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Sone new tool s pnov ided in R0l,l ere es {ol I or¡¡s.

I. SANE
2. Supen Hi-Res gnaphics core routines
3. l.lenony menegen4. Crpebi I i ty modul e m¡n¿gep
5. Screen dung
ó. Sound tool k i t

( l¿Jh¿t f ol læ¡E is sofllc notcs on thesc tool g.
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t. SÉú.lE (Standand Aoole Nuncpieq uinonment)

The f ol louing notes wene taken f nonr the âpple Nunenics ìranual .

âpprox ínetel z 1.1-l2K of ROH nequ ined
Appnoxiraately I bytes ol Íínnr¡are RAt'l nequined
Pnovides extended pnecision IEEE standand floatihg point¡rithnetic, togethen wi th cornpatible elenentary functions.
Provides identical functional i ty as the bui I t-in MacintoEh
nu¡nerics.
0ata trpes supp.ontedl. X - extended (80 bi ts - {lo¿ting point)2, 0 - douÞle (ó4 bi ts - floating poínt)3. S - single (32 bi ts - floating point)4, I - integer (tó bits - integen)5. C - comp (ó4 bits - integen)é, Dcc - dccim¡l record7, Decfonm - dccforrn necondArithnetic Operrtions / âuxil iany Routinesl. Add
2, Subtnact
3. l'lultiplr
.1. Dividc
5. Squarc coot6, Round to Integen7. Tnuncatr to Integen8. Rcn¿i nden?, LOG bin¡nyl0, Scal e bi nany

I l. Negate
12. Absolute value
13. Copy sign
14. Next ¿{ten
Conversi on nout i nes prov i dedl. Convent binany to binary2. Csnvert bin¡ny to decinal3. Conven t dec ir¡al to b i nany
Compane and classify openations prouided
Envinonmental control pnouided
Hal t con tnol prov i ded
Eì ernen tary f unct i ons pnov ided

I . Eese-e I ogar i thrn (LNx)
2, Base-2 I ogan i thrn ( L062x )3. Base-e Iogl (Ltllx)
4, Base-Z logl (L0G21x)
5. Bese-e exponent i al (E(px)
é, Base-2 exponential' (EXp2x)
7, Base-e expl (EXP1x)
8. Base-Z expl (E(PZIx)
?, Integen exponent íet ion (xprIRt )
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10. 6enenal exponentiation (xPa¡JRY)
1 I . Cornpound i nterest (C0tlP0t$¡D)
12. ânnu íty {acton (â1.11.¡UITY)
13. ARCTANGENT (ATât\x)
14. SINE (SINx)
15. C0SINE (C0Sx)
I ó. TÊl.lGEl.{T (TANx )
t7 . RANDOÌ",! ( RAt\Dx )
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2. SuÞcn Hi-Rrs 6naohics Corc Routines

One new feature addcd to Columbie is thc 32K super high nesolution gnaphics node.It is significantlt dif{erent fron the stendand Apple // graphics nãdes in thatit uEcs 32K o{ linearly eddnessed gcneen nenon/ to displar. It has nesolution upto ó40 bv 200 in 4-colons pep pixel rnode and 320 Þy 200 in ló-coìons pen pixel
mod!.

To encounage devrlopers to wnite graphics soltwane to use this featune and to
make thet joþ e¿sien fon thern r¡e åre pnoviding ¿ selected nenge of core nout inesin Colunbi¿'g R0l'1. The de'relopen will havc ¡ccess to these toutines uia the
capabil itv menagen. The noutines ¡¡iìl include but not be I imited to t¡indowing,fonts, cl ipping, console dniver, Êtc.
Hope{u'l lv hooks can be mede av¡ilable for Appìeso{t to al lor¡¡ the casual and
exper ienced pnogr3rnnen to have ç¡sy ¡ccBss to th is ner¡¡ gnaph ics f eatune to do atleast nudimentany drauing on the supen hi-res scr€en. TheEe hooks would bningthe net¡ gnaphicE featurc to mone usenE fastec than i{ only ¿ssernblz langu¿ge
hookE ere pnovided.

