidelity loss sounds like hiss, not like a gross 
distonlon of the audio signal. Even using inaccurate predictive models, 
ADPCM tends (0 produce hi$ll rather than harmonic dlsl.ortion. The technique 
\r.Icks the gross ch:traaerlslla of audio Signals well even when the nte of 
errors is high.. A rleoompresscd. signal sounds faithful to the original, though 
muflled by DOise, 

Audio Compression and Expansion Tool calls 
The Audio COmpression and EJ:pansion Tool eaUs arc all new oils, added to 
the Toolbox since the rU"St edition of the Reference was published. 



ACEBootlnit $0110 
Applkations must not make this all. ACEBootlnlt pe:forfT15 any initla!izaUons 
of the ACE tool5 that are necc:s:sary at boo!. time. 

Parameters 
This caU has no Input or output parameter5. ~ s\llck Is unaffected. 

c 

ACE Too! s.t 11 



ACESfOrfUp $0210 
[nitia[izC5 the ACE tool$ for use by an application. ACEStanUp seu uide a 
region of bank 500, spedOed by ZcroPageLoc, fOf usc as the Ae;[ 100[5' 
dlrea·page. At present, ACE uses one 256-byte page of bank $00 memory as 
its dIrect-page. future versions of the ACE tools may usc :l dlfTerent amount 
of memory for the direct-page, $0 applications should dctaminc the correct 
sw: for the dirccr.-page with a call 10 ACElnfo. The tool set's direct-page 
should alW1lYS begin on a page boundary. 

Parameters 

stack Mlore ean 

1_ prt:Uiow W 'IUmll _I 

$lack aft .. cal 

_I Word-Where 10 ~11oc>.\e direa-paae space 

_I <-sp 

1_ prnrlow W n.krU.s _I 
1- _I <-sp 

'00<$ 
$1001 ACElsActlve 
$1002 ACElladDP 

c 
a"tarn pasca l void ACEStartUp() inline( Ox021D.dispatche r ) : 



ACEShutDown $0310 
Performs any housek~plng that is required to shut down the ACE tool set. 
Applic:uiOrl$ th2t use the ACE tools should alw;lys make this call before 
quitting. The appllcatlon mUSt allocate :lIld deallocate dlrea-page spa~ in 
bar.k zero. 

Parameters 
This call has no Input or output pan.metel'S. The suck is unaffected. 

'ITOB $1003 ACENotActive 

c 

Ace Tool s.t 13 



ACEVersion $0410 
Returns the "ersion number of the currently lnSlalied ACE too! sct. This call 
can be made before a call to ACEStartUp. Verslonlnfo will contain the 
Information in the standard format prescribed by Toolbox version-number 
protocol. 

Parameters 

stock be10re call 

1_ prwf()u.s 'Onl¥nlS _I 

I
I-

..... 
Stocll an., call 

_I word.-Spaa: fOf result 

_I <-$ P 

1_ /1'ftIIOW COtllCUI _I 
1_ ueTt/O N/rifO 

1-

C 

_I Wonl-VCf3Jon nl.ltrlbc:r 01 AC!! I0OI "") 

_I <-$P 

e"t.~ p""c"l Wcrd ACEVeuion f ) inlin.'O ",0 41D.dhpat'he~1; 



ACE Reset $051D 
Rc:s<::ts the ACE tool set. Th;$ C2i1 Ls made by a $}'$tern reset. ApplicatlOrl$ 
$hould never make thIs call because tool set Initlallz:atlons 3ppropriale to a 
machine reset are performed. . 

Parameter. 
This C2i1 h:ts flO input or output p~ .... metelS. The sack Is un:affeaed. 

c 

ACE TOOl Sel 15 



ACEStatus $0610 
RelUm$ a Boolean nag, which is TRUE (nonzero) if the tool set ha$ been 
sune<!. up, and FALSE (lero) if It has not. This call CIIn be made before a call 
to ACEStinup, 

stack belo,. coU 

1_ pl'ftllo<Ll: roootents _I 

i
i-

Slcx:k otter call 

_I "o~paa: for rcmll 

_I < -liP 

1_ Jm!IlIO<I.$ WflI.,,1$ _I 
1_ Ql;/1wFk:lg 

i-

C 

_I wotd Boolean lndic:uina; .... hether toOI.tel;" aai", 

_I < - liP 

extern ~5C&1 Nord ACEStatua ( ) inline(OxO'lD . di~~tcher ) ' 



ACECompBegin $0010 
Prepara the: ACE tools to compress 2. new 2.udio sequence. After 
ACECompress completes the process of compression :rnd ret\ltn$, the ACE 
tools nOlm:l.l ly uvc certain relc:V1ln\ st2.le infOml2.tion so tlult subsequent 
calls to ACECompres:s can be 1.Ised. on succeeding pans of the same audio 
sequence. [t is often deslrab[e to bruk 2. long 2.UdiO signal inlO smaller partS 
for compression. The preserv:ltion of approprl2.t<:: state V2.riablC$ alloW! a a.Jl 
to ACECompte.5S to oomptess pan of such 2. signal 2.nd then, fOT a subsequent 
call, to oonllnue the compression process where the previous call left off. 

When a program calls ACECompress to process 2. new AudiO S2.mple, it shO\Jld 
call ACECompBegin to ensure that 2.11 S2.ved state Inform2.llon 1$ cleared 2.nd 
thaI ACECompress is surtiDg with .. "dun slate." When 2.n 2.ppllc:otlon is 
compressing a long 2.udio sequence as 2. number of smaller pieces, It should 
call ACECompBegin onry bdore the fl'fft suh-sequence. Thereafter, the 
applla.tlon should no!: make this call until aU parts of the sequence have 
been pr~ The SUte information thal ACE pte$eTVe$ between calls 
allows ACECompres.$ 10 plOCCloI' subsequent block.s using appropri:lte 
information from previous one$. 

Call ACECompSegIn only before compressing the fU'SI sequence of :l series of 
sub-sequences, or before com~1ng a single sequence thal is not pan of a 
longer s-equence. 

Parameters 
Thill call has no Input or Outpul paramelel"ll. The stadt Is unaffected. 

''''''' $1003 ACENotActive 

c 

ACE Tool s.t 17 



ACECompress $0910 
Compresses the equivalent of NBIIis. of blocJt.o; of d.iglUl audio data and 
stores them at the $peclfied location. The data 10 be compres.$'Cd are located 
the equiv1l.lent of S"OjJs.t bytes beyond the locatIOn $ped1\ed by the S" 
handle. The resulting compressed data are Slored the equivalent of 
DestO/ftet bytes beyond the location $pecll1ed by the (Nst handle. The size 
of the source data Is the equivalent of NBIks"~12 bytes. The data have been 
compressed. using the method specified by the MethOd parameter; for the 
supplied ACE ADPCM med!ods I and 2, the size of the re.rulting data {., 
( NBIks"'64 "(S-M,thod». 

o N'*: BeauS<! ACI!CcompresI. is gu:uanleCd 10 reduce the ai20e of e\'I!ry byIe of 
.fO\U"ce data, the ~tin& data CUI be scored In the pme pbee as the JO.Jroe 

data. The 5OU1"OI! and destination locations In ItA.M c:an be the same. 
Impononl 
the noIIkH" 0 ~ed sIgnoIlI. the noisI« 1M ~ ~8SSed UIIng AOPCM 
""'" bto. Iv"/of nc::Ue II'ICJt Is "'ITOduc.c:l 11"110 1M IIOrd prod ..... ~ In 
1M oucIo cIoTa. and ~ etrOfI .., 1M c~eaIoo and ""'POI ..... , proc_. kif 
IhiIo reason. any editing. equcllrollon. Of olh« lOUOd..pfOCet*og en.cll IhoUd 
bto oppIed 10 ..... original sIQnQI btolole 1111 COO'T\PI'essed. ADPCM o:orrpelllol"l 
IhoUd bto IhoI lost proc;_ o;:op,::h-d 1'0 01'1 audio IIgnoI ~tor. Ills .tor.d 01'1 1M ... -. 
Parameters 

Sklck belOie coil 

1_ pmtfol4 COntomlS - I 
1- - I 
I- S~ - I LOna---l"hndle t.o the KOUI"OI! <lata 

1- -I 
1- Srr:ojfttt -1 Lona-Qf[sct from Srr: 10 the Jauol .sIcnge loation 

1- -1 
l_ Oft, -I Loaa--Handle: 10 .toragc! tOf the resulting data 

1- _1 
1- DmOffitt -I Loaa--Of&et from Dt!!.t 10 the actualltOtage location 

1- NBIIc5 - I "Word--Number 0I~ 1 2 KB bIocb 01 daa 

1- Mi/bod - I wof'd-...Metbod 01 compte5'ion 

1- - I <-sp 



51oc:k aniiii' call 

1_ p_ COPU~ _I 

1- _I <-sp 

'mn 
SI005 ACEBad.Method 
51006 ACEBadSre 
51007 ACEBadOc3l 
SIOO8 ACEDauOvcriap 

c 
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ACEExpand $CAID 
Decompresses a pre:viously compressed Audio SllItlple:, using the: me:thod 

. specified by the: Metbod parame:ter, and stores it at. the spc:cified location. 
Unlike: ACEComprc:s:i, ACEElrpan(i cannot store: its rc:su115 In the: same: 
10C2t10n a" its 5O\Jrc:c: since the: resulting data Is 2 ID 2.67 times lIS large: lIS 
the: sourc:c:. 

Parameters 

Stock ~ore cal 

1_ p'fWlous emIl_ - I 
1- - I 
1- ,,, -I 
1- - I 
1- Src°fft" - I 
1- -I 
1- D." -I 
1- -I 
1- [}eJIOjJsel - I 
1- NBIJu - I 
1- Mfllbod - I 
1- - I 

SIoc:It 011 .. col 

I-~~ - I 
1- -I 

'n"n 
$1005 ACEBlldMe:thod 
SlOO6 ACEBadSrc 
$1007 ACEBadDest 
$1008 ACEDaUO\'e:rlap 

c 

lona-H1.ndic: 10 the 5OU~ <1> .. 

Lo"a-OFrsc:t from Srr; 10 \he muaI.swn.gc: location 

Lona-ftandle 10 stOrage for the rc:sultina data 

Lon ,........o«sc: from. DesI IO Ihc: 1.au1.l .Hongc: loc:allon 

w~uat>ercL SI2 KB block" cLdata 

Word----Med>od of'compre.sion 

<·5P 

< ·5P 



ACEExpBegin $OCIO 
Prepares ACE to expand a new sequence. like ACECompBegin, ACEExp6egin 
clears any Stored SUte information from prevloo.ls Q.lls to expand comprbsed 
data. A large oompre.ssed sample an be decompra.sed by proce:sslng it as a 
series of sub-sequences with repatal calls to ACEExp3oo, beause ceruin 
appropriate state variables an: proe:rved from call to all. If you are call Ing 
ACEExpand to worlt on a new sequence which bellS no relation to any other 
compressed sequence, or to expand a short sequence in just one call to 
ACEExp3nd, you should make this all rU"St to dear thoe: sute variables. If, 
on the other hand, you an: making a cill to ACEExpand to deromprcss a 
sequence that is a part of a longer sequence and is not the flrst sub-
5e{[Uence, you $hould not make this caD first, because it will throwaway all 
Information thai ACE has reoorded about !he previou.s sequences. 

Parameters 
ThIs caU has no Inpur or output panmelCfS. The suck is unaffected. 

'"on 
S 1003 ACENorAaive 

c 
extern pascal void ACEExpBeqlnl ) inline(OxOC1D,dispatcherl l 
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ACElnfo $0710 
ReNmS certaIn information about the currently insulted vC1'$ion of the ACE 
tools. This call a.n be made before a call to ACEStartUp. The InEollcmCode 
pararnelCr specUles wh;tl information the call is w return. At present, the 
only valid value is o. This specifies that the call will rerum the size In bytes 
of the direct-page that ACE requires. 

Parameters 

510ek btiote cedi 

1_ pmMJu.I CONe><t$ _ t 
1_ _I 
1_ spau _I I.OnR--Space ()6 result 

1- i tl/olt8mCod8 _I word-What type 0( info I() return 

1_ _I (-sP 

stock 011« cal 

t- plWlow COIUlnlS _I 
1- - I 
1- l"./oIl8mVIilI". _I I.On~pccir.ed infonn.1tion 

1_ _I <-S P 

'non 
5100. ACENoSuchP1lr.lm 

c 



Chapter 3 

Control Manager 





Thi5 chaPlet documems new features and Information about the Control 
Manager. The: complc:tc: Control Mart28et documerltalon is in Volume 1, 
Ch:ipter 4 of the iIpp~ fIGS Toolbox RlljtJr"fmU. 

New feature$ In the Control Manager 

The COntrOl Manager ha$ the fo llowing new fearurc::!l: 

• COlors In oontroI ubles now use all four oolor bits In both modes; they 
formerly used only bits 0 and 1 in 64{) mOOe. For any appliati()fl$ that 
use color controls In 640 mode, the effea. is that controls wi!! be a 
different color. This change was made so that dlthe~ colors can be used 
with cantro1..s. 

• The barArrow8.ac;k entry In the scroll bar uble wa5 never Implememed as 
firsl intended, and ill now no longer used.. 

• The Control Manager preserves the current port :lCrO$S Control Manaser 
ails, Including those that are passed through other tools. such u the 
Dialog Manager. 

• The Control Manager no longer .:;hanges the fonowing fields In !he port 
of a window that oonuins control5: 

bkPat bJdcground p-i-ttem 

,- pen Ioatioo 

pnSize pen .size 

pnMode ""mod< 
pnf'at pen pattem 

pnMuk pen m.u.k 

pnVis pen visibility 

foruHandle handle of current font 

(onUD ID of current font 

fontFlags foot flags 

txSize .. ~ size 

txfa.:;c text face 

tXMode text mode 

spExtra V2lue of space extra 

chExtra value of clur extra 

fgColor foregro und color 

bgCalor background color 

• The COntrol Manager I1$CS the st:Ite of the window port to compute the 
size of control bounds RECT.s when creating a control. 

• The Control Manager uses the new SpedaiRect: all If It Is a\"lIiiable , 
~Iead of making separate calls 10 frarneRecl and fUlRea.. 



Error corrections 
This Kd:ion explains co rrectJons and improvemenl5 that ha~'e been made to 
COnuol Manager routincs. 

Drawing controls 
The following list contairu des<rlptlons of changcs the Control MaIU.ger's 
bcilities for dnwJng conttol.$; 

o TestConl1Ol returrlll .1 zero if an invisible or inactive control is selected. 

o MoveControl does nOt make invisible conuol.$ vl$lble when moving them. 

o SetOlTitle redraWll the titles of controls. 

o The grow box control now has il$ own color table. f ormerly this control 
shared !he simple button def:ault color table. Because: of \hili a size box 
was drawn as a single black box. The highlighted grow Dox now appears 
:as a white: Icon in a black box. 

The previous grow box default color table looked like tills: 

SOOOO Black outline for box 

SOOFO 

' 0000 

Not hlghllghlei1: black outline In white in1Crior 

Highlighted: black outline In black interior 

The new grow box default color table looks like this: 

SOOOO Black outline for box 

SOOFO NO!: highlighted: black outline in white interior 

SOOOF HlghUghlc4: white outline In black interior 

• The color \.able for the size box conttol In the Apple "as Toolbox 
Referen" Is InCOtKCl.. The correct \.able follows, with new information In 
boldface. 

growOutline WORO ColO<" of size box's outline: 

Bits 8-15 - zero 

8 115 4·7 - outline color 

Bits 0-3 - zero 

growNorBack WO RD Color of Interior when rIO( highlighted 

8i15 8-15 - zero 

Bits 4-7 - background color 

8 1ts 0-3 - icon color 

growSc=ls.:.ck WORD COlo .. o r inledor when highlighted. 

BiU 8-15 - zao 
Big 4-7 

Blu 0-3 

- baclq;round colol" 

- icon cob.-



Miscellaneous 
The following additiona! ~hanges have been madt: to !he COnU'Ol M3n2~r; 

• On p;a~ 4-76 of the Reference, In the sectlon that covers the 
SetCt!Par:uns call, it states that the call ·Sets new parameters to the 
control's definItion procedure . .. • This description Is mLsleacllng; the aU 
does not directly 5e1 the parameters. Rather, It $8nd$ the new p:anm.eters 
to the conuol's definItion procedure, unlike SetCtIValue, ",hich aCI\Ja!ly 
sets the appropriate value In the control record and then passes the va lue 
on to the dd'Ulillon procc<lure. 

• The CUrTUll version of the Control Manager maintains the requ!recl 
rel::tlloruhlp among the vallO', view. 3I1<i size fields of a scroll bar record. 
In earl!eT versions of the Control Manager it ~ the responsibilify of 
the applic::ation to ensure that the vallU field never exceedec! the qu:llltify 
(stz.vuw). The Control Manager now adju$1S the value ()l' Sf::e field if 
the other quarttilles are set to Invalid values, For example, if V1eUJ - 30 
and SIze - 100, then the maximum val~ a!lowed Is 70. If an appllcallon 
sets the control va llU field 10 SO. the Control ManageT adjusu Si.z6 to 
110. If vallU - 70 and the application sets sIZe 10 90, the Control Manager 
:adjusts rHllue to 60. vtifU/ can al$o be changeci In a """y that invaliclates the 
thr~ settings. In the example mentioned before, In whleb value - 70, 
view - 30, and size - 100), setting vtew to 40 will C1II1SC value to be 
set to 60. 
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Desk Manager 





This chapc:er document$ new fe;;uures of the Desk l>I:l.n:l.ge1. The complete 
reference to Ihe Desk Man:l.ger Is In Volume 1, Chapter ~ of the Apple HGS 
TooIbm Reference. 

New features In the Desk Manager 

It Ls now possible for :I. New Oe:;k ActtSSOry{NOA) to be :I. modllJ di:l.Jog box, 
When an l'DA is opened it returns :I. pointer to la window. The Desk 
M:mager saves this pointer :I.tld marks the NOA open. Subsequent auempu to 
open the 1\'01. s imply select the open window until the NOlo is closed. The 
current ~rsion of the Desk Marager checks lIle rfiUmed window pointer, 
and If its value is zero (if it is :I. nuU pointer) then the Desk. Man:l.ger doe:; 
nOl. m:l.rk the 1\1)1. open. A progr=er an therefore ... Tile an NOA that 
opens :I. modal di:I.Jog box when chosen. When the di:I.Iog 00:0; is dismissed, 
Ihe NOA can be chosen :l.g3.1n Without h:l. ... ing been explicitly dc;o,ed. 





Chapter 5 - ~ -
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Dialog Manager 





This chapter documentS new fearun'!'~ of the Dialog Manager. The complete 
n'!'fereno: to the Dlalog Managa is In Volume I, Chapter 6 of the Apple IIGS 
Toolbo~ Relere1lCe. 

Error corrections 
ihiIJ seclJon explains changes mat have been made to eorrect problem!! wim 
me Dialog Manager, and wim Iu; documentation in the Apple JIGS Too/bclx 
ReleNt"'" 
• lbe documentation for SetDltemType on p3ge 6-82 of me Toolbox 

Reference u}'S mat the call is used to change a dialog item to a different 
type. In fact, SetDltemType should only be used to change the Siale of an 
Item from en2bled to disabled or vice-versa. 

• Getltext formerly al"","Y' stored at Ie2$!: ~ bytes of dau Into the reS\lllPlr 
pused to ie This posed a problem ifme edilUne item w;L$ only.one 
characta, meaning only two bytes should be stored: one for the length 
and one for the character 11$CIf. ihiIJ has been n"ed. 

