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6enenal Infonmation

âppleTalk on Co'lumbia is signif icantly dif{enent fno¡n either the AppleTalk //ec¡nd on the AppleTalk //c box, Both of those systems had a dedicated óSC02 tohandle ApPleTalk cornrnunications with the SCC chip. In Columbia, the main systenìpnocesEor (ó581ó) has to handle nonnal systern openation and all necessany
AppleTalk conrnunícationE r¡ith the SCC .chip. [,Jithout the dedicated ó5C02,Colurnbie's SCC and timen internupts must seve and nestore the openating
envinonnent even ¡f the use¡ is not'seeing' the intenrupts. This in ãC¿¡tion tothe fact that en intenrupt cannot autornetiè¿lly be assumed to heve come fron the
SCC on timen meens signi{icant overhead and net¡niting o{ lhe //e and /,/cAppleTalk firr¡u¡¡re is necesseny. To necovêt a lot oi tne time lost in testinglon uhene thc intenrupt carna fnon end saving the envinonment, Colurnbia,s f inn¡¡¡¿reinternupt handler wil I s¡¡¡itch to high speed openation (2.ó l',lHZ) as soon-., '

possibl e a{ter an internupt occunst Rrlnn ing f asten shou ld ¿l I or¡ thÊ Appl eTal kf inrnuane to 9et to the SCC be{one the SCC's FiF0 ouen{lor¡¡s (åpproximate ly !04,t67rîicnoseconds af ter the initial SCC intenrupt).

AppleTall( needs tt¡o maion items o{ hardwa.¡E to r¡onk'r¡ith the ó5g1ó. An scc chipand Eome handr¡ane to provide 1,/4 second intennupts. The SCC chip is Zilog,s 9530senial communications controller chip nunning in sDLC (synchconous Data LinkContnol) rnode with'FHO encodíng techniques, ¡t outputs a beginning f lag, data, ?cRc (Cvcl ic Redundancv Check) bztes and a closing fìag. Tr¡ñgnitrion iiåqu-.i.,
f 
s-230.4K bits pen Eecond or 28,800 Þaud. A bzti tirnà is 34,722 nicnoseconds on4'34A278 microseconds pen bit.

Two timen functions anc nequined {or AppleTalR //e. One tirnen,s f,unction is tointernupt the ó581ó everv l/4 <quarter) second fon highen leuel protocol tirning{unctions. ThiE tirning fqnction uill be executed by ãnabling a 3.75 henizintennupt {unction o{ the l'lega // chip. This wil I give tne ¿5gl¿ an internuptever/ l/3.75 Eeconds <t,26óóó7 seconds), This,/rili Ue used as the timingintennupt. The othen tirning fsnction is to pnovide 400+xx micnoseconds delay fonthe inten-dial ogue gap. Th ls t iming f unct ion wi I I be executed in sof tu,¡ane.

It is assuned that the neaden o't this docurnent is familian urí th AppleTalk eithenon an AppIe // geoduct on on a Hacintosh product.
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fi ::iii::v 
thr f írrn¡¡nr Râll usrd ¡3 ¡ rrcrivr rnd uritr buffæ r¡i.lt Ër nepprd es

l{cnorv ll¡o of Col unb i ¡ Aoo I cT¡l lt F i rrn¡¡rc RÉl{

((
tlEl xxxx

Rrcrivc þu{{en (ó05 bytes)

lEl xxxx ((

l¡Jn i tç þu{{cn ( ó03 bytes)

i€l xx xx ((

er ülorl( bu{f cn ( 100 bytes)

tlEl xxxx

(,

({

U
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r- Pointcns. ID bvtes. Entnw ooints to AoolrTall(
t-

The foll*¡ing fl¡gs ¡nd pointcns urill bc sct up in slot 7 Rül ¡rça in Colunbi¡
st¡rt i ng at I oc¡t i on tC700.

rc70D
rc70E
rc70F
rcTt 0

.c71 I
,c712
rc71 5
rc71 8-rc7FD
ICTFF

Addness
rc705
,c707
ic70B
tc70c

Addness
rE0c038
rE0c039
fE0c03A
rE0c03B
tE0C0xx
lEtlC0rx
rbb047F

rbb0óFF
rbb077F

rbb0TFF

bb = 100
= tE0

Punoose
138 ldent i f i cr byte 11
t18 Idcntificn byte f2
t01 6encric signatune brte
ttB Device rignatune byte