For ¿ dctai I ed dcscr i pt i on ofwritten by Steve 6'lasg.
thc supen hi-rcs gnaphicE core noutines see the ERS
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3. l{enony llanaoer

The memonr menagep for Columbie is as tlrc nanr impl ies a RAtl memoc/ rÌenagÇp. It
provides progniuns with a r¡ay to nequest (al locate) mernony, f nee (deal locate)
memony, and to f ind out hor¡¡ nuch menony ig cunnently eueilable ín the syEten.
The rnenor/ manåger wonl(s in menony si:es of I page (25ó dec imal ) bztes. I t
rnâ¡ntains a dynamic memonz al location buflen in iinmt¡¡re RAll. â page in use is
rnarked es a 1 in a bit in e byte o{ the allocation buffen. A fnee page is manked
as a 0 in a bit in a byte o{ the ellocation bu{{en. âs pointed out in JarnesJatczynski's neno since Colurnbi¿ has no hanfuanÊ menìoFy nanagement, softr,,¡are
pFogra¡ns nust coopenate with this so{tr¡ane implementetion o{ mernony nanagement.
This so{tware memony månagenent type system in not a foneign idea to our curnentdeveloPens. PR000S does a suÞEet o{ this type of r¡emory månagenent alneady.
Conpl iance with Colunbia's memony menager. in ner¡ pnogråms should not thenc{one bea pnobl en.

Full det¿ils ol the menon/ rnan¡gen ere in J¿nçs Jatczynski's ERS entitled
Con t I end l'lemony Manager .
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4, C¿o¿bi I itv l{odulr llan¿oen

Thr cepabil ity nodula n¡n¿gan giurs Colunbia's rppl ic¡tion pr.ognJns ¡ r¡¡y to
¡cÊe6$ RS'l ¡nd RÉt'l b¿scd toolg transpanentl)¡. Th¡t is the appl icetion prograítc¡llg thr crpability n¡n¡g.F for ¡ penticul¿r function to bc penforned. Thç
crpabil itv nanegrr uie its RfH or RâÌ'l on R0t.l/RâlI t¡blcs dinects the cal I to th
eppPoPni¡tc subrgutinc. The ¡ppl ication n.v.n l(nor,¡s r¡hcther it ig executing ao{ RAI'Ir Rflt'l or both. The Capebility rnodul€ n¡n¡gsF also givbs us thc ab¡liiypseudo'påtch'RfI'l tool.g if errors ¡re detected in tho Rüls.

Ful I details o{ the capabil ity rnodule man¡gen åne ín Jaroes Jatczyns¡( i's ERSEntitled A Framet¡ork for Inrplernenting Rtt- and RAtl 8¡Eed Capability Hodules in
Con t I ¡nd.
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5. Scneen Duno

screen dump is a util i,tr to, ¡s you pnobåbly alne¡d), guesE€d¡ to pnint the
cunnent scneen image to a printen. This function can be invoked uia the $eskTop
manager, en applicatlon pnognan, on hopefully fron a e€quence of key stnokes.This util ity ¡¡ill be able to durnp text screens to an, pFinten in Elot I only.6raphi.cs gcreens ene a pnoblen. t¡Je can dunp anl gnaphics screen to an âppleprinten. It is the printens th¡t do not accept en Apple Imagewniten,s graphics
contnol codcs that we cannot pnint to. To oqercofllc this, ¡f it is deemÀd
neceEsary to ouencome this problemr r¡¡e could add a pninten contnol chanacten
setup ecneen to the I1ENU pnognarn. This scneen u,ould h¿ue to pnarnpt the usen foncontnol codes to use ¡nd saue thern in BATTERYRAH {on the screen dump prognån. [,Jeare open foc suggestions on the gcnecn dump issue. .
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ó. Sound Toolkit Suooont

Thr Eound toolltit support t¡ill ba codc in Rfll to sirnpl ify cornnrunic¡ting with the
ENS0N¡C sound chip Colu¡nbi¡ uges ¿nd possibly gnovide generic noutincE to nodilythr gtand¡rd sine r¡¡sc (r¡hich s. ¡nÊ pnoviding in R0H) to produce verious soundg.Applelo{f sound supÊol"t r¡ill ¡lso be providcd in this toolkit. Since r"nl, i.nl
Prognåns ¡rr still written in BASIC on ¿ le¡st concepts to bé conventcd toasscnblr languagÊ ene still uritten in BâStC this s€erns like e pnudant thing to
do.

U
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