• Getl'llewModalOialog no longa crashes when pa.s$Cd a nonzero refeon 
value. 

o lsDialogEvent now correctly dalms al l window control eventS. 

o HideDITem, ShowDltem, GetOltemValue, En;o.bleDitem and DwbleOltem 
no longer crash with invalid item 10,. 

o Several Dialog M;tn:,Igcr oJls failed If given Invalid item IDs. This has 
been f",ed, The callt affected are 

SetDltemValue 

GetDltemType 

SetDltemType 

• When pIInmTe::rt chan.aers (i\() through "3) were used at the end of a 
Hne, garb.age charaClCB were: appended. They now work correaly. 

• Dia]ogStarus formerly returned a value of 'active' after the Dialog 
Manager had been shut down. This has been flli:ed. 

• Certain Dialog Manager ind UneEdit callt ass\lmed th2t foreground and 
background 00]"" in the applicable grafPort were correa.ly set. This is 
aauaUy only It\Ie if other color conttolt have previously been drawn. 
This problem hu been flIed. The affeued calls ue 

StatTex;t 

LongStatTelfl 

tineEdi! drawing routines. 





Event Manager 





This chapter documents new feature$ of me Event Manager. The complete 
reference to the Event Managa is in Volume I, Chapter 7 of me Apple JIGS 
Toolbox ReftOTna . 

New cell 

$etAutoKeyLlmlt 15 a new call in the Event Manager. 

SetAutoKeyUmit $lA06 
COntrols how repeated keystrokes ate inserted into the event queue. 
11le default v:a.lue for the limit is zero, which speclfie$ that autokey 
events are inserted only if no other eve.ns are al ready in the queue. 
newLlmtl determines how many autokey events must be In the event 
queue before PostEvent ccues 10 add them. If "",,Llmlt Is ~ero. then 
the default condition is maintained: PostEvent wU1 not add autokey 
events unless the queue Is empty. If the newLlmtlis S, then PostEvem 
will add 5 aUlOkey events 10 the queue before it revens to the rule 
that no more aUlOkey events are to be po5led. 

Paramelers 

stock before col 

l_p1t:liJow ami,""" - I 
1- _ £1",11 _I w ord-Urnit forinser<ed :tUlOi<eyeverns 

1- - I <-SP 

$lock an., coli 

1_ J>reutow CO>ltma _I 
1_ _I <-sp 

C 
e"tern pll.,clll void SetAutoltOtyL.i.lllit n : 
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Chapter 7 

Font Manager 





This clupter documenlS new features of the I'ont Managei' . The complete 
«<Ference: to the FOnt l>larutger is in Volume I, Chapter 8 of the APPle fiGS 
Toolbox Re/enmc .. 

New features in the Font Manager 

The current version of the Font Manager incorporates several changes. In 
previous versions, FMStartUp opened each font file in the FOI'IfS folder, ~nd 
constructed asu of information for all available fonts. These lists contained 
font IDs, font names, and so forth for every font in every me in the FONTS 
folder. The present version of the Font Manager does this u.me work the 
f11$l time it 5W1S up, but cachell aU the information it compiles in a me 
called FONT.USTS in the fOt.OS folder. 

The next time the Font Manager stalU up, it check.9 all the creation and 
modlflcation dates :lnd times in fOIll files against the information in 
FONT.USTS.!t compile new FO"'T.USTS information only if It finds new fom 
files or other evidence of chan~. Otherwise, It Simply startS up with the: 
information Slored In the: USTS flIe:. In most (:a.$c:5, bc:c.ause it doc:sn·t have: to 
open every font me. the Font Manager can stan up much more quickly. 

New call 
The: ne:w call I nsta1tWithSta~ is provided to simplify the prQCell.5 of installing 
fonts. It al lows an application to preserve certain information that i.'! normally 
lost during font lnsuUation. 

InstaliWithStats $ICIB 
Installs a font and returns Information about that font. When an application 
«:quests the Installation of a font, the Font Marutge:r attempu to install the 
requested font, bul It may not be available. In such cases, the font Manager 
wi\1 1!'IS(211 the dosest malch II can find to the: re:quc:sted fonl. 

Font~ <13 



[nst:IllWithSUl$ inslaIl5 .\I fonl ju.sI as if the applicalion had called 
[nsullFonl, bul il =rns , FontSut.Rec in the buffer pointed to by 
Rcsu ltPlt, This record contalM the ID of the insulled font. which may 
be diffe rent from the font requested. II aI50 conuiM the purge stalU.'! 
th2t the font had before it wn in$l.alIe<i Since purge SUtus ClIn be 
changed by Installation, this information an make II euler to reslore a 
fon t's purge status. If you need to know an Installed font's purge 5UIUlI, 
U.'Ie findFontStal$. 

Parameters 

stock before coli 

1_ prwious contllus - I 
1- - I 
1- dQI,.dJD - I Lon~oNlD 01 ~red (01'11 

1- sctll.word - I Word---Dul",d fom~ 

1- - I 
1- m"""" - I Lona---¥oin~r to resull of clIl 

1- - I <-SP 

Stock aft ... eaI 

1_ p >ftlious ~ -I 
1- -I <-SP 

C 
.xc ..... ~scal "oid InstallWithScacs j I inlin. (OxlC1B , dispa t cher) ; 



List Manager 





This chapter documenUl new rearurcs of the l.i5t !'>Ianager. The complete 
reference to the List Man~ger is in Volume 1, Olapter 11 of the Apple lIGS 
Toolbox Reference. 

Clorifieotion 

The Reference states that a disabled item of a list cannot be ~lected. In fact, 
a disabled Item can be seleaed, but it cannot be highlighted. The List 
Manager provides the ability 10 :5dect disabled (unhighllghted) itCffi$ :KI that 
it b possible, for instance, for a U5C/" to sclett a disabled menu choke all put 
of a help dialog. 

Member text 1$ now drawn in 16 coIOt$ in both ,20 and 640 mode. 

list Manager definitions 

d!$3.bled 

enabled 

selected 

high!!ghted 

Bil 6 of the list-item', memFlag field is $Ct. Disabled items 
appear dimmed and cannot be high!igtued.. 

Bil 6 of the list_Item·, memflagfield is dear. Enabled 1tCffi$ 
appc:ar normal and can be highlighted. 

Bit 7 of the list-Item·s memf lag field is set. Thb bit b set 
when a user clicks on the list-item, or the item b within a 
noge of ,..,letted itelnS. A selected item only ~ppear5 
highlighted if ;t is also enabled. 

I\. member of a list only ~ppears hlghllghtt'<i when it is both 
selected and ena.bled. This means thai bit 7 of the memFlag 
field is I ~nd bit 6 is O. A highl ighted member is dravm using 
the highlight colors. 
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Chapter 9 

Memory Manager 



• 



This chapter documents new features of the MemCH)' Manager. The complete 
reference to the Memory Manager is in Volume I , Chapler 12 of the Appl, 
IlOS ToollJox Reference. 

Neweall 

Rea]Free..\lem Is a new MemOl"y Manager caU designed to provide aecunue 
information about available memOf)'. 

RealFreeMem $2F02 
Returns the number of bytes In memory that ate free, plus the number 
tb21 could be made free by purging. PreeMem only returns the number 
or bytes that are actlJ2,lIy free, ignoring memory that is occupied by 
unlocked purgeable blocks. Since unlocked blocks of aHoeated memory 
can be freed by purging, f ree."1em doe5 not provide an accurate picture 
of the memory that III actually available. Rea.lfree.\lem provides a more 
accurate value. 

Pafameters 

Stock before col 

1- prwIouJ corwnu _I 

1- - I 
1_ sptJCf _I 1.ona-SPaoe for result 

1- _I <-sp 

SlocIt oller eCIII 

1- pmrlow COl'\lmlJ _ r 

1- - I 
1_ j rWByleJ _ r Lona---.~mber ol.vaihble by\e:5 in memory 

1_ _I <-sp 

C 
extern ptoaeal .ord Re .. U·~_O inlin.( O,.2f02 , <:Uapa teher)1 
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Menu Manager 

• 





This ch.aJ)ler documents new features of the Menu Ma n.ager. The complete 
~ference to the Menu Manager is in Volume I, Chapter 13 of the Appl, fiGS 
Toolbox Referrma. 

New Information 
This section lisa several new features of the Menu Marggcr, and some 
information that WlIS not previously dear. 

• Menus In windows can now display the Apple chal1lcter (ASCII SI4). 

• Menus now use their outiine color for Ilne$ which .sepal1lte menu items. 

• The NewMenuBar call automatically sets bit 31 of the CtlOwner field In 
the menubar record. If the dQlgnated menubar is a window menubar, and 
the value p;used. fOt the window is not zero. 

• The Menu Man.ager's justification procedures adjust for menubars in 
windows. Menus will be moved to the Idt if they "'"QUld otherwise 
appear to the right of the menub:ir's right end. 

• The default menubar has the following coordinates: top · 0, Id"t • 0; 
height· 13, width· the width of the screen. 

• MenuShutDown does not retUlT\ an error if the Menu M3IUgCT has a1~ady 
been shut down. 

• The CakMenuSiu: gil 1l.SC" the newWldth and newHeighl parameters to 
compute a menu's IW:. Tbc:se ~meter5 may contain the width and height 
of the menu, or may contain the v.:tIues SOOOO 01 Sf FFf . A v.:tIue of SOOOO 
tells CaJcMenuSize to calculate the parameter automatiaHy. A value of 
SffFF teHs It to calculate the parameter only if the ament setting Is 
zero. 

The dTect of all th~e ~: 

1. Pas.s the new value: The v:I.!ue passed will become the menu·s size. 
Use this method when a specific menu size is needed. 

2. Pass SOOOO: The size value will be automalially computed This is 
useful if menu items are added Ot deleted, rendering the menu's size 
incorrect. The Menu·, helght and width can be automatially adjusted 
by ailing CalcMenuSize with newWldlh and newHelghl equal 10 
$0000. 

3.. Pass Sfl'fF: The width and heigh! of a menu is zero when it is 
created fix.\ienuBar calls caIcMe.nuSize with newWldth ~nd 
newHe!ght equal to SfFFf to alcu13te the sizes of those menus with 
heights and wkhh:!: of u:ro. 



Menu caching 
The current version of the Menu Manager, on System Disks Vet$i(l1\S ~, 2 and 
later, introduces ncw menu caching faNres. Menu caching is designed to 
provide f;LSter display or mcn\15 under certain dreurnstanec.s. When a menu I.s 
dt:I.wn on the screen, the a rea of the screen thaI it cover3 is copied intO a 
buffer. When the menu goes away, the c:ontentJ of the buffer are copied back 
to the screen. 

With the menu caching rUNre, when the saved screen Image is copied back 
to the $C"een, the menu that goes away is copied into the buffer. In other 
words, the Menu Manager swaps the menu image willi the screen image. 
Therefore, the next time Iilat menu is pulled down, the Menu Manager can 
copy it from the buffer Instead of drawing a new image. 

If the menu Image changes, for example, an item is dis:.lbled or the items on 
the menu change, then the ached image is inaccur:ate, and the Menu M;mager 
must redr:aw the menu. In those cases where a menu image does not dlange, 
the menubar = respond to the user more qUickly. 

T2bic: 1 Cab Ihat .;on cl""o:lng& 0 menu I'r"ooge 

CaIt; ... \lenUSize 

ChecltMltem 

DeleteMltcm 

Disable.\1 ltem 

Enablc.\lltem 

FIJ(MenuBar 

IruertMltem 

MenuNewRes 

SetBarColors 

SeLMenuFl3g 

SetMUem 

SetMltemFiag 

SetMltemMark 

SetMltemName 

SetMltemStyle 

Menu caching should not \no"ea.se memory requiremenUi since menu Images 
are purgeable when not displayed on the $C"een. 

l"his menu caching scheme should work properly with all existing standard 
menus. You will mve to alter custom menus, however, so that they can take 
advantage of menu caching. Custom menus will stlll function normally, U long 
as they do nOl c::hangc: the menu record dircctly, but they wUl not be able to 
take advantage of the menu caching $Cherne to speed up display. 

a..,hlng does noc work with menus In windoW$, so Ilie [nsertMenu call 
automallc:ally disables cadllng for such menus. 



Caching with custom menus 
Bit 3 of the MenuFlag fldd in a menu re.:otd indicates whether a menu '. 
defmition procedure knows about cu;hing . ... >'::Ilue of 1 indiC~IC$ that the 
menu In quC$tlOn .... ork5 corn:cdy with aching .... CUStom menu m~t uses 
aching mlJ.'lt define a menu record that sets thi!! flag, and allocates an extr2 
fleld, a handle to the cache in which the menu image will be stored. (See 
Table 2. 

Table 2 fleIdI h 0 cochoble menu recCKd 

MenulD 

MenuWidth 

MenuHeight 

MenuProc 

MenuFlag 

MenuRe~ 

Firslltem 

NumOOtem. 

TilleWldth 

TItleName 

MenuCachc 

WORD 

WORD 

WORD 

LONG 

BIT> 

BY", 

BIT> 

BYn 

WORD 

LONG 

LONG 

; Bit 3 - 1 to enable caching 

; New rICk! In achablc menu records 
;'Handle 10 ache 

The FJx..',jenuBar call automatically allocates a cache for the dellned menu if 
the caching flag i!! .set. ' 

Enorconections 
This section explains some corrections mat were made 10 the Menu Manager, 

• caJ.eMenuSize hu been modified so thaI it takes tell! styles into accounl 
when oIculating the width of a menu. 

• Display of menu lilies has been COITC<;tCd so they will be arranged 
properly relative to the left side or the mcnub:or RECT. 

• The CIIOwner flag of a menu inside a window must be negative (bil 31 
rnlJ.'lt be sct,), This hI.'! always been ltUe, but hu been undocumented.. 
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Chapter 11 

MIDI Tool Set 





This ch~pter documents the MIDI Tool Set. This is a new tool set ~nd 1;I,"U not 
documented in the App~ IIGS Toolbox Rt/erenc~. 

About the MIDI Tool Set 
One of the most intere3ting uses th~t hu been Invented for electronic 
circuitry is coruml of digItal musical Instruments. MIDI sands for Music:al 
IAArument Digital Iruerl"Ke. It is the st~n<brd communicatloM protocol that 
the electronic music industry uses to connect "anous digitaJ instruments. A 
5fl1.thesil:<!T or $equeneeT properly equipped .... ith a MIDI bus can control or 
be controlled by mother S\lch device, so that a musician an ronnea 
complieated group$ of MIDI instruments and control them easily. 

if you add a .suitable MIDI interface to your persom.! computeT, you can 
oonnect it [0 a MIDI network. With appropriate softw3rc, the computer can 
control the network, and an record, edit, :and play musle:lJ sequenccs. You 
can store musical data on disk ~nd tr;lnSfer them across telecommunications 
nerw0rk5. The Apple UGS has the capacity, .... Ith the MIDI tools, to control 
external MIDI Ill5I.ruments. 

How the MIDI Tool Set works 
The MIDI tools consist 0( ~ group o f utilities tru.t enable you to COllect 
incoming MIDI data from the dcsigrmed $eJi2I port, $lore the data in 
designated buffers, proee5$ them, ~nd pI~y them back ~t wiD. The tools :are 
hardW2re iodependent. They use SClnt;l[ely lo~ded device Grivers, and so the 
MIDI tools themselves don·t Incorporate any a$IIumptions ~bout the nature of 
the MIDI Interface that they might be driving. At present the Apple lies 
system softW'ire indudes drhters for twO MIDI Interfaces: Apple.MIDI, for 
the Apple MIDI Interface, ~nd card6il$(L\IlDI for plug-in ACiA cards. $uch as 
the Passport MIDI Interr~ce. 

The MIDI tools prov;de fast response to MIDI data [t;lnsfers and an accurate 
clock for time-3Umping MIDI pa.ck&.. The tools allocate one of the 14 
general purpose generators on the Oigit:al. OseU!~tor Chip (000, and the 
first 256 bytes of DOC RAM, for use as a dock. This dock eounu interval.s 
of 76 mic:r0seamd5, .... hlch :ilio"" flne timing of MIDI inp!.lt and output d2.L:l. 
It is suffic:lent to record and 3a:urately reproduce large chords played on a 
MIDI keyboard. MIDI chl2. may arrive :1.5 qukkly as I byte every )20 
microseconds, but the Apple IIGS can receive the dati. without loss :1.5 tong a5 

no running rode (fu:ables interrupts for more than 300 microse<:ond.s. The tool 
.5d. also provk/t;::I ~ polling scheme $0 that it an receive lToliDi dati .... ithout 
10511 even .... hen Interrupts must be disabled for longer times_ 

MIOI Tool s.! 61 



Inte:rrupti! drive: Ihe: MIDI tool se:es functions, -'<l the: computer's CPU can be: 
occupied with other tasks as .\1[01 data are rc:«:ived or transmitted In the 
b,u:kground, Bc:causc the intc:tT\Jpt scheme is a part of the MIDI 1001 set's 
design, there is no need for an application prollfllmmer to provide Interrupt 
handlers. There are abo c:tr()I'·checklng mechanisms, and the tools will detect. 
and report seven! different IypeS of MIDI errors. The tool set C3n handle 
MIDI transfers as raw data, performing no Interpretation, o r it a.n astc:mble 
the dalll into MIDI packets, with packet·length and time stamps. The tool Set 
can abo return MIDI packets In the Standard MIDI file format, esublisl!.ed. 
by the MIDI Manufacturers' ASSOdation in January 1988. 

YOII can process MIDI informatlon in red time, responding 10 keybo:w'd 
,ontrol or dire<::ting immediate outpUt from the computer to a "un! 
instrument, or you can rc:con:l MIDI dalll for blitch-processIng and later 
playback. This gives an application the power to act either as a sequencer and 
sequence editor, or a rea)..ume eonttoUer for dire<:tlng MIDI program and 
patch change$. The tool set is able to dlstlnguish be[Ween MIDI notes that it 
has initiated and those it has not, and you can .selectively ~itch off only the 
notes originated by the: MIDI tools or all notes. You may al50 choo.se to 
switch off notes on any ,ombinatlon of MIDI channels. 

Version requIrements 
If you usc the Sound Tool$, Note Synthesizer, and Note Sequencer with the 
MIDI tools, you will need certain minimum version nllmbers. The required 
mInimum versions are 

Sound Tools 'vB 

Note Synthesizer v1.Z 

Note SequenceT vl.Z 

Apple engineers adapted the above tools for usc with the MIDI Tool Set, and 
previous versions cause MIDI dalll losses. The ptevi0u5 versions disabled 
In terrupti! for more than 300 miC!'OSCC(X\ds at a time, which will cause 
problems beause sundard MID[ equipment transfers dalll al a rate of one: 
byte every ~O microsc:conds. . 

You will only need the: Note Synthesizer' If you want to use the MIDI time:
stamp clock. The clock is acrv.aJly a DOC generator, and me Note Synthesizer 
is used 10 alloeale it. If the MtDl clock is not In use, you may stlIrt up or 
shUI down the Note Synthesizer at will. If, however, you 1rc: us:lng the MIDI 
d ock, then the Note Synlhesizer mus:t be loaded and started up, You do not 
ntC'd the SOI...,d Tools or the Note Sequencer to usc: the ,\\101 tools, 1nd you 
can load them or t'IOl as yOll choo.se. 

Using the MIDI Too l Set 
When you have $Ilccc:ssfully loaded and started the MIDI Tool Set, you wU! 
need to load a MIDI device driver, You must choose a driver and supply the 
MtDlDevice call wilh the slot number that the MIDI Interface is U$ing and 
the pathname of the driver , Once the device driver is loaded, you will need 
to allocate input and outpUt buffers for MIDI data. Your application will need 
the$e buffers if it ever makes a.l~ to MidiReadPacket or MidiWritePackel. 