9 = Nctwonk on bus inten{ace cerd,/lirnwane
B = Applc Tech Suppor.t ID nybble

:lxx 0f f se t to PASCâL cnnor nou t i ne
llxx 0ffsct to PâSCâL rrnon routine
lxx 0flsct to PâSCâL enron noutine
ixx 0ffset to PâSCâL ernon noutine
t88 Non-zero indicates no of f sets f ol I ot¡
---- APPLETALK entry goint ----
--- REB00TAPTALK cntry point ---
Raccrscd ¡g code ttr¡
¡00 RELVERNIJ1 relc¡se vension nu¡nbcn

Othrn âddncssos Usrd bw Aoo I rÎel l( i n Col unb i ¡

Puroose
SCCâ0âTâ ncEi ster
SCCAREG neg i sten
SCCBDâTA ncA i sten
SCCBREE regi strn
En¡blo L/4 srsond tinrr internupt
l/4 stcond tinen stantus
Uscn scts to ttCn (tC7 f on Col unb i ¡) to
indicttc I pninter dniver is inst¡lled
Printcn driurn cntny point bank ¡ddneEs
P¡inten drivrn entry point lor¿¡ byte of
¡dd¡'c ss-l
Printen driver cntny point high brte o{
¡ddr rss- t

¡f
¡f

sh:dol i ng
shedoui ng

is on
is o{f

àt Re se t T ir¡e

1. All SCC negisters, and functions ¡ne reset. ThiE also tunns o{f SCC

- intennupts and the SCC,s abil ity to intennupt.
?, 1] t buffer pointens and veriables used by AppleTalk ane reset.3. The timen intenrupt capabilitz in thr lleEa 1/ lh¿l AppleTall( uges iE
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Bootable âooleTalk General In{oni¡ation

l. AppleTalk in Columbia can be booted in one of 3 u¡ays
1. The I1ENU pnognarn options to stant-up fnonr intennal slot 7 haE Þeen

chosen.
?, The student types in ltlå7 on CâLL 509ó5 {nom basic.
3. The usen types ín 9C7156 frorn the ¡noniton on Jl.lP's on JSR's to 6C715

frorn a pnograrn.

Dun i ng boot i ng the {ol I or.¡ i ng occuns .
I . â sen i es of tnansf ers be tween the App I eTal l( f irrnwane and rna in szsten

RAI'I r¡i I I occuF. The h ighec I eueì pnotocol necessery to nequest boot
in{ormation lnom the nasten station is being moved {rom Colurnbia R0t4
to system RAI{ fon execution. The boot code is placed at 9200 to E3F0
and uses text page 1, t400-a7FF as a displ¿y/d¿ta buf{er with
execut ion address o{ t200. Th is el I or.¡s al I nemony f norn I800-EBFFF to
bc used fon storing the main boot pnogrem loedrd fcorn the master
stat i on.

2, l.¡Jhen tnansfer is cornglete the AppleT¡lk boot code will jurnp to t200.
3. The RAll code t¡i I I establ ish conrnun icat ions wi th tha maEter./teachen

st¿tion and nequest the rnain boot code. This boot code could Þe
PRODOS or PâSCAL on whateqen. 0nce the boot code is lo¿ded, the RâH
code r¡ill causc the boot code to begin execution.

4, At this point in time the slave station is a fullz openational system
t¡ftich r¡ill eccess f i'les, at the nasten station, and a pr.int station
uia AppleTall(. assuning FâP and PâP have been loaded with the
open¡ting systern. Initiallz the slaves will not be able to
corrmunic¡te between thenselves, hor¡ever it should not be long befone
sone student wnites the necegs¿ry code to do this. It can be done
since the open architectune o{ AppleTalk does not pneuent anyone fnorn
nep I ac i ng our code w i th the i n code .
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Bootablc AooleTalk Soccif ic lnfonmation

Boot frarnes used +on a nornel boot sequence ere as f ol l*¡s.
Boot Reouest Fname