Input and output of MIDI data &re directed as independent pl"OCe$5eS so that 
the Apple UCs.;an perform other functions independently. Whet! you h2v", 
oonfigun,j your ~em as <.k:$crIbed above, your application can perform 
whatever editing or od!er tasks you desire, and you can start or StOp MIDI 
input or output any time you like. For example, yOUr application could allow 
a user 10 stan output, whereupon the 1001 set 5taftS trarwnit1lng the conten\.'; 
of the output buffer. If the application periodically makes call! to 
MldiWritef>acket to send the appropriate da~ to the output buller, the 
KqUencc .;an play in the background while the user is using editing 
fullCtions at the same time. Input and OUtput processes can be active at the 
same time, 50 that a user could be both playing and recording simuIWleoU5ly; 
this 1$ useful for making multi-track 5CqIlences. 

You can start and 'top the clock provtded with the MIDI 1001 sct with calls 
to Mldldock. This allows you to accurately stamp MIDI packe\.'; for liming 
purposes. The clock Increments every 76 milliseconds, and when a MIDI 
packet Is received, the tool set stamPII It with the current value of the dock. 
In thl$ way, your appJiC2Uon can keep accurate accounl of when a patticular 
note, chord, or program change 1$ to occur. 

MIDI Tool calls 
AU the MIDI Tool Set calls are new calls, added 10 the Toolbox since 
publication of the Apple UGS ToolbOx Ite/rmme,. 

The routines )'QU will. use to work with the MIDI tool set are MldiConttol, 
MldiDevlce, MldiInfo, MidiReadPacket, and MldlWrllePackel. Three of these 
calls are multifunction oUs, which perform dillerem: actions depending on a 
control parameter passed 10 them. The workhorse of the group is 
MidiConlroi,which performs 18 different functions depending on the control 
function parameter. The other multipUrpOse calls ~ MidiDevtce and 
Midilnfo. 

The MIDI multipurpose toOl calls are briefly described as follows. See the 
call dCSCTlptions for mote complete information. 
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MIdiCoIlU'OI Performs 18 different MIDI control functions :u selected by 
juncNum, the flTSt parameter to the call. The functions are 
sclc:cr.c:d by a numeric paramc:l.er passed to the MidiControi caL!. 

'lOau .. 

o , , , 
4 , , 
7 
8 , 
" " " " " " 
" " 

",.Odbn 
Set real-time vector 
set real-time erro r vecto r 
Allocate input buffer 
Allocate output buffeT 
Stan MIDI input 
Sun MIDI OUlput 
SlOP MJDI input 
Stop MIDI OUtput 
flush input buffer 
flush output buffer 
flush input padcet 
Wait fo r output buffer to d ear 
Set inpul mode 
Set outpUt mode 
Oc:ar note pad 
set MIDI delay 
Enable/di$able running 5latw output 
Enable/disable receipt of system exclusive packets 



MidlDcvke 

""'
o 
1 , 

Selects, loads, and unloads MIOI device drivers. 

"""""" /'lot implement«! in veo-s lon 1.1 
Load a device driver 
Unload a device driver 
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........ 
o 
1 
2 , 
4 , , , 
• 

Returns $~ifled information about the $ute of the MIDI Tool 
Set . 

'""""'" Number of bYtes In nen input prlet 
Number of bytes walling in input buffer 
Number of bytes ..."itlog In output buffer 
M:u\mum number of bytes In Input buffer 
Maximum numbet" of bytes in output buffer 
r-:Ol implc:meoled In version 1.1 
NOt implemented in version 1.1 
Tune sump dock value 
lme stamp d ock frequency 



MIDIBootinit $0120 
lnitial!~e5 the MIDI Tool Set; called only by the Tool Lo<::Uor. An appliation 
must never make this caU. 

Parameters 
Th15 caU has no input 01 output pan.mete,.,. The stade is unaffected. 

c 
ezt.~n p.5cal voId MldiBootlni t C) inllneCOz0120,dispatche,); 
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MIDIStorfUp $0220 
Starts up the MIDI Tools For use by an IppUatlon_ Applicatioru should make 
this caU bc;fore any other caUs 10 the MIDI Toob. Normally an applicalion 
must next call MidiOevice to load a MIDI devke d/iver, and then 
MIOIControi 10 aJlOColte an input buffer 1lnd an output buffer. 

stock befor. eoll 

1_ p1"flllfOlls ~ _I 
1_ u.s~r/D 

1_ uropagclot; 

1-

stoeIt on ... COlli 

_I WOld 'l,..rlD for !he Memory M1tII8U 

_I Wof"<l,....&g.inning of \hree.page MIDI direa."",lI'" 

_I < ·S p 

1_ prMous GO>'It.m.tt _I 
1- _I < -SP 

c 



MIDIShutDown $0320 
Shuts down the MIDI Tool set. An application that use3 the MIDI Tool5 
should make this <:all bd"on: iI: quits. MIDIShuIDown deaJJoc.Ue5 the input 
and output buffen, stops the MIDI dock and deallocates ;15 generator, and 
ShUlS down the hardware interface. The call's aalons take place immediately, 
50 the application 3hould take any nea:55lry step.!! to see m;u all recent ~Uo' 
OUtput has been sent before shutting down the tools (see MIOlCOntrol ). 

Parameters 
This call has no input or output parameters. The 3ladc is unMfected. 

c 
.1I1;.rn pascal void. K1d.iShll1;DOvn II inl1n .. I 0,,0 32 0 , d1sp.oech. r I : 
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MJDJVerslon $0420 
Rerum" the \'efllion number of the CUtnntly loaded MIDt Tools :l.ccordlng to 
.standard Toolbox vef$lon number protocol. 

Poramefen; 

Slock befOfe cQII 

1_ p"IYIIfOUS C<mtents _I 
1_ rpac_ _I w onl-Spac:e t.,.. ~t 

1- _I <-SP 

stock ofter col 

I-- {JnNfOUS COOtlofnU _I 
1_ ""OS" /D" Nu m _I Word-Venlon 01" OJ...--tIy installed MIDI toob 

1_ _I <-SP 

'non 
52007 no OOJtput buffer aUoated 

c 
axt.ern p.l3cal Word MJ.diVeuionO inllne( O:l1 0 420 ,dJ..spatcb.erl ; 



MIDIReset $0520 
~ts the MIDI Toob; OIl1ed by ~tcm reset. An appliOltiorl mu.st oot make 
this OIIL 

Parameter, 

This call las no input or output parameteD. The suck is unaffected. 

c 
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M1D1Statu$ $0620 
Returns :l Boolean V2lue of TRUE If the MIDI Tools 3I'e active, and FAJ..'iE ir 
!bey are oat. 

Parameters 

Stoek befme eCllI 

1_ PO'fNlow com<!'!'ltS _I 

I
I-

_I word.--SpuII: for n!:$UIl 

_I <-sp 

1_ prwIow rorIUPW _I 
1_ QCtlwFID8 _I wonl-Boolean; TRUl iflhl: I00I .... 1 ,saai .... 

1_ _I <-sP 

c 
.I~.~ pascal Mord Hl4!Statu,(1 inline(Ox0620.diapatcher) ; 



MIDI Clock $0820 
COntrOls oper.!tion of the optional time-s/'3mp dod<. 1be dod< ticks orn::e every 76 
llllcro5e<;onds, and 31l0WS evenu to be $Cheduled for precise timing. The lun~Num 
parameter 5pecif~ which dock function 10 perform, :uld the a"H p:uameter provides the 
u8l.lment to the $eleaed funaion. 

Parameters 

Slock Ml"Ofe call 

1_ p.-wlous CO~ 

1- ji.,.cNum 

1-
1- .~ 

1-

1-

'non 

-I 
- I 
- I 
-I 
-I 

LOna--Argument to MlD100ck funaion 

<-sp 

_I <-sp 

See the MidiOock functio~ de!criplloM below. 

C 
extern puc.l void MidiClock() i"lin.(O"Oa20,di~petcherl; 
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MIOIClock functions 

MIDlOo<:k control5 the Oper.Itlon of lhe 1'1101 dock provided by Ihe: laOl sct. I'our 
different functions ate provided for dock control. They :lfe as follows: 

,-

1 m1StopOock 

3 m15et.Freq 

The "lI.!uc 0( "'8 becomes Ihe new value of the: time 
sump do<:k. The most slgnifiClm bil of the: "'8 
parameter must be zero. There is a limit to the 
accuracy with which me clock em be $Ct. The least 
significant byte of me lime .stamp dock will alwaY5 
be zero If the dock Is stopped. If the dock Is 
running. the value of the least significant byte will 
be undcf.nc:d for the purposes of this call. The resul t 
Is thU an applicalion can ~ the dock only to 
within 20 miUiscc<:>nds of a particular value. 

Allocales a DOC generator, wntcs conseoIlive 
values from SOO through $FF Into the fin:! page of 
the DOC RAM, and starts the Clock. By default, the 
dock starts counting al zero. If the applia.tion stops 
the clock and I"e$UlU it, it startS with the same 
value it had when It stopped, UnlCSII the value is 
changed with an miSel:Oock call. mlStartClock 
,hould be called before miStartInput. The process of 
starting the: clock is tlme:--<::ol1$Uming and dinblC:S 
Interrupts, 50 it could cau.5C MIDI data to be lOS( if 
It Is done while the application Is rccciving a MIDI 
tnlnsmission. The SOund Tools and the NOle 
SynthC$lzer must be loaded and started up before 
this call is issued. 

'""'" $0810 no DOC or DOC RA.M found 
$1911 no DOC generator available 
$1923 Note Synthesizer not sUrteQ. 

The MIDI time stamp dock is stopped. The DOC 
generator and its associated RA.\1 are rclC25cd fo r 
\J.5C by the NOle Synthesiztt. MI DI data that Is 
reccived while: the dock Is stopped Is stamped with 
the value of the stopped clock. Any output packets 
with time &tam~ grealer than the value of the 
stopped dock arc noe sent until the clock is 
resuncd or reset. 

The frequency of the Apple lIGS MIDI clock cannot 
be changed, but this may not be lnJe in future 
ver310llll. 
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MIDIControl $0920 
Performs 18 differen t conllol functions required by the MIDI Tool Set. 

The fumNum pat2tneter $dew; which function l.s to be performed, 3nd the arg p;lT,lIIle!er 
passes 3ny argument requiKd by dun function, 

Parameters 

Stock before eQI 

1_ prMous ccmtl'l1LS -I 
1- SP<1'· - I wor4--Spaoe fOf result 

1- "mcNlJ,1/I - I Wotd-l'unaion to pelform 

1- - I 
1- .~ - I l.On&-NiUment to MIDIControI function 

1- -I <-5P 

Stack ofIeI' eoll 

1_ pre!lf1iW conI...us - I 
1- - I <-S p 

c 



MidiControl functions 
A MidiControl call ha.s 18 leg2l values for the ftmcNum parameter. Each vallie 
Invokes a different control function. The functions are :u follows: 

The long parametO'" contains the address of a 5elVice 
I"OIIllne in the: <Ipplication. When the appliaollon 
receives MIDI real4lme command.'ii, It call$ this 
service: rolltine:. A value o f :tero In this parameter 
disables the service routine. The service routine 
mUSI not dinble inlerruptS. and if il runs for longer 
than 300 micr05econd.'ii, il must call the ""01 polling 
vectoT al least every 300 microseconds. The only 
MIDI caJJ..s that the service routine should make are 
MldlReadPacket and MldlwritcPacket. 

The long parameter contains the addres.!l of a service 
routine in the application. The MIDI tool jet calls 
this routine In the ~ of a real-time error. A 
value of zero In the parameter disables the service 
routine. This service routine must not enable 
lnletruptS. If it eJ(e<:U~ for longer than 300 
m.IC1'06CCOnds . it must call the MIDI polling \fCCtOr at 
1C2Sl every 300 mlcroseconds '!l can cal! 
MidlWrltePacket and MidiReadP;tcket, but no other 
MlD I 1001 calls. 

The long par:lmeter contains a pointer to a 6-byte 
ra:ord The fidds of this record arc as follows: 

WORD 
LONG 

Size of Input buffer 
Address of Input buffer 

If the address 15 zero, the MIOI Tool Set will 
allocate the Input buffer. If the Specified siu is 
tern, the MIDI tools will allocalC a buffer 8 KB In 
slu. If the application allocates the buffer it mlUl. be 
non-purgeable, In a fll<ed location, and mlUl. 1'101: 

cross bmIc boI.=nearies. 

The long parameter contains a pointer to a sUr-byte 
record. The fields of Ihis recortl are :u follows: 

WORD 
LONG 

Size of output buffer 
Address of OUlput buffer 
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If the addresll is zero, the MIDI Tool Set will 
;illocale the output buffer. If the specified size is 
zero, me MIDI Tool Set will aUoate II buffer SKI} 
in size. If the application allocates the buffer, jt 
must be non-purgable, in a r",eeI location, and must 
not cross b:lnk boundaries. , ............ Starts an Inlerrupt-dttven pro<:e5$ thai reads MlDl 
data into the MIDI Tools' Input buffer. An application 
can- retrieve these data witb a MldlReadPaeket call. 
The long par:ameter contains the addte5$ of a service 
roullne called when Ihe first packet Is avaUable in a 
prevjously empty input buffer. A v::tlue 01 zero 
diubles this service routine. The service routine 
mUSl: not disable IntelTllpu, and if il runs for longer 
than 300 microseconds, it muse call the MIDI polling 
~or at 1ea.5t every 300 microseconds. The only 
MIDI calls that me serv ice routine should make arc 
MldJReadPackct and MldlWrltcPackcL 

, """""""'pu< StatU an lntelTl.1pt-driven proceM mat writes MIDI 
data 10 the MIDI Tools' output buffer. lbe routine 
places the data Into the output buffer using call5 to 
Mi<!iWrileP;l.d<ct. The long pan1metcr contains the 
address of a K rvlce routine called when me output 
buffer is oompletdy empty. A v::tlue of 'lero disables -
this serv ice routine. The service routine must not 
disable interrupts, and if it runs for longer than 300 
microseconds, it must call the MIDI polling veCtor at 
least every 300 mlcrose<:onds. The only MIDI calls 
mat the service routine should make are 
MldiReadPacket and Mi(iIWrllePackeL 

6 ..- Causes the MIDI Tool Sel to Ignore MIDI d:lta until 
me nen miStartlnpul caU. 

, -pOu<,.. Halts MIDI output untlJ tlte nat miSuttOutput call. 

• """""'- Dlsarcb lite contents of me current input buffer . 

9 ""'''''''''''''' Discards the contents of the current output buffer. 
The long par:ame1er .seleCtS the method: 

..... .......- -~ 



"~ 

$0000 00)0( 

SOOOl OOXX 

SfFfl' XXXX 

Wlioit for the CUrTenl packet \0 
finish ~nsmLssion, then rum off 
aU notes thaI have: not been turned 
off in dunnel xx. If XX - 510, 
rum off notes In aU channels. 

W:l.it for Cl.IrTen\ packet to fmish 
transmission, then tum off aU 
possible notes (PItch 500 through 
S7F) In channel xx. If XX - S 10, 
rum off notes in all channels. 

Ol$Cl.r(i the oonlenl$ of the output 
buffeT immediately without (\,Iming 
off any notes. 

Diseatds the not input packet 

Ceases exeanion until the output buffer becomes 
empey. This function may never rerum If output is 
disabled. 

The long parameter selects the Input mode. The legal 
values are a.s follows: 

o 

, 

, 

Raw mode. MIDI d2u Is {N.nsf~ "-Packet mode. MIDI dat:l 15 
converted to packeu, with lenglh 
of packet :and lime sump bytes 
added to the fl'Ol'll of eKh packd. 

Standard mode. MIDI dau is 
returned in Standard MIDI file 
F~a 

The long parameter selects the output mode. The 
legal valUe:!! are all folloW'll: 

Long""'" •• , .... tnputrooda 

MIOI Tool Set 79 



l S U1iSetDeby 

16 mlOutputStat 

o 

I 

2 

Raw mode. Th;" mode is '"1':1")' 
similar to packet mode, but no 
al1empt Is made to keep tnIck or 
which notes are on. Running status 
optimization Is stili performed 
unlC$S explicttly disabled by 
miOulput£la1. Because no record Is 
kept of which notes are on, all 
notes that are turned on, must be: 
explicitly turned ort. 

Packet mode. MIDI dala Is 
converted 10 packets. The MIDI 
Tools lflIdc note-on and note-off --
Standard mode.. MIDI data i$ 
returned In Standard MIDI FIle 
formal. 

Erues the MIDI Tool Set's record of whlch notes 
are on and whkh are off. This all ClIU3e:'l the tool 
sef s record to show !hat :all notes are off. 

sas a delay value.' for u.se with MIOI synthesizers 
th:at ~ot process MIDI data at the full MIOI 
lflInsfer ra te. The low word of the long parameter 
specifies a minimum delay belween p:lcket ~nds in 
units of 76 microse<:onds. 

Enables or disables Slandard MIDI running SlaIUS 
mode. When running 5WUS is enabled, MI DI status 
bytes are sent only when they change. or arc 
otherwise absolutely neccuary. This optimizatlon 
speeds lflInsmiMion and reduces CPU overhead, but 
can cau~ malfunctions if the synthesizer and. 
computer disagree: on the current value: of the status 
byte. The lonll parameter V1Ilue: is SOOOO to disable 
running Sta1US, ${lOOt 10 c:mble il. 

Spcctfles whethe r to ignore MIDI System Exclusive: 
data. S)'SlCm exclusive packets beliin with the: value 
SfO. If the application illnores system exclusive 
packets, they wm not be buffered, and lhe 
appllcation will not receive them. The parameter 
must be 50000 to Isnore system elI;duslve data, 
SOOOt to accept II. 



MIDI Device $OA20 
AllOW! an application to selea, load , and unload device drivers for use with 
the lools. The caU interprets the drlverlnjiJ parameter a.s the ac1dre3s of the 
driver to be loaded. The func,'~um parameter specifies whether the driver ill 

"'''' 1: loaded 

0' 
2: un1<);1ded 

Parameters 

Stock before eol 

1_ /1'ftlIOW conlerus _I 

1- I Un!!Nu ... _I Wonl-Punc;llon 10 perfonn 

I- - I 
I- ''''''', _I Lona-Pointer 10 devic;e driwr inl'ornwlon 

1- _I <-5,," 

5loc:k 011 ... eon 

1_ pra;1DW conlenJS _I 

1- _I <-5J' 

'""~ 
Sec: the funaion descriptions below. 

C 
.xt.rn ~.e.l void ~ldl0.vice(1 1~li~e(Ox0A20.dispatch. rl: 
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MIOIOevice functions 
MIDlDevlce loads and unloads MIDI device drivers, .... hlch a1[ow the MIDI TooL!: 10 
drive a pankul:u MIDI Interface:. The: presc:m version of the MIDI Tool Set support5 the 
Apple MIDI Interface and ACIA 6850 MIDI Interface e:mls, such :as the: Passport MIDI 
interface. The: functJon of the all Is selected by the value of the fimcNum paramC'!l:I". The 
legal values are as folio...." 

o Not bnplc::mentcd In ","ion 1.1 

,-

TIle drvrPtr par:ameter points to a device driver 
recxn-d, which spc:dfies a device driver to be loaded. 
"The all loads the specified device driver Into 
memory, after shunlng down and unloading any 
previously loaded devIce drIvers. II then InItializes 
the newly loaded drive!" . 

..... ~ 
S2OO8 miDrlve rErro r 
$2080 miDevNotAvall 
S2081 mlDevSIOiBusy 
S2082 miDevBusy 
S2og.( mlDevNoConnect 
$2086 OevVerslon 
S2087 miDevlntHndlr 

ShUlS down and unloads the OJITc:ntly loaded devieC 
driver. Terminates MIDI transmwion Of reception if 
they are currently act:/\Ie. Relea5e$ memory occupied 
by the device: driver. 



-

MJDllnfo $OC20 
Returns certain information about me state of me MIDI Tools. The fu rsCNum parameter 
em specify nine: different function", "'hose results are returned In result. 

ftmcNumI5: 

0. number of bytes in next input packet 

L number of bytes of dala in input buffer 

2 number of bytes of data in output buffer 

3. m:nimum number of bytes of dala In input buffe r 

4. maximum number of b~ of data in output buffer 

5. address of pa<:ket being recorded by MldlRecordSc:q (not yc:'l 
implc:mc:ntc:d) 

6. address of pa<:ka being played by midiPiaySeq (not yet Implemented) 

7. time sump clock value 

8. Ume stamp dock frequency 

Parameters 

Stoek belor. call 

1_ PMIWW '0""'01.1 _I 

I-
I_ spau 

1- ju" cNu". 

1-

I-
I_ j"foR~sull 

1-

-I 
_I Lon,......,.space for rezult 

_I Wor d-Oesited information 

_I <-sp 

-I 
_I Lona-The ~~ infonrJaUon 

_I <- sP 

Eo"" 
S2oo7 NO Input buffer allocated 
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MIDI Read Pocket $0020 
Returns the length or a packet of MIDI dau that II has transferred from the input buffer 
10 the indlc;lted amy. IT no packet Is avaUable, the cal] returns a zero. The first two 
byta of the pilcket contain a value specifying the length In bytes of the packet The 
nexI: four byte.'I eont:llin the MIDI dock time stamp. AU byte.'I after the time sump are 
aaua! 101101 dau. 

Parameters 

stack be1or. cell 

l_ prwIow COnl_ - I 

1- ""''' -I wot'd-Spo.cerorrc&ult 

~ -I 
1- >UjPff _I l.od~oincer !O buffet 10 bold nerurned packet 

1-
~ 

I
I-

c 

bujS/u _ 1 Wotd-Slze In byIS of!he packel. buffer 

_I <-sp 
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MIDIWritePacket $0'20 
Queues the specified MIDI packet into the output buffer. If the packet is succes.sfully 
wriuen to the output buffer, the nI,Imber of bytes "',illen 15 =med. Otherwise, 
MIDlWriteP;J.cket retums ~ero. The packet fonnat is the Arne as that used by 
MIDlReadP:i.cket The first two bytes contain !he number of bytes In the p;lcket. The next 
four contain the p;lcket's time stamp. 1be remaining bytes conuin the MIDI dau, 

Parameters 

Slock before col 

1_ prwIOW w .... #rUJ _I 
1- .,." _I word-Spaa: (or resull 

I- - I 
I- tJuJPt~ _I Lon,---O'ointer 10 buffer OXllalnin& MIDI p;1ckel 

1- _I <-s p 

Slack ott .. coli 

1- pt"rlIlow CO\'IteI1.I;S _I 
1_ by/elW1fllo!l'l _I Wood Numberdbytc:swrit=totheoutpl.ltb<.aO"er 

1- _I <-s p 

c 



.Chapter 12 

Miscellaneous Tool Set 





This d1apter documenlS new features of the MisccUaneous Tool Set. The 
complele reference to me MUcellaneous Tools is in Volume 1, Chapter 
14 of the Apple lIGS Toolbox Reference. 

New Information 
• OearHeartBeal and DckleHeanBc-a1 will tum off the interrupts that 

occur every 60th of a second If me foll0w!n8 conditions are 
satisfied: . 

1) There are no remaining heartbeat uslt.s 

2) The Interrupt handler Insu.!led In IRQ. VBL is !he standard system 
interrupt handler, I.e. no othCT Interrupt handlers have been 
installed 

3) The built .sandard mouse is noc running in VBL imC1T\lpt mode. 





Chapter 13 
~-

Note Sequencer 





This chapter documents me 1"0le sequencer. This is new documentation, 
nOI previously presented in Ihe App~ HGS ToolboJc Refrrenct. 

About the Note Sequencer 
The Note Sequencer is a collection of roulines thaI implement a 
sequencer in Ihe Apple IIGS. This sequencer is deslgnc<i to play 
melodies using data stored in a specifIC focmal It docs !lOt provide the 
means 10 create th~ data stru<:tUres, and .$0 an appl ialion must provide 
its own toob for building new sequences, 

The Note sequencer worn wiIh Ihe Note Synthesizer and the Sound 
Tool Set, and it can work with the MIDI Tools If you choose. It can also 
send control output dll"CClly to a MIDI Interface device. Use of the Note 
Sequencer versJon 1.3 requires the NOie Synthesizer version 1.3 or 
Later, and the Sound Tools version 2.4 Of later. 

¢ ""0111: The Note SynIheslzer and the Note sequencer refer to 
Ihe software tools provided with the Apple IIGS, not 10 :r.ny 
separate imllroment or device. The MIDI Tools are software 
10015 for use in contrOlHng Olema! instromentll, which may be 
connected through I MfDl interface device. 

The Note Sequencer run5 during Interrupts, and so an run in the 
background while oIher application \.a.Sk$ bke place in the foreground 
Bc:c:r.~ of this, inteTTUpts must be enabled while a sequence Is being 
played. Any activity that dis.ables lmerrupts interferes with execution of 
a sequence. Disk access, for Cl<ample, disables Interrupts, .$0 an 
application cannot simullaneously 8llin access to a disk and playa 
sequence usmg the /'Ilote Sequencer. 

The Note Sequencer provide:s means a for synchronization, but an 
application that needs a very flne degree of con1TOl over the "'Ole 
SCquencer's timing can directly conuol it by using the StepSeq caU. 

The Note Sequencer's commend interpreter 
The Note Sequencer is aauaJly a command Interpreter. The comm:r.nds it 
interprets ue 32-bit data 5tr'Uaurcs called seqltems, or Seque n ce item,. 
Thesc: ~2-blt ilerrul conuln information thaI Ihe Note Sequencer needs to 
dassify Ihem 15 note comnunds, control commands. MIDI commands, or 
register commands, and to execute them properly. 

The formal of a 5Cqlttm is deuiled In f'8U<C 13-1 . 



Figure 13-1 seqltem format 

, r -1 uU 
• 2 5 

md for all commands except Note commands, this is !he command 
Identifier, a 7-bit number which uniquely identifies the 

"""""'" 
1be chord bit is a BooIe3n value. If set, it allows the NIMe 
Sequena:r to play more than one note Simultaneously. 

Val I is a data field ..... hCli$C meaning depends on the oommand 
being !&.wed. 

n The note bit identiflC:S NO(e commands. [f bIt n i5 set, the 
seqlIem is a note oommand.. 

taU The format of the t:a.il field depends upon the command type. [I 
contains t ..... o or more rlelds ..... ith command-speciflc 
Informlnlon In them. 

Pattems and phrases 
A pattern is any.sequence of .seqltems. The Note Sequencer plays 
melodies by carrying out the .seqltem commands in specified patterns. 1\ 
phrase Is an ordered set of pointers to patterns or to other phrues. 
Since a phrase can contain pointers to other phrases, it is possible to 
nest phrases. The N()(e Sequencer supporu up to 12 levels of such 
nesting. 

When a program calls the Note Sequeoa:r to playa .sequence, it passes a 
panmetc:r containing a handle to the fir:>t byte of the Iop-Iettel phta.se. 
Tbis phrase CONLsu of an o rdered $tries of pointe,., to the paUt:m!I or 
phr;I.ses 10 be played, followed by ph.-aseDrmeFlag , a longword V2!ue (. 
SfFFfffff) that mark$ the end of a pattern or pbra5e. The lag scq[Iem 
in any phrase or pattern is alW1ly:! pbl'"tUf1)cmeFlas. 

Each pattern consists 0( an ordered serlcs of seqllems. They can be any 
VlIlid seqltem, and describe the eh:ataaeri.stics of each note to be played 
in the sequeoa:. COntrol and Register Commands al$O allow the 
eh:ataCleristlc:s of the notes to be modJned., and allow the programmer 10 
build c:omplex .sequences by using c:onditional looping and branching. In 
this $tl"l$t:, the r>:ote Sequencer is a simple pr~lng language. 

Both patterns 1lnd phrases ~ arrays of longwords m1l end ..... lm the flag 
VlIiue Sf'FfffFff. They are distInguished by a <I-byte header. 

A phn.sc Is Identified by me Ilcader 

de 12'0001' ; low word 
de 1.2' 0000' ; h1.gh word 

-, 



The phrue body consl5lll of a series of pointers . They can each point 
either to other phrases Of" to J».tletnS, which are $eqUence$ of 
execuuble seqltem.s. For example: 

de U 'pnr~~.l' 
de i4'patt. rnl ' 
de 14 'phraae2 ' 

A phrase alw:a)'S ends with phrauDoneFIaR: 

de 14 ' s rrrrrrFF ' 

A pattern 15 ideN.lfted by the header. 

de !Z'IlOIlO' 
de 12 ' Oll00 ' 

: low word 
: hiqh word 

1"he body of a J».tlem consists of seqlterns, 5Udt as: 

de 14 ' $880ABC74' 
de i4'$881l~t74' 

de i4' $ 880AB0 74' 

: pley C4, dur~tlon-10, vol~-115 

; phy D4, duration-lO. vo lUll>e-1l5 
: pi~y t4, durat i on-lO. vol~-l15 

Again. the J».ttem mu.st end with pbras,DoneFlag: 

de 14'srrrrrrrr ' 

Sequence Items 
There are fOW" types of $eqltems: Note Commands, Control Command3, 
1>\10 1 Commands, and Register commands. Each type is organIZed in the 
same 'IIIo'2y, but the values In ea<:h part of the data structure have 
different meaning.'! In the different rommands. 

Not. Sequencer 



Note commands 
Nou~ comm:ano:b .switch n()les on:and off. You ClIn use nOle commands In 
two ways. You can iMue a pair of NOleOn and /\'oteOff commands. 
tuming it .specified nixe on :u a certain point, :and then elq)lldtly 
tuming It off, or you an Issue a NoteOn command with a duration 
specified. In this cue: the Note Sequencer pI:ay5 the note for a number 
of ticks equal to the value of the dutatlon par.aml."{et, then nmu the 
note off without the need for :an explldt NoteOff command. Each tick 
oo:urs at :an Interval set by the Note Synthesizer's upd.:ale rate ($ee 
/\'ole Synthesizer) . 

FIg!.n 13-2 Nole command tormal 

Bilt 0..6 

Bit 7 

Blu 8-14 

BIU 1~26 

BiU 27-30 

Bit 31 

, , , 
trio I du r ation I n vall 

Note volume. Corresponds to MIDI veJodly. A value of 
zero indicates a NoteOff command. 

010rd bll Indicates that the seqJtem is to be played 
slmultane<lU$ly w ith the: next seqllem. Do not K I both the 
chord bit and [be delay bit In the same item. 

Pilch. Select:l the plI:ch 10 be pbyed. Values may tange 
from 0 to 127. A value of 60 $elect:l middle C (261.6 Hz). 
Adjacent v:IIlues are one semltone apart.. 

Note bil Is always set for Note commands. If this bit is 
not set in a seqltc:m. then the seqllem is not a note 

""""""" 
Duration. SP!!dfles the length of time the Note Sequencer 
1$ to play the note. Values m:ay range from 0 to 2047, and 
specify the number of tides the note is 10 be played. 

A duration of zero Identifies the: 5eqltem as a NoteOn 
command. A NoteOn seqltem is played continuously until 
the Note Sequencer finds a matching NOlc:Off. 

Tr:lck Number. assigM notes to synthesizer vo~ and In 
handlc:n by specifying their tfack numbers. v;I)uc:s from 
$00 10 $OF :are legal. 

Delay Bil !I this bit is set, the Note Sequencer must 
finish playing lhl$ 5eqllem before beginning to pl.:l.y the 
next one. The Note Sequeocc:r cannot advance: 10 the next 
seqliem until the dutaUon specified by bits 16-26 Is pUt. 
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Control Commands 
control commands lire used to specify the characterislics of the Note 
Sequencer 3.'11 it Is playing the notes. They can control pitch bend, tempo, 
vlmto, and the sequence of p,attelN that is played. 

F".gure 130-3 ContrOl command fO/lTlOI 

pa lin , ~ , , t 

trk I res I vlOl2 J vsll 

Bits 0-6 COtniTWld m.unber. 

Bil , Chord bl!. The chord bit should be ~! in 11 control 
command. A deared chord bit on sometimes cause 
unwanted delays in playing 11 sequence. 

Bits ~l" Vall. This fidd col"ltail"lS cb.ta specific to e:l.ch command. 

Bit 1, Note bit Always clear this bit for COntrOl comm~. /I. .set 
Note bit causes the .seql!em to be processed as 11 Note 
command instead of a control command. 

Bit 16-23 Val2. This field contains cb.ta spedfic to e:l.ch comnund.. 

Bits 24-26 Reserved (or control fidel Tbesc bi!.!l should always be 
dear unless otherwise sp.:cifled. 

Bits 2'-30 Tt':I.ek number. Notes are assigned to synthesizer voices 
and to handleD by speciFYing their track numbers . Legal 
values :ue SOO to SOF. 

Bit 31 Deb,y bit The delay bit should ;always be cleared In 
COnuol commands, Sin<:<: they nave no duration. 
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Pitch Bend command 

o , 
Pitch wheel position. Values" 64 specify sharp pitch 
bend; values < 64 specify flal. Intervals are in ifemilOnes. 

o 
No significance In the Pitch Bend command Val2 should 
always be set to :tero for Pitch fiend. 

Sdecu pitch bend U5;gnmeI1l 

o selecu both internal and !'oIiOl pitch bend 

1 selects internal pilch bend 

uk 

d 

2 ifeleets MIDI pitch bend 

Tr2ck number 

o 

The Pitch Bend command crelItes a bend effect In a played note. A 
control command expresses pitch bend u a value from 0 to 127. A value 
of 64 indicates no pitch bend, and the note is played at the pitch 
specified in its Note command.. The note is played at a pitch determlnc:d 
by iU nominal pitch plus the pitch bend sharp ~ flat. The scquetlCe mU5t 
usc II series of pitch bend coffirn;mcis to lIchieve the smooth ponamento 
usually IMOCi;ated with II pitch bend. 

Tempo command ..... , 
"""' , 
vall New Increment. The value mlly vary from 0 to 127. 

.... 0 

.." 0 

.......,. 0 

ccit 0 

d 0 

This command Sd.S the NOIe Synthes!ur's increment V2lue. The 
increment value determines the number of lick5 between updates In the 
execution cycle, 50 larger increments tra.l'ISlale to slower tempos. 
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All Noles Off command 

am 2 

""'"' 
, 

..n 0 - 0 

nil 0 

• ....-i 0 

BI124 0 

BI11S 0 

B1U6 0 

uk 0 

d 0 

This command tums off all note:! currently being played, overriding any 
previous NOIe commands. 

Jump command 

-
"'" .....-
uk 

d 

3 , 
Vall is the high ~ bil$ of the: destination. 

o 
Val2 is the low eight bits of Ihe Jump destination. 

o 

""-
o 

The Jump command is the NO!<: Seque:ncer's l!Qulvalc:t11 of a jump or gO!o 
command in a convenllonal prognmming language:. Exc:cution of seqltem.s 
win continue: with the item spc:dfled by Vllll and Vllll. The number 
giVc:t1 is a simple index Into the: s.<:rles of seqltems. 
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Vibrato Depth command 

ani • 

Ite:$ i .. od 

uk 

d 

, 
The new value for vlbr:1I0 depth: the V2lue may vary from 
o to 127 

o 
Control number if a MIDI command is gcnenoted 

0: internal and MIDI vibrato 

1: MIDI vlbr:alO 

Track number 

o 
The Vlmto Oepth command :l$$lgns a depth value to the vibrato dfea. 
used with the spedfied track. The vibrato effect is a modulation in the 
pilch of the voice assigned to the specified Ir:Ick. The Depth V2lue can 
range from 0 10 127, with larger V2luc:s resulting In greater vibrato. 

Program Change command 
ani , 

Rc:sc:i .cd 

uk 

d 

, 
Instroment number of the new in$ltumenL 

o 
New MIDI program number, if the 5eQUetlCe is U3ing MIDI. 

SpcdOes MIDI unge; legal V2luc:s are 

o The Apple UOS Internal 5)"llthcslzer and an 
atemal MIDI device. 

1 The Apple IIOS internal synlhe!il:er only 

2 Externa] MIDI device only. 

Tr.:Idc number: 5p«ifies whlc:h i~tument pro8f2IJl to 
change by spectfying the track to which that instrument Is 
assign«!. 

o 
The Program Change wmmand allows a sequence to change !he 
lnsIn.unent assigned to a !r.:Idc dutfng play_ The new Instroment mU5! be 
In the alrret!! instrument table for the new a505ignment to be possible. 



Register Commands 
Register command.s provide the Note Sequencer with program control 
capabilities. The Note Sequencer maint:lIOli 8 psucdo-rCSisters that can 
be used to implement looping and condilioru.l bn.nching structu,-e,. With 
register commands, and application can achieve the effea of conuol 
str\Ictures .such a.s ·if ... then·, ·do ....... hUe· or "repeal ... unUI· In 
5Cquences. 

Bytes 2 through 9 of the Note SCquencer's direct-page COrlt:lin the 
psue<io-reglsters; these psuedo-registers are number 0 through 7. Each 
regis{er occupies eight bits of memory, but not all the commands use the 
full register. The IfOo and Set register commands (fat each register a.s 
If II ....-ere only four bits In size, using only the lcast significant 4 bits 
of the byte. 

Although the incremCfll. and Decrement register commands aa on the full 
eight bits of each psucdo-rc:gister, only !he least SignifICant four bits of 
each psucdo-reglster should be used. The most significant four bits 
should alw;l.YS be deared. 

Set RegISter eommand 
.... 6 

"""' , 
nll low ~ bits contain the register number 

high" bitt contain the value - 0 

""" 0 

""""'" 0 

BII 24 0 

Bit 2' 0 

Blt26 0 

kk 0 

• 0 

sets the specified. psucdo-regisl:er to the specified value. 



IlGo Register command 

..., ......... 
Bit 2. 

BII 2, 

81t26 

u. 
d 

7 

I 

low 3 bits CQnu.in the regislef' number 
high 4 biLs t'Ont2in the value 

o 
offset:: -128 to " 127 seqllems 

o 
o 
o 
o 
o 
o 

T~ the specified psuedo-reglster for the $pedfiecl value. If the 
pruedo-reglster contains the $Upplied value, then execution continues 
with the .seqltem at the off$(:t specified in val2, calculated from the 
cutTaIt .seq.tan. If the values do not match, executlon continues with 
the nat seqltem in sequencc. The U'Go command does not check the 
bounds of the offset provided, so the \l2lue must be a valid one, or the 
effecu wUl be unpredic:u.ble. 

Inc Register command 

..... 8 

BII 2. 

Bit 2, 

BIt26 

". 
d 

I 

low 3 blUl conu.in the register number 

o 
o 
o 
o 
o 
o 
o 
o 

IncremenLS the value of the specified prue<lo-register. 
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Dec Register command .... 9 ...... 1 

.aU low 3 bit.'! contain the n:gi5l.a- numba" 

.- 0 

..n 0 

.""""" 0 

Bit ~4 0 

Bit lS 0 

BIt26 0 

uk 0 

d 0 

Decrements the value of the ~fled psuedo-rcgbter. If the value Is 
:tttO when the eommaod If Cl<~Ied, the psuedo-regi.ster's ",-Iu.: will 
wr:ap to $FfFF. 

MIDI Commands 
MIDI commands allow an executing sequence to send data directly to 
MIDI deV\o;es th2t an: connected to the Apple 1I0S. All the standard MIDI 
commands are provided, except MIDI System EJ:dusivoe and MIOI System 
Ccmmon. These commands mve been replaced by other commands thlt 
allow :an aecuting sequence to send one or two byteS of raw data to 
the MIDI device. 

These command:! arc buc:d on the MIDI speciflC21ion, version l.O, which 
Is not described in this OOcumentitlon. For further information on me 
specification, see sundard MIDI dQcumentallon. 

MldiNoteOtr command 

.
low 

10 

1 

bilS 8 through 11 are the ch;mne! number 

o 
nOle number 

velocity 

Sends a MI DI NOIeOff command on the channel number specified In vall . 
lbe nOle fUmed off Is the note specified a.!I a note number in the lOW 
byte of the high word, :and a velocity in the high b}'lC of the high word. 



MidlNoteOn command 

" , 

-low 

bits 8 through II are the channel number 

o 
note number ... veloclty 

sends a MIDI NoteOn command on the channel number speclfled in vall . 
The noI:e turned on is the note speeified as a note number In the low 
bycc: of the high word, and a velocity in the high byte of the high word. 

MIcIIPolyphonlcKeyPr.uur. command 

<mI 12 

""'"' , 
r.all bits 8 through 11 ate the channel nwnbeT 
_ 0 

low no«: number 

blgh key preMure 

sends a MIDI polypho!Jk key pressure command on the channel number 
spectf"oed in vall . The note affeeted Is the note specified as a n«e 
number In the low byte of the high word, and 11.'1 new key pressure Is 
in the high byte of the high word. 

MldlControlChange command 

<mI " ""'"' , 
r.all bil.'l 8 through 11 are the c;hJnnel number 
_ 0 

low ooatroI number 

blgh conlrol value 

Send5 a MIDI control c;han~ command 10 the channel $pecifled in vall. 
Thl: control numbel' is speeified in the 10w byte of the high word and 
the control·s new value is in the hlogh byte of the high word. 
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MldlProgromChonge commond 
am ,. 

.... 
bIgb 

, 
o 
o 
program number 

o 
Sends a MIDI program change oommand to the channel specified in flail. 
The: progQm number is specitled. in the low byte of the high woro. 

MidiChannelPressure commond 

am " , 
bits 8 through II are the dunnel number 

o 

bIgb 

channel pressure 

o 
Send$ a MIDI channel ~ command to the channel spec::iI1ed In 1JQ11. 
The: new pressure value i$ specified by the low byte of the high wO«!. 

MldlPltchBend command 

am " , 

-.... bits 8 through II are the channel number 

o 

bIgb 

pitch bend lea!t signlfiant byte 

pilch bend mOSl signil1=t byte 

sends a MID( pitch bend command to the channel.tpeCified by IJQU. The 
new pitch bend value I.!J specified by the high word of the command, 
with the least significant byte of the value in the low byte of the high 
word, and the most signiikanl byte in the high byte. 
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MidiSelectChanneiMocIe command 

"'" 17 
I 

bits 8 through II are me channel number 

o 
fu'3l data byte 

~data byte 

Sends a MIDI .selea chatlnel mode command 00 me channel specified in 
Will. The new MIDI channel mode III $pecifJed by two data bytes, the 
first of which Is passed in the low byte of the high word, and me 
second in the high byte of the high word. 

MidiSyslemExcluslve command 

"'" " 
""'" I 
..u 0 
_ 0 

knr leur: signiflcant byte or low word of MIDI paeket address 

bIgb mQ.Sl lIlgnlflcanl byte of low word of M1Dl packet address 

PaMa it pointer to a MIDI packet 30 Lh:I.! me NOte Sequenoet <:an send a 
MIDI system udusive command. If MIDI wu enabled in the StartSeq 
call, and if a valid MIDl.SetSysExlHighWord preceded mts command, 
men the specifled MIDI packet wllJ be $eflt with a MIDI system 
exclusive command. The MIDlSelSysExlHighword command sends the 
high word of the MIDI packers address, and mts command ~nds me low 
word. The low word of the: packet addr=! ill pused in the high word of 
the command. 

The MIDI packet format Is as follows: 
k::ngth word 
tkQe SQQJp "bytc5 
S'flI- excl $FOOI 
daa 2 bytc5 

• 



MidiSyslemCommon command 

..., " , 
bits 8 through 10: low nibble of Slatu5 byte 

value varies from 1 through 7 
bits II and 12: number of data byte$ 

bit II $d.: 1 data byte 
bit 12 $d.: 2 data bytes (bit 11 dc:;r.red) 

o 
fir$t data byte 

seeond data byte 

Sends one or twO bytes of MIDI data. The f1J3l data byte 15 pas.scd in the 
10 ..... byte of the high word and the second data byte, If there is one, is 
paMed in the high byte of the high word. 

MldiSysfemRecmme command ..., 
" ..... , 

..u 0 - 0 .... ~I-time number ... 0 

sends a MIDI system real-time command. The real-time number is 
$ptdfied in lhe 10 ..... three biUI of the: low byte of the high word. 

MldiSefSysElllHlghWord command ..., 
" ..... , 

""" 0 

""" 0 

low low byte of high word ... high byte of high word 

Spe<:ifies the high word of a MIDI packt'1 address 10 be sent with a 
MIDI system exdusive conunand. The MIDI system exdusive command 
and the 10 ..... word of the padcet addrC$5 are sem by the 
MIOISytemExdusive command. The high word of Ihe packet addte$S is 
passed in the high word of the command. 
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Using the Note Sequencer 
In order to use the ~Ole sequencer, you must have loaded and started 
up the following tool sets: 

Too! Locator 
Memoty Mtnager """"'T_ vetllion 2.4 or later 

version 1.~ or later Note Syntheslter 
MIDI Tools va30fl 1.2 or I~!er Of MIDI Is to be used) 

The NOle Sequeneer's execution ukes place durtng interrupts. This 
means that interruplS are dl5abled when seqUnN are being executed It 
aI.so means that your error handlers and completJon routines aI.so run 
with Interrupts disabled. 

The Note Sequencer cannot playa semitone value of o. The reason for 
thls ls tIltt 0 is the val..,e I'e$etVed for fUler DatU. Filler nOles Inserted 
to nil sequences out without affecting what Is being pl:ayed.. For 
eumple, if:an appllatlon Is pl:aying a eomplo sequence with several 
vokes, a voice may need to rest for $Orne time while other voices play. 
The application could usc: a delay to pause the voice, but during a delay 
the NOle sequencer does nOl check other nOles to see II they should be 
a..med off or odu:rwlde serviced. Thls could be a problem If another 
~ changed durlng the delay. An alternative solution III to U.5C filler 
notes to nil QUI the needed time it\Sle2.d of uSing a delay command The 
follCf3 uke up space in the sequence, but do not change anything; they 
neither Slart nor stop any note5, and they do not prevent notes In other 
tnu:kiI from being serviced. 

The Jump command does Dot check for bounds errors, It simply causes 
execution of a sequence to Jump directly to the item specifoed. If the: 
value is en"oneOlUI , then oecuUOn could jUmp to any arbi~ place. 
Needless to say, this would be undesirable. 

You might tty using allNotesQff :and clearlncrement when you w:am to 
stop a sequence and be Wle to start it: again ea.slly. A sequence stopped 
in this w:ay can ea.sily be restarted with a call to set increment 

Sequence timing 

Nonnally we think of a musical sequence as severa! independent tracks 
playing at the s.ame time. Foo- enmple, a musical passlIge might consist of 
a violin $Ound playing a melody accompanied by a viola and z nute. 
Musically, the three Instruments will often play .. once, $OUIlding 
different notes. The Note Sequencer, however, al wa)'l pla)'l notes in 
sequence, one alter another, however many Instruments it Is using 10 
play them. 

Note Sequeocer 108 



A chord, which is musically a group of different notes played at the 
same time, is executed by the !l:ote Sequencer as ~ series of discrete 
notes played very quickly on<: after the other. f or example, the Note 
Sequencer would playa chord consisting of P above middle C, A above 
middle C, and Cone oct;lve above middle C as a series of NotcOn -

NoteOn 
NoteOn 
NoteOn 

" A4 
C5 

.=~ . """'" , eount.s 

If the Note Sequencer waited for each note 10 fmish before beginning 
the next one, the resulting pass:lge would be three distinct notes of 
equal length, whid! is not what wu intended The NOte Sequ<:tlcer 
th<:r<:fore provides a way to play the three notes w!th very little delay 
berween them; 50 little, In fact, WI they sound :u though they were 
being played aU at once. 

If the chord bit is set in a note command, it indicates th21 the next note 
should be played 10 chord with the CUrrent one. If, on the other hand, 
the delay Dit Is set, it indicates that the current note must be completed 
before the DeXt one is played. 

Using MIDI with the Note Sequencer 

ihe approprial:e calls must be made to the MIDI Tool Set to use MI DI 
with the Note Sequencer. Specifially, the MIDI Tools must be rurted 
up, a device driver must be seleded. and a MIDI output buffer m<l.'lt be 
alloclued. 

You must specify whether MIDI is to be used when you start up the 
Note Sequencer. If the high bit of the mode parameter is :JC1 when the 
SeqStartUp call is made, then MID! is enabled. In order for a pattlcular 
Irac;k to use MIDI, it must be enabled for that tn.d::. using the 
Sc:tTrklnfo aiL Finally, the Note Sequencer d1ecks tool call·speciflc and 
seqltem-$pedflc flags for MIDI information, -'0 that Individual 1001 calls 
or commands can enable or disable MIDI. 

If all the appropriate flags, the mode flag, the 1I:iIck flag, and the 
command or tool call flag are enabled, wn MIDI commands are ~[ to 
external MIDI devices. This amngement is designed 10 provide 
flexibility in execution. You could. for example, play only the drum 
j»rtS of a 5eqUence on exteTnal MIDI iruUuments by enabling ."'IDI 
O\Itput only on the appropri:al.e tr.IW, or you could play ~U pans on 
Claemal MIDI Instruments. Switching between the two modes of play 
would not requite any modiflcaUon of the sequencc: itself. 
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A sample sequence 
The following enmple is a sequence presented in 6~16 assembly 
language: 

Delay oqu '80000000 
n oqu '08000000 

" oqu $18000000 
'<" oqu 540000 

'" oqu $80000 
Note oqu 58000 

" ."" $)000 

" oqu SJISOO 

" oqu HI00 
G. - 54300 
~oro oqu ... 
phrllntU do 14 'phrl ' 
phd '" 14'01' it ' " a ph"."e 

'" H'phr2' 

'" H'patl' 

'" ""phr2' 

'" i4'patl' 

'" U ' pat2 ' 
do 14 ' UFFFi'fTr ' , end ot phrase , 

phr2 do i"OI' , it'. a ph"."e 

'" i4 ' pat2' 

'" i. ' patl' 

•• i4 ' SFITrrrrr ' , end. ot ph"a.e 2 

,.U •• 14 ' 00 ' , it' s a patte"" 
do i4'Delay+Tl+qtr +Note+C'+115' 

'" i4 ' 11+qtr+Note+C4+Cho>:d+ll5' 
do i 4' Delay+T2+qt>:+Note+G4+115 ' 
do i4 ' DelaY+Tl+hlt+~te+r'+115' 

do U' , end of patl 

pat2 •• i"OO' , it ' s a pattern 

'" i4'Tl+Note+G4+Chord+115 ' , !>1oteOn 

•• i 4'Note+hlf ' , fUle>: nota 
do i 4'Celay+T2+qt,,+NOte·'4+115' 
do 14 ' Delay+T2+qtr+Note·04+1lS ' 

'" i"Tl+Note+G4+Chord+115 ' , NoteOtt 

'" 14' '00000002' , .ulNotesott 

•• 14 ' S'rFTrTrr ' , end of p,1Ot2 

Note Sequencer calls 
All the tool all documenL:I.Uon for the Note Sequencer is new in this 
Update. 
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SeqBootlnlt SOllA 
In.ltlaJiZes the Note sequencer. This CJ,U must not be made by an application. 

Param. ters 
This call h:u no input or outpUt parameters. The stade b unaffected. 

C 
enero pa .. ca l voi4 seql!oot!nit (I inl1ne (OXOllA,4ispateher ) , 

NOM s.q,..nc.. 111 



SeqStorfUp $021A 
SeqSWtUp starts up the Note Sequencer and performs all the necessiry 
Inltlallutlons for the: tool set II also makes .!IWtUp calls to the Sound Tools and the 
Note SynthesiZer, so an appliC:;ltion shO\j!d DOl: Start up those tool sets before 
making this call. 

Parameters 

stock befortl cal 

1_ powtcus COOIIInIS _ 1 

1- dPlI8~ddr -I Wo rd Loation ofNaIC ~ ~ page 

I- .- - I WOC'd--MIDI/lag 

1- updIJURIJI. -I w .... Po" ollnlefTUpi generation 

l - Ine .. ......, - I Wo~umber of iNcrrupU per tidt-WUni 

1- - I <-5P 

Stock alter c~ 

1 _ pMlfauS co>u...u _I 

1- _I <-SP 

Erro. 
SIAOl Startc:d.Err; the NOie Sequencer has already been started 
SlA07 5eqt-lSWmgV..".; the Note Synthesizer is the wrong version 

c 
a>:tarn pucal 'Ioid SaqStartUpl) inlina IOx 0 2lA,d1sp,ltcllar )1 



SeqStartUp parameters · 
The updat,Rar, panmeter specifies how oftc:n the Note Seq\lencer will 
update Its actions, using InterT\lPU. for example, an updalfRaIf value of 
500 specifies that the NOte Sequencer will receIve InterruJXS at 200 Hz, 
or every 5 milliseconds. A value of 250 means that interruptS will be 
available at 100 Hz, or every 10 milliseoonds. The nme: rate is used by 
the N(){e Syotheslu:r to upchte its instruments' envelopes. 

The hl.c:nrmf7U panmeler spc:dflcs how many interrupts constitute: one 
tlck of the No«: Sequenca counter. If updal,Ral' is 500 and incremlnl 
is 20, then one lick will take 100 mi!1i.5e«>nds. The Note Sequencer 
gos Interrupts every S millueconds, and the COUnter is incremented 
every 20 IntemJPts. If a quarter note equals 5 ticks, then it lasts h:llf a 
seo::ond, which COrTeSpond.s to a tempo of 120 beats per minute. In 
general, the number of beats per minute can be computed using the 
following fOfTlluJa: 

B .. (24 • updaWlalt) / ( tnc>Tm8711 'T) 

When: B is beaU per minute and T is the number of ticks In a beat. 

la.rgeT values for wpdallRali result in greater control of a sequence's 
tempo and smoother envelopes, On the other h2nd, a hJgher updateRate 
also requites more processor time to service. 

One general method for chOO5lng an appropriate updateRaU value is to 
decide on the $hottest no«: you will want to play. Sup~ the !.hottest 
note thai. you waN to play is a sixteenth note. ASSign sixteenth note:5 a 
value of 1. Eighth notes are twice as long, so assllP' them a value of 2. 
Quatter notes then receive a val\le of 4, half!}(){e:5 8 , and whole notes 
16. /'low decide how long you want a whole note, 0<' a ((\latter nQ(e , o r a 
sixteenth note to be and compute the updateRar. and fnc",,"enl50 that 
the duratlon comes out the way you want it. 

Once you have set the ~tlRal' value, it remains In effect; you can't 
ctu.nge it wldw)ut $hulling do..", :u1d =rting the NOte Sc::quencer. On 
the: other lund, you can change the tncnr1MnI value, and the Note 
Sequencer provk1e5 tempo calls that vary the tempo for you. 



SeqShutDown $031A 
Shuts down the Note Sequencer toOl set. It frees any buffers that the tools may 
have allocated. An application Out uses the NOle Sequencer $hould c;J1 
5eqShutOown belOTe quitting. 

Parame'e/"l 
This c;J1 Ilu no input CIt" output paI1ImeteTS. The stilck Is unaffected. 

Eno~ 
$1"05 noStartErr, the Note Sequencer ha!l no( been started 

c 



SeqVersion $041A 
Returns the: version number of the: Note: Sequencer tOOls that is currently 11'1 use: 11'1 
the: standard Toolbol[ ve:rsion number format. 

Parameters 

I
I-

'p"<O -I Wotd--Space for result 

-I <-5" 

I-~~-t 

1_ ~fO""' .. ", _I WOI'd-Vemollllllmber 01 the l"0Ie Sequencer 

1_ _ I <-S" 

c 
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SeqReset $051A 
Resell the Note Sequencer. SeqRe$eI. is called ""hen the Apple nGS S}'$leJn is reset 
All internal nOtes presently being played are turned off. An appJiCiltion should not 
make thlll all. 

Parameters 
This call has no Input or output panmeten. The Slack is unaffected. 

C 
extern .,...cal ..oid SeqRe.etC ) inlineCO .. 051A,dispatcl1.e r ): 
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SeqSfofus $061A 
Returns il Boolean nilg indlc:u.lng whether Of nOl the Note Sequencer is 'Clive. If 
the tool set Ls ac;t.ive, the nag Ls nonzero, otherwise it is zero. 

Parameters 

stoct befcn cal 

1_ /ffWIOUI COPIlMlJ _I 
1_ space _I Word-Spaoe for result 

i- _I <-Sp 

$$oct on... coli 

1_ pn.!/I/oUs C/JtUetUS _I 

i
i -

_ I Wo..s Boolean; TItUl! if the Note ~\Jencer is laI~ 

_I <-SP 

c 
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Cleorlncr $OAIA 

Ocarina Set.! the Note Sequencer', Increment value to zero, hailing the current 
.sequc"<:c, and t~um5 the previous Increment value. Setting th<e Increment to zao 
doe!: DOt dl$able the Note Sequencer's inIerrupl$, $0 envelopes ate sa!! up<btecl 
This means thal, while the sequence will not progre5.S, not~ being played when the 
increment was set 10 zero may hang. This call b only valid while a sequence Is 
p13ylng. 

Parameters 

I. 
I. 

Slack an., c all 

_I wotd-Space for teS<llt 

_I <- sp 

I. prI(Ifous COJWnts _I 
I _ -U _I Won;I--OId value oCl"".........., 

I. _ I < -SP 

c 
."teno pascal wo«l. Cl •• "Incr() Inlln.(OxOAlA,dispaech"rl' 
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GetLoe $OC1A 
GetLoc returns certain Information about the sequence that Is plilying. It provides an 
index to the $eqltem thai i$ e::cecuti1l8, the currenJ: pattern, and the nl:$ting leveL 
The nesting level indlcnes how deeply control ha5 passed Into a structure with 
phrues nCSted within pht:l5e!l. A nesting level v;llue of 0 indicates tmt the Note 
sequencer III playing the top-level phrase. vetLoc is v;llid only while a $e(jUence is 
playing. 

Parameters 

Sloe. bekx. coli 

r _ fMr!fOuS conums -I 
1- Spac. -I Word-Spaee (or r=ulI 

1- Spac. - I Word Space fOf teSUk 

1- Spac.. - I word-Spaa: fOf resuk 

1- -I <-sp 

Sloek orr.r cal 

r _ p"lfMow GtMtents -I 
1- ew~brtJS./I_ - I Wof"'d-Cutrent item tn phtQe 

1- curPallfl6m - I Wo rd--Currer\lltem tn pauern 

1- ,.""'" - I WOC'"d---Cunenl ncsti.t>. ~ of phnse 

1- - I < - i P 

c 
. .. t .. ,n 1.0.,11 • ., GetLoc 0 , 



GetTimer $OB1A 
Gerrtmer reDJms !he nlue of the: Note Sequencer's tick counter. While the (ounle<" 
is advancl/'lg. me value rcwmc:d is nea:ssarUy somewhat Ina:u:t . since the v:alue 
eh;ongc:s as the a.ll Is exe<:Uted. The aU Is nlld only whlle a sequence Is playing. 

stack befor. col 

I - p~~ 

1- spa" 

i . 

Stock cftef cal 

-i 
-i 
- i <-sp 

1_ p>WIous",",..elI _I 

i · 
i· 

c 

_ I Word Cum:nt timer nIuc 

_ I <-SP 
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SeqAIINotesOff $001 A 
seqAlINotesOff switches off all nOies Uu,t are playing but does nO\. stop the 
sequeocc:. 111..", any noteS Wt are held are rumed off, but the sequence continues. 
Use thisall to use to temporarily silence aU InSlNment voices while a sequence is 
active. If the high bit of the mode parameter is set, then the NOie Sequencer also 
rums off all external MIDI notes of which It 1$ aware. 

Parameters 

This c:all h::L'l no Input or output parameter$. The stack Is unaffected. 

c 
arta.,,, ",3<:a 1 void. SaqAllNot.uOt t () 
iolioa (O"ODU, d.i,pat.char) ; 

No~ 5aqJanc:er )21 



Setlner $091A 
ScUna :se~ the Note Sequenc;er's lncremem value. An appUcalJon can use this 
facility to control the tempo of a sequence. The call only functi0n5 while a sequence 
is playing, but there Is also a seqltem Control command, which allOws the 
prognunmer to :set the in~mou value, so that a sequence can be wri tten with a 
specified tempo. If the ino:rement value is :set to zero, the sequence Will halt. 

Paramet. r. 

Stock bMore Cal 

I
I-

$1ock ofteJ cal 

_ I Wo:ed-The deslred inaemenl nJu,e 

_I < -SP 

I. prwtous C(lnUrW _ 1 

1. -I < - $ P 

c 



SetJnstTcbJe $121A 
Sets the curren! Insuument table to the one $pe<:lf1ed In ln$tTable. 

Paramelers 

stoek befOl'e eol 

[_prwWx4~ _I 

I
I-
1-

1-

C 

- I 
_I Loaa----Handle to instrument lable 

_ I <-5P 

_I <-$ P 

extern paseal void SetInstTablell inlin. ( Ox121A.di~patch.r )1 

Instrument table 
The InstTable parameter is a pointer 10 an ill$U\lment table. The 
instrument table is a daI..a .suuaure In Apple IIGS memory that contaiM 
pointers to one o r mote lnsU"um.ents. The format o f an In&rument II. bie 
is as follows! 

1_ IttSlN" mber 

I- - I 
I_ IlI.ftO _I Loaa--f'Ointcr !() inIIlrUmem 0 

I- -I 
I_ ,ttS/J _ I Lona---PoU=1 10 i1Ialrument I 

I- - I 
I_ IttSlN _I Lona--Pointet !() inIIlrUment N 

The tnstNumber par.tmeter equ.aLs 1'<-1. see NOte Symhesizer for mOre 
information abou.t In$truments. 



SetTrklnfo $OE1A 
An application should call SetTrklnfo for each track it u.ses before .starting to playa 
sequence. The call as5ign5 In3truments In the cutTent instrument table to logical 
tr.Idcs, and determines Ihe priorities of the instrumenlS so that the NOie sequencer 
can oorrectly allocate 8('iKJ"atotS to them. 

The appHcatJon lMy disable the internal voice:!l of the IIGS for a spedfled Ir.lck by 
issuing thbi call with the highest bit of the InstlndeJ: parameteT set. 

You mU$t use Setln$tTabie to assign instruments to their respective tracks before 
issuing this call. 

Parameters 

stack before cal 

j .p-- -I 
1- p-~ 

1- fnst/>.dV!: 

1- I rQ(;ItN .. ", 

1-

stock otteI' cal 

_I w ot'll--Oesited ptiOtiQ> 

_ I w~lIutJlbuoliAAnomenl 

_I Wonl-T~ rwmber to Ulign specified iI'Isltu.menI 

_I <-S P 

I. pt'W1oI./4 coouenu -I 
1- _ I <- SP 

ErroB 
$iAO! lnstBoundsErrot; instrument number out of ranse 

c 
enern pasc .. l void Set:T.,UnfoO inline IO xOI:lA, dispatch • .,) .. 



Startlnts $131A 
Enables Interrupts. Use this call to restore Dormal funcUonlns :l.fter :l. 
call to Stoplnt$. 

Parameters 
lbis call has no input or output p:l.rametel'5. The St:l.c:k is uruIfected. 

c 
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StartSeq $OF 1 A 
Suns interpretation of a series of seqllenu $l.ored at the address $pecifled by 

' ......... 
Parameters 

Slack before cal 

I _ pomous com",," _I 

1- - I 
1- f'1'rlItUIlrROUl1 ... -I l.ona---Polnter to error handler 

1- - I 
1- cOlflpRouU. •• -I l.ona---Poinlet to Q)mpletloo rootlne 

1- - I 
1- s«/ ... n.;. -I Lona---Handle to bu.llier aIO'Uinlna 5eqUence 

1- - I <-sp 

Stac:k att.r eell 

1_ pmJlow ~ _I 
I. _ I <-5P 

Erron 

52007 miNoBufErr; no MIDI output buffer Is allocated 

SIA05 NoStanEn; the Note Sequencer hu not been started up 

c 
ext.~n pascal void StartSeq () lnlin.(OxOF1A,dlsp&tch.r): 



StepSeq $lOlA 
Advances thc Note Sequencer to the nat 5eqltem In !be current 
sequence, executing the CUlTail scqllems. A StepSeq call is Ihe 
equivalent of ooc tick of the Note Sequencer counter. 

Parameters 
This call hu no input or output panmeters. The suck is unaffected. 

ErreD 
$1921 NoneAvailable; no .seqltem avaHable 

S 1924 AlreadyOn: !">Ole specified for NOleQn already on 

SIAO! NoCommandErr ; invalid .seqltem 

SlAO:Z NoRoomEtr; insufficient memory to conl:inue 

SIAO"" NoNOlcErr, note specil1ed for NOlCOff nOI available 

c 
extarn pascal void StepSaq() inlina,Oxl01A,diapatchar ): 
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Stoplnts $141A 
D~blcs Note SynthesiU!r .nd t-lole Sequencer InterruptS. If the Note 
~u~er u: IUrte<i up, :and Inlerrupt:! art! enabled, the NOle 
Syrnhc:sho:er ails the Note sequencer interrupt hanrller whenever an 
interrupt occurs, When no notes ate being played, the overhead involved 
in this processing Is unnecessary, so Stoplnts proVides a way to ausc: 
the Note Synthesizer nOl to aervice the interrupts. To reatltt interrupt 
processing, use the Slanina call. 

The StartSeq call 5U!U Interrupt processing automatically, and the 
SeqSbutDown automatJcalJy halts it. No other Note SCquencer call 
affects interrupt procuslng e:rcqx SwplnlS and St:trtInts, 

Parameters 
This call !u.s no input or output p;u;l.mCler.J. The ~t;l.ck is unaffected. 

c 



StopSeq $111A 
HailS iruerpreution of a 5eJies of seq[lent$. The: ne;ct parameter 
,peOfIes whether the~ :ue more seqltems to be executed. If so, that is, 
i! next is nonzero, the next phr;tsc begins. Otherwise, the sequencer 
simply $lOp$. 

1- P~.;(mlentl _I 
1_ .. ~ _I W"or6---8ooLun: TRUE if there ue more 'l!'1hc:ms 

1- _I <-SP 

1- _ I <-$P 

C 
•• e . .... paled void St opS.q (I 1nli11. (O.111A, d.l. ... p.teh." j ; 





Chapter 14 

Note Synthesizer 





This ch1pter documents the No«: Synthesizer. This Is new 
documenaOOn, I10l previously presented In the Apple IIGS Too/bo;c 
Rejerf!ne,. 

About the Note Synthesizer 
The No«: Synthesizer ill a tool $c:l that contrOls oper2tlon of the 
Ensoniq Digital Oscillator Chip. With it. 11\ appliation an rum Ihe 
Apple I1GS Into a digital ifyntheslzer suitable foc paying music and 
gener~ling sound effeeu. The NOle Synthesizer differs ftOm the free
fonn synthe.mer of the SOund Too! Set in that It Is specifically designed 
[0 help you produce "'usU;Qi sounds. It includes utilities to help you to 
design .. avdoruu. which determine the sound quality of synthesizer 
output, and lnstrwlKots, ..midi are d.ata stn.u::tutel! th~t specify certain 
things about the output sounds, 50 that you can store partiC\Jlar sound 
qU1lit1es fOf reuse. 

Use of the NOle Synthesizer version 1.~ requires the SOund Tools 
version ZA Of later. 

Instruments 
The Note Synthesizer's basic functional unit Is 11\ Instnu:llent. Thill is a 
da.ta structure stored .somewhere in the memory of the Apple ITGS that 
defines the sound quality of a pl1yed note. When a projpm makes the 
NotCOn call it passes 1 pw:ameter OOIluining 1 pointer to an in$ltUmem. 
1nd tb~l Instrument Is used to gener.lte the note. 

Table 1+1, Instrument d.au 5trUaure 

field Name 511:e 

o Envelope 24 bytes 

24 ReleaseSegment t byte 

" 
" 27 

Prioritylncremenl 

PltehBcndRange 

VlbratoDepth 1 byte 

28 Vlbra[oS~d 1 byte 

29 S~re I byte 

~O AWaveCounl 1 byte 

~ I BWavCCOunl I byte 

1 "", 
1 by« 

32 AWavellst AWavcCount' 6 bytes 

X' BWaveCount BW1veCount' 6 bytes 

Note SynlhMlz.... 133 



Envelope 
The envdope describes the shape of the sound th,t the Note 
Synthesizer generates. A DOte·s envelope 1$ what glves II its dyn3mlc 
quality. '" short, sharp sound has .. Sleep, shott envelope, and a Ions, 
smooth sound has I nauer, longa- envelope. 

A synthesizer's envelope is tndiliotWly described in tenns of attack, 
decay, _cam. and l""10 e, or ADSIl. 

Figure 14-1, ADSR 

• 
lbe Attack portion of an en",dope is the period when the sound iii 
lncro5inS from silence to its peak loudness. This fnn of the envelope 
cletennines the suddenness of a sound. A drumbe:1.t or a plucked string 
has an extremely steep anack, wbereu a bowed string or a 50ftIy blown 
wlnd In.!trumeot has a much flatter attaclr... 

lbe Decay fnn of the · en»dope is the period when the sound falls off 
from Its peak 1oudne5s to the level it 3tays at. ",hich is its 8ustaln 
portion. Attack and decay together Cln be used to control a sound's · 
per0J.S5I"'eness. Sounds wlth 11 Sleep atuCk and dc:a.y tend to sound 
plucked or per0J.S5i",e. A $teep atuck (a llowed by a nat decay, or by 
little or no deny, blare like I loud trumpet. A verr flat alUck and decay 
produce a sound with a soft, smooth quality. 

Sustain determines the note'S overall perceived loudness and duration. It 
drumbeat ha$ virtually no SUStain or release; it consisu almost entirely 
of attack and decay. It long, slow note on a violin, on the other hand, 
might have a very n,t:ltl2ck and dealy. and a long, h igh _ in. 
The ade:ue iii the portion of a note as it dies aWlily. Long releues can 
produce' nice ringing quality, but can also be a problem if a noce Is 
stlIl 50Undlng when another note starts, and ill disson:uu with the flfst 
~, . 



Note Synthesizer envelopes 
The envelope definitIon In the Note Synthes!:l:er's instrument re.:ord is 
somewhat more cornple:J: lh:an this simple four-part scheme. The 
in$trumeru"s envelope field CUI specify up to eight segments lnslead of 
just four, so more comple:J: sequences of attack, decay, $USlaln, aDd 
release are possible, for example, the physical poopertles of pianO$ 
cause !hem to have a complCll envelope with twO attack segments. A 
simple ADSR is therefore Umlted In its ability to Simulate a piano's 
envelope. The 1'0te Synthesi%er can do benet, beause .iu eight 
envelope segments allow a closer approximUlon at the plano·s actual 
envelope, 

Figure 1 .. 2, srnuotIng Q F*ro<>' • ..,...tg~ 

Each segment at an lnstrurne:nl"s envelope definition Is composed of up 
to eight linear .segments. Outirlg each segment, the noce's loudness 
varies from its starting value toward its defined breakpoint value. The 
segments are defoned as a .serles of breakpoinL'l followed by increments. 
A breakpolnt Is a byte value between a and 127 representing a 
logarithmic loudnes.1l scale, A value difference of 16 represents a change 
at 6 decibels In loudnas. The Increments represent the amount the 
volume clange:s with each of the envelope's update lnIe!T\IptJ . The .-alue 
is a two-byte fixed point number. 

Tab~ 14-2, Envelope Reid 

.."..('01 , breakpoint increment , breakpoint increment , breakpoint Increment , breakpoint increment , breakpoint Increment 

6 breakpoint Increment 

7 breakpoint Increment 

8 breakpoint increment 

The shape of the envelope Is arbilr.U"y; it can be any shape tlut c;ln be 
speaRed in eight segments, so compler envelopes are pos5lble. The last 
breakpoint. though, should :ahv3.y:lI be :tero, so that the n(>le dl .... away at ,",-

Note Syntneollet" 135 



The length of time thaI a Kgment of the envelope l:uu is given by me 
following formula: 

T- (L.N) ·2~ 

,., 
.... he~: 

T - segment's duration 
L - last breakpoinl 
N - next brcakpoit\! 
I - increment value 
R - upd2le rate 

A3 an example, for a.segmem tha.t chanj:e:s from 30 10 40 wim an 
increment value of 25 and an update nile of 100 cycle:! per second, me 
formula bec::omes 

,... (30-40) ' 256 

25'\00 

- 2560 -

"'" 
1.02 KOOOds 

Thus, with me given parameters. me specified segrnem .... m require 1.02 

"""""'. 
releaseSegment 
The rrl~,g"'~t parameter define:! the: segment at .... hich release 
begins. Its value can be any number from 0 10 7. and simply Identifies 
which segment In sequence is the beginning of the: ~leue phase of me 
envelope. The release phase may mU5 oca.apy 5CYeral .segment!!, but me 
II.${ breakpoint should always be l:efQ. 

priorltylncrement 
The pr1Or1.tytncremlmt parameter Is a value that is sulxrac!ed from the 
generatOr's priOliry value when the envelope reaches its susain phase. 
This allows the Note S)'l"Ithesizer to reallocate generators. giving higher 
priority to Dotes which are just sarting. When the envelope reaches me 
releuc segment, the priority value a.5Signed to its generator Is again 
reduced, this time to half ils C\!.rl'cnl value. Thus, me hj8h~ priorities 
are asrumed to go to notes tN.t arc ju.st .starting; notes being 5ustllined 
are accorded lower priority, and notes in their release phase receive 
low~ priority. This is jU5l a rule of thumb; the actual priorIty values 
depend on me priority that wal specified .... hen the generator wal 

allocated. 



pitchbendrlange 
The pltcblwrniRans' parameter specifies the muimum pitch bend Uw. is 
possible on Ihe note. The maximium possible VlIJue for a pitch bend is 
127; pt/Cbbtmd/lDns' .spe.;:ifles how mud> the pilCh Is ral.:led by the pitch 
bend VlIlue of 127. The legal VlIlues are I , 2 and 4. 

vibratoOepth 
The vtbroloDeptb panmaer can be any number from 0 to 127. A depth of 
zero speclfles that there Is no vibrato effect on the nOl:e. Vibrato is 
produced by moduJatlng the pitch of the two 05dllator.s that make up a 
gener.ltOl'", using a triangle 1l'2ve produced by a Low Fn:queocy 
()villator (LFO). When the vtbrotoDeptb paramder spedfies Wt there 
Is to be no vibrato effea. the vibrato mechanism Is switched off to save 
processing time. 

vlbrctoSp •• d 
The vtbrotoS/'Hd parameter controls the rate of vibrato. Higher VlIlues 
produce faster vibrato. The acruaJ speed of vibrato effect depends on the 
update rate. 

A WaveCounl and BWaveCount 
The Note Synthesizei'" ean U5C sampled o r artificially CTelted. 1l'2vefonns 
to produce i~ nO(cs. The patameters A WawCou nt and BlVa!.OeCount 
spedfy the numbCT of 1l'2VCS In the wavellsu that follow the 
waveCOunts. 

WaveUsts 
A w_eUsl is an amly of variable length. The elements oi lbc array are 
6-bytc .structures called •• vc.fonns. A 1l'2veList can conuin up 10 255 
waveform5. 

A wavefo rm data $U\laurc .$pCdfics wave data thai Is intelligible to the 
Digital OSCillator aup (DOC), and is stored somewhere in the memoty 
of the (X)C. 

Table 14-3: A wov.l'QIm 

10pKey 
waveAddre$$ 
waveSize 
OQC.\{ode 
relPltch 

, by<. 
, by<. 
, by<. 
, by<. 
word 



When the NOle Synthesizer plays a nOle, ;1 Cl<lImines the topkey field of 
each wavd'orm In lhe waveLIsts unlil it finds a value that Is gre::Jler 
durn or equal 10 the value of the nOle it is auempting 10 play. The fU'St 
WlIvefonn it finds wil,h :an acceptable topkey value is lhe one il plays. 
For this reason, WlIveforms $hould be stored In increasing OTder of 
topkey value. The last WlIvdorm In a waveli5l should nave a value of 
127, lhe maximum valid plt<;:h value. 

Using appropriate topkey values, lhe Note Synlheslzer can be adjusted 
to custom D.lrung" JUch as Just taDpcrment, IX non-Western scale. The 
topkey value specify the boundaries between neighboring notes . 

The wavulddrns parameter Is the high byte of the WlIvdonn's address. 

The waveStn parameter $Cts the $i~e of the DOC"s wave table, :md the 
frequency resolution of the DOC. 

The DOCMod# parameter lIeU the mode of the Digital Oscillator Chip. 

The waueAddress, wau.$tztl, and DOCMOiU parameters are all DOC 
register values, and the f'0lC Synthe!%er lQ;ld$ them imo the 
appropriate DOC ~ers when It accesses the waveform data 
structure. 

The relP1tcb parameter Is a WOtd V1lue that ill u..3Cd to tune the 
waveform. The hlgh·byte value Is the .5e!Ili!(XIe, and the low byte is 
fractions of semltone. A vaJue of 1 In the low byte coiicspouds In 
m56 01 a semitone. A waveJist can spedfy a full range of notes for an 
il1$UUmCll with entries for each note that differ only In the relPilCh 
field. Such a wavellst would specify an insuument whose timbre is the 
same for every note: Dnly the pitch is dilTerent. 

for more information on DOC tCgi5lers and wavdorms, see the DOC 
specification, avallable from Ensonlq. 

Using the Note Synthesizer 
An application that U$CS the NDte Synthelzer m1,L$t fil'3l start it up, then 
allocate Dlgibl O$cillalOr Chip ~neralors for i1.5 use with A1loeGen. II 
can play musleal notes with indlvidual calls to NoteOn and NoteOff' for 
each note thaI it plays. NexeOn $UrU a generator, which automatlcaUy 
updatcs its envelope u it plays to produce the envelope specified by jts 
assigned InstrumenL When the application calls NoteOff, the Note 
Synthesil:er entetll the release phase of the envelope for that voice , ;rnd 
the DOte begins to die away. 

An application that U$CS the Note Synthesizer to play nolCS should 
disable the inlerrupu produced by any gmcraton th;u: are allocated fOT 
note productiDn. The Note SynthQlzer responds to truerrupu from Its 
oscillators all if they were timer Interrupts. 
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Each generator is a pair of DOC osc;IlIalOrs. 'There are 32 such 
OiSCillators; cwo of them are reserved for Apple's use.. The remaining 30 
are paired into 15 genentors, ..... hlch prod ... a: the $}'tlthesized noIes ... sed 
by the Nore Synthesiu;r. The Note Synthesizer use:s one of the:se 
generators as a timer, leaving 14 genenlOr$ for general use. If the MIDI 
Tool Set ill started ... p and is using the MIDI dodc fun(.tlon, another 
generator is allocated to serve as the MIDI dodc. leaving 13 general
purpose generators for application use. 

The Note Synthesi1:er requires that the SOund Tools be loaded and 
suned up, and one page of bank zero memory must be allocated to it for 
use as 4lrea·page. Tbe Note Synthesizer shares thi.i; direct-page space 
with the SOund Tool Set. The direa·page area Is divided Into 15 blocks 
of 16 byte5, c:illed Generator COnuol Block$ (OCB). The firS'- byte of a 
GCB ill the allocation Ilgnature, lnd/Clltlng ..... hlch synthesizer Is using 
..mich genentor. The definition of the other 15 bytes of a GO ill 
determined by the requirements of the synthesizer lO ..... hlch It is 
allocated. 

The GCB contains the values o f any "knobs" or "controllers" deftning 
the parameters of the vola: that it Is curreDtly playing. These 
parameters are as follows: 

SynthlD byte Note Synthesizer 10 - 2 

GenNum by" GenenlOr n ... mber ($00 -SO£) 

Semitone by" Note being played as spe<:ifled In all 

Volume by" Output volume as spe<:ifled in call 

Pllchbend byte 0.127; 64 specifies no pitch bend 

Vibl'atoDepth byte A$ spe<:lfied In insUunlent definition 

NOle f)'mhe$izer internal variables: 10 bytes 

The Note SynthesizeT allocates gener.llOrs to all the different sound 
tools that may need them. It therefore requires a piority $dleme for 
allootlng generators in the event that there is more than ~ request 
for the same generator. 

It. generatOr's priority may I'aJIlle from 0 Ihrough lUi. It. priority o f 0 
means the generator is not being 11$Cd, and .....;11 be allocated to any use 
that requestS Il A priority of lUi IndIates that the generator is locked 
and cannot be reallocated. The remaining val ... es In a genenlOr's range 
are used by the Note Synthesizer to control al location o f lIenerators. 

When a generator is allocated, it receives a priority. The Note 
Synthesizer amomaUcally lowers the priority of a generator that h.as 
reached the sustain pottion of its envelope, and again ..... hen it reaehes 
the reJeuc: portion. When the note stops. the generatol"s priority 
becomes zero. An application specifies a priority ..... hen requesting 
allocation of a geoeralOr, so that allocalion occurs when a gener.nor is 
available ..,;th a priority lo ..... er than that requested. 



DOC memory 
An application that uses the Note Synthesl:!:er must load any waveforms 
that it can usc into DOC memory wlth the Sound Tools call 
WriteRAMBlock. If a zero is placed in the rltSt 256 bytes of DOC 
memory, it caU$CS the timer osciJ.Iator to halt. If the application uses the 
clock function of the MIDI Tools, then it mU5t not write to the first 256 
bytes of DOC memory. 

Note Synthesizer calls 
All the caU dacrlptloD5 for the Note Synthaizer :are new. The tool 
call.5 .... ere undocumented in the APPle BGS Too/boJt Rejererlu. 

Note Synll"lellzer l«l 



NSBootlnlt $0119 
Initializes me :-;O(e s yothQ;:,.".. An applicatiOO mu$l. nO!. make this call. 

Parameter, 
This call ha5 00 input or output panmeten. The .stade is urWfected. 

c 



NSStcrtUp $0219 
Starts up the Note Synthesizer fOf use by an application. An appllc:allon 
must make this c:all bef~ it makes any other Note Synth=l~r c:alls 
except NSStatus. The update rate is the l'3.Ie at whlch Interrupts are 
generated to update envelopes and lo ... .frequency osdIlatlons. ille value 
LlI ill units of 0.'1 Hz. Reasonable v:a.lues fOf this parameter might be 
from ISO to sao. ille default v:a.lue Is 500. Low rates require less 
overhead, but higher rates genente smoother sounding envelopes and 
better timing resolution. 

The user update routine Is 11 pointer to a routine that Is called during 
every timer Interrupt. Sequence- prograrM are an enmple of sortware 
that might use routines that run during Note Synthesizer interrupts. 

Parameters 

stock before col 

I. p'l'ftlfOUS CCMI"" _I 
1- updaltRat, - I Wor6-Rate of ",,",lope aener:ation 

1- - I 
1- _.- - I tona-PoInw to lNerrupl routine 

1- - I <- 5. 

1- _ I <-sp 

'ITOB 

$1901 Alrudylnlt; the NO{e Synthesl~t ... as already started up 

Sl902 SOundNoUnit; the Sound Tools ... ere not started up 

S 1925 SOundWrotIgVer; inoomi»tible ~sion of the Sound Tools 

c 
ener n IHIscal void IfSSU,rtOpl) inl1ne(Ox02 1 ~, dispatcher ) , 
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NSShutOown $0319 
Shuts down the Note SynthesIZer :and turns off :iii genen.tors. An 
;,tpplicatlon should rnake this call bdon: qui lting. 

Param.t.rl 
This caB ha.t 110 input ()t" output p;,tnmcters. The stIIa Is unaffected. 

'noB 
S 1923 NotInlt; the Note Symheslter was not Slarted up 

c 
.xt.~ pascal voId NSShutDown «' inline«OxO)19, diepatch.~'1 
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NSVersion $0419 
ReNms the YeBion number of the Xotc Synthesizer . 11lc YeBion 
number ., in the srandatd format specUied by Toolbox version number 
protO(oI. 

Parameters 

stack belOI'. call 

1_ pmnous amunu _ J 

I
I-

$tack after cal 

_I WOld Space for result 

_ I <-SP 

1_ prwtcus __ I 

1_ v~rsIO "Nu". _I Word-Venioa numberoftlll! N~ Synth 

1- -I <-SP 

c 

-



NSReset $0519 
' -

Rc::sets the Note Synlhesizer. AppHotiOlU mUSt not make lhis 0111. 

Parameters 

ThI5 call ha5 no Input 01" outpUt patllInaers. The stack 15 unaffected. 

c 



NSStatus $0619 
R.eturns a Boolean value Indkatlog whether the N(){e Synthesizer Is 
active. If the N(){e Synthesizer Is active. NSStatU!l returns TRUE. 
OtherwlR, the caU retum$ P ALSE. 

Parameters 

Stock befoI'. c al 

1_ pf'WIows C01IIents _I 

I
I-

_. 
Stock on... coli 

_I Word-Sp, .. ::a (or r8IUlt 

_ I <-Sp 

1- pr-rvtous ~ - I 
1_ SllI rJSllli1IS _I wOI'd BooJeon;TlIL"ElftheSymhesiwtlsltatled 

1- _I <-sp 

c 



AIINote,Off $0019 
Tums off all Note Synthesizer generators and s.etS their prioritla to 
zero. It does not affect generators not used by the Note Syniliesi%er, 
such as those allocated to the f~e-form Syntheslzer. 

Parameters 
Thi.s call ha5 no Input or output parameters. The stack is lUIaffeaed. 

c 



AlJocGen $0919 
RequestS the aUoc:aUon 0( a $O\,lnd generator . Returm a gener.l;tor 
number from 0 10 13. The gil will reallocate a 8erler.l;tor If all 
generators are alloc:ated and the specified reques<Priority e:u:reds that 
of one of \he previously aUoeated generators. 

Porameter'J 

Sioek before col 

1- p.-ariol4 contentJ 

1- , .. ~ 
1- ~1Pr1o,;ty 

1-

stack ott., col 

- I 
-I 
- I 
- I 

Word.-Space for result 

wo~ sene""Ot priority 

< - .iP 

1_ p-.rs rontmss _I 

I
I-

E",,~ 

_I Wo ............. umber 01 gene ... tor aDOCU!d 

_ I <-5P 

SI921 l'>:oneAv:aU; rIO gener:llOts av:allable \0 allocate 

S19:O:3 NOlSWted; Note Syn\hesizer hasn't been 5uned up 

c 
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DeAllocGen $OAI9 
Sets the n2med gene ... tor'5 allocation priority to zero. Any subsequent 
1IlJoation requesl with a valid requestPrlortty will then succeed.. 

Parameters 

Slack before c all 

1_ pr'/lllWus COOtIentS _ J 

1 • 

I. 

I· 

'no. 

_I Wo~l\etawr number to dealloc:ate 

_ I <-sp 

_I <-sp 

$1922 BadGent-lum; Invalid gener<UOr number 

c 
extern ~8e"1 void D •• IIOC<3en {) inlin. rO"O ... li, d i "petch.r)' 



NoteOff $OC19 
Switdles Ihe specified generalor 10 release mode, which causes the note 
beina ~Ied 10 die out When the note's volume Is zero, the 
senel':IIOr's priority is sec to zero, and it is considered to be off. The 
gefINu.m and semUone should be the same values specified in the 
COfJC:5pOf"lC:Ung NoteOn call. 

Paramefers 

Sloe. betore coli 

I. prevIcus cantents _I 
I. genNum _ I wo~ nu.mber 

I. s.mlto... _I WonS--..'lOl£ being pI.1yed 

I. _I <-5P 

I. ~ conmu.s _I 
I. _I <-'P 

c 
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NoteOn $0819 
Inlli2tes the geOCr:ltlon of a nOle on a spe<:ifted generator, Normally the 
genNuIn puameter should be a value returned by the AllocGen call. The 
semiton. panmeter Is a. 5landatd MIDI value from 0 10 127, ..... here 
middle C Is designated by the value 60. The IIO/ume ~meter Is a value 
from 0 to 127 thaI on be tteated a.s synonymous with MIDI velocity. The 
value Is copIed Into the Gener.ttor COntrol Byte, and Is used to sale the 
nOle's amplJrude. A changc of 16 steps In this par:lmetel" specifies a 
change of 6 decibels in ampllruc:le. The fnstru'IMnlPfr panmeter Is a 
pointer to an instrument. See the $CCI.ion on the instrument data 
.structure fO!" more Infonnation. 

1 ~ lllhe sum ollhe volu_ parameter and the envdope :amplitude t. 
Jess IIlan 128, !hen !he nOle "'Ul be Inaudible beau.te of \he ~ decibel 
dynamic rII\if! of \he DOC. 

Pcrcmete", 

Stock ~eoll 

1_ prwlow COtUents -I 
I- S"',,,,''' - I w ord---Oesired ~mor ~ 

1- 1." IfID_ - I wo,d ee,ired pilCh 

1- /IOfu".. - I Word-Des.ired voJUOTlO! 

1- -I 
1- / .... I,..men1Pl~ -I LONG--DQired voicII! 

1- - I <-5 P 

Stock after cal 

1_ pl"fVlOUS COf'U6t'IU - I 
1- _ I <-5P 

'noB 
$1924 AlreadyOn; the specified nOle Is alre:loJy being played 

c 
. " t.rn pesc.l void tlot.On!) inlJ.n.!OxOIl19, d ispu.ch.rtl 

• 
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Example 
The (ollowing example shows assembly language code that allocate:!! a 
generator, passes the COrTeet paran1eteB to NOle0n, plays a note, and 
tulTl5 off the note: 

Afler some 

pushwo~d to 
PUllhVOM . 64 
_AlloeGel> 

n.II Gen~WII 

puShwo~d '"~-
pu.3hword Seadton. 
pUllhWOM u n 
pushlo"'l IIn.t~nt 

_ "ot .on 

lime ... 
pWIIln.o rd .. ~= 

pu"hword S.-1t on. 
Not.ort 

; spac. ta~ Gen"~WII. 

;p~io~ity at thl" not. 
;retrieve . 1> .llocated 
;gene rato r 
:qet e .... qanerator 
:n~r 

: store it 

: push 
;p.r ...... t.~11 :q .. n .. rato~ 
:not. 
:"",,.!mum volume 
:t.ONG poi:lt. r t o 
;in.t~nt defin ition 

IPush par&met.r,: 
;q.ne"'.to~ 

:not e 
: t u rn oft the note 



Chapter 15 

Print Manager 





This chapler documents new features of the Print Manager. The oomplete 
reference to the Print Manager is in Volume I, Chapter 15 of the Applll 
JIGS Toolbox Refermu. 

New Information 
The following Functions have been added 10 the Print Manager. 

• The call PrChooser hu been oompfetely redesigned. II now hu a 
new user interface, and $UPpOrtS printing over AppJeTalk Ulnes. 

• Primer.SeNp now .$2ves sepan.te seu.ings for direct and network 
conne<tions to printers, and uves the User Name for use 01\ a 
network. Old version of the Primer.Setup file are incompatible with 
these change", SO the Print Manager will delete $Uch mcs and create 
a new one in the correct format. Old settings are discarded, and the 
default settings are used to create the new 5etI.Lp file. 

• If the System disk is locked, the Prim Manager wUl not be able to 
Ave changes In Chooser settings, and will display a dialog to warn 
\he user of this faa. It will, bowever, save any changes to the 
Chooser settings In J\A,\!, so the new $Cl1ings will renWn in effect 
until the current appllation quits. 

• If the Prlm Manager attempts to lold a driver and nnds tN.I it is 
missing, 11: will paM control to :l routine tN.1 determine" what call 
was being made to the driver, pops the parameters off the suck, and 
rc[1.Jms a "missing driver "em)r. It will al.so display an alert asking 
the USC1 10 make sun:: a prinler and pOrt driver an:: seleeted. 

• In version of the System software after 3.1.1, the PM$t:ll1lJp call 
does notload any drivers Into memOl")' . Drivers are loaded only when 
they are needed. The Print Manager does 1"10( require th2t the 
Drivers folder be prtSem, and if it is present, does nO{ require that 
then:: be any driVC13 in il. 

• PMSurtup check:s \0 see whelher the Lis!. Manager has been lc»ded 
Since PlChooser u.ses Usl Manager Clll.s. PMStartup will load the 
List Manager If it has not already been loaded. 

New calls 
l'Wo new Print Manager calls are PMLoadDriver and PMUnioadDriver. 
With these calls, an appllClltion can lond or unload a specific pri~ 
driver o r port driver as needed. 



PMUnloadDriver $3413 
Unloads the current pan driver, printer driver, or both, depending on the inpUi 
parameler. Legal vah.leI for the driver p\ll'\lmecer include 

o unload both drivers 
I unload printer driver 
:z unload port driver. 

stock befate c:0I 

1- pr'ftMw ~ -I 
I. UlblcbDrlvw _I Worcl---f'rinler drh<u II> unload 

I. _ I <-sp 

stock all« col 

1 • pr&>Iow COJIlI'1ltf _I 
1_ -I <- S P 

ErrOB 
S 1308 Badhr.un 

C 
e~e~ ~seal ~Q1d ~~ftloadOci~ec(> inline(O.J413.dispaeeher); 

156 ~.o;sTooIx»<Rer ... ~Updale 



PMLocdDrlver $3513 
Loads the current printer driver, pon driver, or bo(h , <1epending on the Input 
parameter. The current driver is dctennined by the settings saved In the 
Printer.Setup me. Legal v:a.iues ror the driver parameter include 

o load both drtve.., 
1 load printef driver 
2 load pon: driver . 

Parameter. 
$1308 BadPanm 

$Ioc:k I*~ CQI 

I. JnWi<>W etmUnlS -I 
I. UlblCbDnwr _I WOld Prirw:r dri"", 10 bd 

I. _I <-5' 

stack atter call 

I. pO'WfouJ COfUmu _I 
I. _ I <-5' 

c 
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QulckDrow II 
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Thi$ chapter documclWi new fe:orurcs of QuickDr2w II. Thc complete 
~ference (0 QuickDraw II is in Volume 2, Chapter 16 of the Apple DOS 
Too/box Reference. 

Error corrections 
The folLo....tng items provide corrections to problems with the 
doeumentatlon for QulckDr2w II In the Apple nos Too/bar R£ferrN;~ 

• The documentation In the Toolbox Reference that explaln$ Pen 
Modes l.!I somewhat misleading. There are, in faa, 8 drawing modes, 
wd you may set the pen to dr.tw lines Ind other element:! of 
graphlcs In any of the elghL There are aI$o 16 modes used for 
drawing 101., and they are completely independent of the graphic 
pen modes. The 8 drawing modes li.5led. in the !;Ible on ptge 16-235 
are valid modes for elther the text pen or the graphic pen. You can 
set either pen to any of these modes u.sIng the appropriate calls. You 
can abo set the text pen lO eight other modes. These are llsted in 
me table on page 16-260 01 the Toolbox RefeTC!lCe. The SetPen.\1ode 
call setS the mode used by the graphics pen; the SetTextMooe can 
setS the mode used by the text pen. Setting elther one does nO( 
affea !..he other. 

• There are two VCl"Sions of the Apple lies standard 640-mode coLor 
tables, one on page 16-36 and one on page 16-159. The two tables are 
different.; the one on page 16-159 is the correa one. 

• In the Quid<Draw II chapter,the Apple llOS "Ibolix»t: Refereru;, nates 
that !.he coordinates passed to !.he lineTo and MoveTo calb should be 
expressed as global coordinates. In faa, tn.: coordinates must be 
local coordinates, and must refer to the grafPon: in which me 
drawing Of moving takes place. 
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QulckDraw Ii Auxiliary 





This chapter documenlS a new cill in Qu lckOraw II Au::ri!lary. The 
complete reference to Quk:kDnw II AIa~ I'ry is In Volume 2. Chapter 
17 of tl>c: Applll llGS Too~ R,jervru:; .. 



SpeclolR:ect $OCI2 
Frames and fill$ a rectangle In a $ingle c;a.ll, making separate caJb to 
Fr.:r.meRect and FUlRe<;t unn~. The 'ingle call to Sped,lReet is 
coll$iden.bly faster du.n separ.:r.te call' to FrameRect and FilJRea.. 

Parameter, 

Slack befote call 

1 _ P>ftJlous contents _I 

1- - 1 
1- ...". -I Lona-¥oimer to rectan&Ie to dra"" 

1- frtJ"'fC()/t}~ -I w ord-<:olot of rectangle frame 

1_ flU"""" _1 Wo rd-<:olor of re<;U.naJe Interior 

1_ _1 <-SF 

stock ctIer cal 

I. pnc!Ious """...:I _I 
1_ _I <-SF 

c 
"xt"rn p.~e.l void S~ei.l~et ( ) 1nl1n. (O,.OC12, di spa tell. r) , 
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Sound Tool Set 





This chapter documents new features of !he Sound Tool Set. The 
complete refercocc to !he So\l!ld Tools is in Volume 2. Chapler 21 of !he 
Apple IIGS TooIbt»: R,jnvnc,. 

New information 
Th~ section provides new infonnatJon about the Sound Tool SeI:. 

• The foor sound and music tools, that is, The Nooe Sequencer, Note 
Symho:siz<::r, MIDI Tool Set, and SOund Tool Sd. work together. 
and mlJSt be compatible versions. 

• The SOwld Tools now !UUn'I !he same version number and behave 
identic1!ly wlw:ther running with old or new versions of me Apple 
IIGS ROM. 

• The routine ealled by SoundBootlnit !ha! initializes !he Mldl lnitPoIl 
veaor (SEI01B2) hlLS been changed to an Rn. 

FFSlortSound 
There is new Information about me ffStat1Sound eaJl. 

Parameter block 
waveStart The starting location of !he waveform 

w ave5ize The smallest waveform !hat C3n be played by FfS{an.Sound 
is one page (256 bytes). A wave_size value o f SfFff plays 
65536 pagCS'. 

fn:qOll':sec The following fo rmula gives the value of !he frequen<;y 
register: 

fR-«,Z-Pf)/ 1iS45) 
where FR- frequency register value; Pf equals playback 
frequency in cydes per S«Ond 

doc:8uffer Sc:c: the Enson.iq DOC ERS fo r fu.rther information on 
doc.Bufferand ooISem"8 values. 

bu£ferSize This field ~igns a size for the DOC buffer used for the 
waveform being played. The Sound Tools ~ign one such 
buffer fo r e:lch of !he two oscillators used 10 playa 
waveform. The second oscillator's buffer is at !he address 
spedfied by docB ufl,r+buffer.i'zt. 

n~WavePtt' This is a 3-byte field which contaiN the address of Ihe 
next wavefonn to be played.. If the field's ~Jue is zero, 
then the current wavefonn is the J:IS{ waveform to be 
played. 

See the Ensonlq DOC ERS for further InformatlOl1 00 
docBuffer and ooISem"8 values, 
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New Error Code 
50817 IRQNotA.»lgnedErr ; No MUler IRQ wu assigned 

Example code 

Pblack equ * 

PEA Gen.lI\O<1e 

i'Wlhlong Pblock 

_F'f'Stu'~SoW'jd 

, Havato rm pllrllQter 

OC " .... veSt .... ·t 

OC " " .veS.he 

OC " t reqOtt"at 

OC " dOCSu!!e " , address 

DC 12 butterS!~e , ($(10 t o srr) 

OC " naJrt".vePtr 

OC " volSettlng , val". 

block 

nextwa". aqu • , Nest wavafo~ p.IIr ... te~ 

Error correcllons 

; Parametar block pointe~ 

; Start tree-torm 
; ~Y"Ithesher 

W.vatorm start add~ess 

"ava s12.e in p.IIg,e. 

DOC t~equancy register , value 

, = RAM buffe~ start 

, = butter ahe 0",", 

, ",ointar to neJrt ... avatorm , p.ar __ ~.r block 

, DOC "01 ..... regista" 

block 

Thi.$ section provlde!l correaloru to problems with the documentation of 
the Sound Tool Set in the Appll UGS Toolbox Re!IlTtJ1ICiI. 

• The documenl:l.tlon of the FFSound.OoneSt:a~ call indude5 an error. 
You will nOle that the paragraph that describes the call doeI not 
agree with the 'SUlek after c;lJ!" diagram. The text stau", thaI the 
can returns TRUE if the ~dfied sollnd is slill playing. while the 
dia.gram SUoles that il retum5 FALSE if still playing. The dlagnm. flO! 
the t~, Is correa. 



• There is abo an undocumented distinction betwttn 1I generator thllt 
is playins 1I sound and one that is "active." A generator that Is 
playing a sound returns FALSE in response to an FFSoundDoneStatus 
codl. One Uut ill "active" TnlIy or may I\OC be playing a.sound; the 
Y2lue of its bil ~ I in the flags returned by fFSoundStatus. 
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Tool Locator 





This chapter documentS new features of the Tool Loator. The complete 
maence to the Tool lo<lI.tor is In Volume 2, Chapu~ .. 24 of the Appl, 
fIGS 1OOlbox Reference. 

New information 
This section es:plains new features of the Tool Loator. 

• Ibe Tool Locator u..ses a new algorithm to load tools from disk . It 
will only load toob from disk if It a.nnet findd a tool in ROM with 
a version number as high as the requested version. The Tool Locnor 
makes no :l.$SUmpUons about which tools ITe in ROM :lnd which are 
on the Syslem dbk. 

For every tool that ill to be loWed, the Tool Locator makes a versioo 
call. If the version call retunu an error becluse the tool is not 
present, or the resulting version nllmber is too low, then the tool Is 
loaded f .. om me Sy$lem disk. 

• The Tool Loator no looger vnloacb :til RA..\{-ba.sed tools every time 
TtShlltDown is called Imu:ad, it retutnll the system to a def.avlt 
state, SC"t by a new call In the Tool Localor, 5etDefauICTPT. This call 
can make :any collection of RAM and ROM loois the ddaliit stale . The 
system returns to Ihe deralilt st<Ue when TlShutdown ill called. 
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SetOetaultTPT $1601 
SetS the default Tool Pointer Table ('TP'l? to me C\lrn:nl TI'T. Used to 
permanently Install a tool patch. An application sbould nO!: make this cal\. 

Parameters 
This call has no Input or output panmcters. The 5ladt is urW"fected. 

c 



~~-

Chapter 20 

Window Manager 





Thit dUptCT documentS new fe:alllres of !he Window Man3ger. The 
complete reference ID !he Window Mamger is !n Volume 2, Ch3pter 25 
of !he APPle IIGS Toolbox Rf/,rrmcf. 

New Information 
This sectlon exp/3im new fe:aturc:s of !he W'mdow Manager, md 
darific:s points Uut wae not m~de explkit before. 

• Ta.sk.\oI;uter now brings a window to the ftQllt after dr3ggins it 
complete. Task.\oIastcr previously brought windows ID the front 
before dr.agging. 

• Using the 5etWindowOrigin call, 3 prognrnmer can contto! the 
horizontal .scroIHnS clal'a.cterl$tJC$ of windows thu TaskMaster 
scrolls. A common use of SetWindowOrlgln is ID ensure that !he 
window origin Is aligned on 3n even pixel, so th::u caI<n do n()l: 
ch3llge If the display mode " ch2nged between 320 300 640. When 
using the caU, be sure that the horizontal scroll v:I.lue Is a whole 
multiple of the m:ask value. OtherwIse, str.I.nge beh3vlor can occur. 
AS 311 (:JaIO'Lle enmple, consider 3n ortgln or.olue of 32 and 3 .scroll 
3tIl0llnt of I . U$ing the rtght $Croll arrow w ill not scroll the window 
3t all, and UlIlng the left one will scroll it by 3 or.olue of 32. The new 
control value for the scrolling is calculated by adding or subtncting 
the scroll value and the current value and. 3pplying the mask. In this 
case 3dding 1 and masking rcsuilll in the original value. Subtracting 1 
md masking te$Ults in 3 new value that I! 32 lCSII th3ll the old value. 

• Standard window$ now W3W !heir titles In Sixteen colors reg:ardlcss 
otmode. 

• The grid p2t2metcf of the call OngWindow h.., been renamed 
druBFlag. Bits 0 through 7 specify the grid v:alue, Bits 8 through 14 
arc reserved billl; they nll,J.$. be zero. Bit 15 it a selea.ion 113g; if its 
value it 1, then the window will be brought ID the lOp 3her 
dngging. 

• It it nl? longer possible to spedfy g'l1d values of 2~ or 512. 

Alert windows 
The new A1enwlndow caU (sec the section "New Window Manager 
a Us" later in this chapter) can be used 10 Ctl.':lte Alcru for preseruing 
the user with !mporuIU messages. The c:all docs all the work of creating 
and dlspl3ying the window and COnlents f01 the Alert, and returns the 
ID of the button th2t the user chOO$C$. 

AlertWlndow accept! 3 pointer to a string that conuins its mes53ge, 3!ld 
3 pointer to an aTTay of substitution SU'ings. The $I,Ibs!.ituUon SUings can 
be any of seven sundard strings (such .., "OK", "Continue', :lnd so on) or 
can be !pedflCt.i by the application and stored in the buffer to whIch Ihe 
$ubSt ltutlon-5!rlng pointer refC!'3 , 
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Size character 
Clur.Icter I is the si:/:e of the alert window. The chancter can be ~9. 
The meaning of the values is as follows: 
Ch;u;Ictcr Appo •• I h . .... mn ..... _ ......,her of cbaa :acto:s. , 

, 
, , 
• , , 
7 , , 

CUstom siZe and position; followed by 

h< WORD x...::oordinate ol upper left. comer ., WORD y-coordlnate of uppeT left comef 

"' WORD x-coordlru.le of lower right comer ., WORD y-coordinate of lowel" right corner 

30 
60 

'" m 

'" 
'" <0, 

'" 30' 
Since A1en.Wlndow providC5 a limited number of stan<W-d si~, it is 
po5Sibie to cre~tc alens that d15play properly whether the Apple IIGS i5 
in 320 or 640 mode. It is neces.sary, however, to design the text and 
blHlOll$ carefully in order to make this work. 

The following uble shoWlil the dimen$i0n5 of the SUll(brd alert 
windows. This table glves only an approximate ide:!. of the size of each 
w;ndow. Applic:uion code .should!l(l( rely on the exact widths, heights, 
or position of standard wIndows. 

Cbat.:1Ci Hdgbt 310 WIdth 320 

I 46 152 '" , " ,,' ,. 228 

3 " m " 3" 

• 90 m " '" , ,. 
'" .. <0, , 

" 300 ,. 
'" 7 80 300 " '" , <0' 300 n m 

9 '" '''' 80 60' 



Icon number 
The nen ch:lr.Iaer is !he k:on number. The Icon number can be 0-9. The 
meanlnp of the icon number values are 

O. :--;0 icon 

L custOm Icon, fo!!owed by 

LONG Pointer to image dlta 

WORD Width 0( Image <b.ta in bytes 

WORD Height of image data in .scan lines 

2. Stop icon 

3. Note leon 

4. caution Icon 
J. Disk leon 

6. Disk swap leon 

'·9 an: • u 19 .eel · DO NOT USE THEM 

Separator character 
The nen chantCler is I scp;u-ator dw-aaer. The: 5C'pantor can be any 
charaCler, but cannot appear in the megage text or button 5tnngll. The 
separator divides the mesNge from the f~ button String and button 
strings from each omer. for p1.>rpose$ of sund.ardizatlon, !he slash (j) 
chancter is recommended. 

Me$$Ogetext 
The mes.uge text follows the firs!; separator du.racteJ". Any Char:l.Cler. 
allowed by LEText:lIoo%2 are allo .... ed in the mes.o;age lexl . see !he laler 
section "Special characters" for addItional functions of m~ge teu. 
The tooLl me of message t~ after substitution of strings, is limited to 
1000 chanaers. 

Button strings 
The flTSt character after the separator al the end of the message string 
is the beginning o f the rlt$l button's title. The title can then be 
followed with either another ~pDrator charaCler and another buLtoD 
tille. or a ,uing termination character (zero) 10 end the alert suing. A 
tou! of three button titles can be included at the end of the alen: suing. 
These buttons .... ill be evenly lipaced and centered at the bottom of the 
a1c:n: window. 11le w idth 0( each bunon is the same and is set by the 
widest bunon lide. The maximum length of bUltOn lext after subslitution 
of strings is SO clw;IcteB. 
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Termination of Alert string 
A zero byte mark.t !he end of the alert 5lrtng. 

Special characters 
The folLowing special mancterl <:an be embedded in the mes.sage text 
and button .strings of an alert. In order for a spedal chal1laCT to appear 
in the tot of a bunan or mcsaase, you must enter it twice In the suing. 
For cnmp!e, if you want 'N to appear In an Alert mes.uge, you must 
enter it in the mcs.sage suing as "N\o. 

" A caret <A> designates the default bullon. The default button is 
the the buuoc .sc:Ieo:ed if the user presses the retum key on the 
keyboard. This hunon will also appear wtJlncd in bold on the screen. 
Only one butlOn can be the default bunon. Alter the caret, the bunon 
titl e must follow as in any other bunon. Other $pec;IaI chanllers may 
also appear after the caret. A single ~ In the body of message text 
hu 00 affect and is deleted from the mo::.ssage. 

I Substitute SWIdard String. The pound ( oo) ch:araaer _ be 
followed by a decimal number. Numbers 0-6 can be used . 7-9 are 
reserved and mould not be used The standard substitution Wings are: 

10. OK 

n . "'~d 
,~ y" 

" . No ... Try Again 

" . Quit 

,~ Continue 

• Substitute glven string. The asterisk ( 0) chancter followed by an 
ASCI I decimal number from 0 through 9 denotes a substitution string 10 
be inserted at that point. The astemk and the following number will 
be replaced. by !he eorrespon&ng suing in the spe<:Lned sub!/:itution 
;lTr,ly. A pointer to the substilution amy is passed to AlcrtW!ndo ..... The 
substitution amy is dd1ned as an amy of LONG pointers. 

Substitution string array 

LONGIOI Pointer 10 string that will substitute for -0 

LONGlll Pointer to string that will substitute for "1 

LO:"lCil21 Pointer to .wins: that will substitute for rl 

LONG131 Pointer to string that wUl substitute for " ~ 

LONGI<l1 Pointer 10 ~ng that will substitute for ". 
LONGISI Pointer to string that will substitute for 'S 

LONGI61 Pointer to suing that will sub5lilute for ' 6 

LONGI71 POinter to string that "",II substitute rOt "7 



-
LONGI8] 

lO:-;G191 

Pointer to string thaI will sub5litulc for ' S 

Pointer to string thaI will substitute few "9 

Substitution strings can be C Strings. Pascal strings, or terml1l31ed by a 
carriage return. C strings and carriage-return terminated $Uings are 
$elected by passing 0 to AlenWIDd o w as the striDg flag. A Vlllue of 1 tn 
the suing flag specifies a Pucal $Ulng. 

Window records 
The W1ndow Re(:ord <!au structure ~ been redefined. The new 
definItion is !I1ustr.1led here: 

BYTl!Il'1O)- W""""", srafP\:IrL 
l.ONG.AddtMol_. __ ~ 

LONO.~fOf~'ol· M ' ~-. 

LOtOG · Addo.- ol ........ _wIlI_ ............. _~ 
LONG • It--' b)I W ........ "'-..... <Ie> "'" -. 
UI'>G . _of_ . ...,..,.... ....... . 
LONG _ Hoodloof ~'. """ ..... '*1""'

LONO • _ol...mdc"', """"" tqicm. 

LONG • H....ne of. firs! COJIlmI;" _ • ....

LONG· HordJt 01. finI "...",,1 ;" _. &.-

WORD· flop .... dtfino~. 

BYT:E(n] - ...-... doaa...,.ddirIOd b1~' ddP!oo. 

The wReserved field is a new cbu field reserved by Apple for fU[ure 
explItulion. 

The wFrame field is lUu.str3ted as follows. The shaded bll5 in the 
d\llgnm are for use by windo w ddProo. The values named In the 
dl;tgnm ue !ho5c used by the Sl<Uldud document window def'Proc. 
Unshaded bils are ~rved by the Window Manager and arc the Hmo:: 
for all w iodow$. 



Error corrections 
This $C<;tion ~ :lOme c:rTOl"5 In the Wlndo .... Ma\U.get dooJmentation 
in the ApfJt. Des Too/bo:{; Rt/lrmcll. 

• The manual's descriptIon of Sc:!.ZoomRect is Incorrect. The correct 
descrlption Is U follo\VS: 

Seu: the f'Zoomed bit of the IVindo ..... ~ .... Frame record to zero. The RECT 
passed 10 SeaoomRect then becomes the .... indo .... ·' zoom RECT. The 
windo ..... ~ size and pmltlon .... hen SetZoomRect 15 called becomes the 
window's unzoomed ~!ZC and position, regardJes5 of .... hat the: unzoomed 
chanacr\stiC:S WCfC before SetZOOmRect W2S called. 

• ApfJJc IlCS Toolbo:t RljerencI page Z5-126, third line: 
If wmTaskMa.sk bit unlnfo (bit 15) - 1 

,hould relli: 
if wmTa.skMa.sk bit unlnfo (bit 15) ~ 0 

• When used wid! a window which does not have scroll bllrs, the 
call W1ndNewRes calls the wIndo ..... ' defproc to recompute window 
regions. A call to SizeW'Uldow Is not necessary under these 
cirCUJI\Sf;:;lnCC$, 

New Window Manager colis 
The followinll tool calls have been added 10 the Wlndo .... Manager Tool 
Set $ince publication of the ApfJt. IICS 7boIbrM R,jt1'tnl:1l. 



AlerfWlndow $S90E 
Creates an aJen W\ndow mat displays a message pointed to by 
a~rtStrPlr. The message can be either a C Of Pa.sc;al 5tling, as speo::lfied 
by strfns"1)1lH. A value of 0 signifies that the message Is a C 5tling, and 
a value of I, that it is a Pascal suing. The: subSlrPrr parameter points to 
an array of substitution strings for use with substitution charaaelS. for 
more detailed lnformatiOll, see the previous $¢ctlon "Alert Windows" in 
th.i5 chapter. 

Parameters 

stock before cal 

1_ ptwIOu.$ CCNml$ - I 
1- "",0' - I Wol"'II--6pKe fat....wt 

1 - SlrllllJ1}ptI -I Word--O if C ~ I if Pascal strina 
1 _ -I 
1- subSl~Ptr -I Lo~ 10 fUbl:dWdon arn.y 

1- -I 
1- tdnlSt~PJ~ -I to"a---¥oil\U!r to aJen. string 

1- -I <-SP 

Slock ott.f c<* 

1_ prrtMus C01IInw - I 
1- result -I Word-Bulton number se~ 

1- - I <- Sp 



DrawlnfoBar $SSOE 
Redraws the info bar of the window spectfic<i by 8rajPonPtr. lbe 
method used to redraw !he info bu 's interior is the routine $pecif>ed 
by the: wl"jODeJPrrx Odd 01 the: paramUst passed to NcwWmdow when 
the window i$ Cfe21cd. The Window Mamger will automatically clip Info 
bar dr.lwing to !he dlmel'lllons of the info bat , and to the visible region 
of the window. 

Paramatars 

stock beta.. col 

I-~~ -I 

1- -I 
1 ~ , ... jPorrPrr _ 1 Looa-PolnW 10 grafPOft 0( window 

1- _ I <-5 1" 

Slack otter col 

I. prwlDus conrnus _I 
I. _ I < - SP 



EndFromeDrowlng $5BOE 
Restores Window Ma.nager variable.t alicr a all to SUrtFrameDra .... ing. 

Parameters 
This call has 00 Input or output parametelll. The stack i.'! unaffected. 
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GetWindowMgrGlobols $S80E 
Returns a pointer to the Window Manager global data ate:!. An 
application should never make this ca1I. 

Parameters 

I
I-
I -

Stock on. cell 

l-~~-l 

1- - I 
1_ g/ollaJDataPtr _ I Loaa--Poinller to the global dalll area. 

1_ _ I <-Sp 



ResizeWindow $5COE 
Moves, resizes, and dra 9,-S the window $pecifocd by 8mtponPtr. The 
recPtr par;l.mcteJ is a pointer to the window's oontcnt reslon. The 
bfddenF/ag panmClCJ is a 800Iean panmClCr; a TRUE value specifics 
thin those portions 0( the window that are covered should nOl. be drawn_ 
If the v&lue Is FALSE the CIllite window is drawn, oover<:d or not. 

ParameteR 

Slock befOl. eol 

I. pra;Iow corIU'rIlS _I 
I. bfddlmFlDg _I .o~ .... lw;!her to hide CO¥Cned ~..., 

1-
1-
1-
1- fl~ajPo"'Ptr 

1-

Stoek oftef cal 

I. prwIow tmU_ 
1-

- I 
-I 
-I 
-I 
- I 

- I 

LonJ-PoI.ntcr to window'. anJPon 

<-5 P 

_ I <-Sp 
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StartFrameDrawing $SAOE 
seu up to (!r:aw a wIndo .... fnme. Sho\lld only be called by windo .... 
deflnltion procedu.res. M\ISI be balanced by a call to EndframeDrawing 
when (!r:awlng 1$ complel;e<:l 

stock before call 

1_ p1f':lJiow; cometUf _I 
1- _I 
1_ wjn40wPt~ _I toll~ to window 10 dta ... 

1- _I < - Sp 

stock art.!' cal 

I -~~ - I 
1_ _I <-sp 

-
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Index of new 1001 colis 

This Irnicx lists new Tool calls alphabetio.liy_ These 
Ire ealIs that were not documented. in the first 
edition or the App18 IIGS Toolbox Rfjemzee. The 
page number on whid1 a description appea rs in this 
Update a~ to the right of the call nlIme. 
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Index of 011 1001 calls 

This inda l~ all Ihe Tool calls alphabetically. 
Calb1L1tcd are !'rom both the App~ nGS Toolbo:c 
R'/~ and from !his I,Ipdate. ~8e m.lmbers in the 
Reference 'Ire on the left, 300 :are hypenated; pa~ 
no.unbers from Ihis update are on the right, and are 
nQl hyphen21ed. 
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