0est i nat i on adn

Sounce adn

(

L¿p trpe

0 0lHop Cnil msb

I I sb of 'Date Length I

Boot Trpe

l8l oclt I Rcquested

Boot In{onnation ResoonFe Fnane

Dest i n¡t i on adn

Sounce adn

Lap tzpe

0 0 I Hop Cn t't msb
t--------
I I sb o{ Det-a Length

Boot Tzpe

S Elks in bt PnoE

...P'l ecc.Oata.....
Addness

...Exåcutíon......
âddness

AppleTalk June lZ, lggs Page Sé



Boot Ressonse Fnane

Dest i nat i on adn

Source adn

Lap trpe

0 0lHop Cn t I rnsb

I sb o{ Data Length I

Boot Trpe

Block å Sent

8l ock

o{

Progran

Frarne De{ in i t ions

The boot nequest {nenc is used by the glaue station to asl( {oc bootto br sent al I the boot blocJcs and to be sent specif ic boot blocks.
i n{onmet i on ,

The boot nespons€ fnarnc i s used by
stat ion r¡i th spec if ic boot bl ocks.

the nestef station to neplr to the Elave

The boot inloenation frarne is sent to the slave Etation by the rnasten to in{onrn
the slave station about the boot ppogrem ¡t is about to neceive.

App I eTal k June 12, I ?es Page *7



B.vtes Uithin Frames De{initions

Destination address for the Boot
cøning on I ine doesn't know what

lsb Data Length is the least significant
pacl{e t . Packe t data ì ength i nc I udes al I
source addness and I ap type.

Request Fnane is initially 9FF, since a statíon
the masten's station I is.

Packe t
addness and

eight bits of the data length in the
bytes excep t the deEt i nat i on address ,

Sounce eddress is the sending stat i on'g addness S.

tnansec t i on sequenceg .Lap Tzpe i s 108 fon al I boot

rnsb ís the most signif icant two bitE of the dat¡ length in the packet.
data l ength i ncl udes al l bytes excep t the dest i nat i on addness, sounce
I ap tzpe.

Boot Trpe i s dc{ ined as {ol I *¡s.
0 =' Request fon boot i nfornat i on
1 = Scnd boot blocks request
2 = Scnd spec i { i ed boot bl ock nequest

t80 = Eoot in{onmation frane
181 = $pec if ic boot bl oct<

Elock numbers nenge fnom 0 to IFF and consist ol exactly Sl2 bytes.

Pl¡ce d¿ta address is the addness of r¡hene the slave station should Etant putting
the n¡in boot pnogrån at as i t nece ives i t {ro¡n the raaster Etat ion.

Execu t i on
mein boot

addness is the eddness the boot prognan should jump to, to start up the
pnogF åm.
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Col urnbi a'Boot Rout ine l'lemony l.laoa
a

---- tr00FFFF

I r000800

Text Page I Block Brte Hap

a

04000s0

t

R0r.r

...8oot.Codg....r r000300
Pl aced hþce I

I

-- l'CI00200
I

St¿ck I

I

I r000 1 00
I

Zeno Page I

I

-- rN000000

The R0l.l boot code is placed at t00200
useP initiates ¿ boot sequen€e.

by the f i nnu¡enc . ( Pl aced hene ¿f ten the

Tcx t
f nmr

page I wiì I be the brte rnap fon tha boot
the nasten station io the El¡ue station.

pnognafl¡ eE ¡t is Þeing tnanEfenned

Locations t00-llF and locetions lSó-tFF ane availeble foc thr R0lls boot
to use aE i t is I oading the Þoot progna¡n f ron the rn¿sten stat ion.

A '.' will eppeaF on thc
fnon the masten station.

scFeen to conreEpond to ¡ bl ock t wh i ch i s to be I oaded

pn09îem
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ô
Slave boot scneens.

ln i t ial Screen

\ä*/
\r/

Aften ¡ gt¡tion I (nodr l) i¡ drtErnincd the follot¡ing scneen eppe¡Fs.
ål i: thc nodç numbcr in hrx¿de€ im¡l t¡lrrn by âpp I eT¡l k .

Srcond Screen

II
ttt

\r r7
\r/
/r\

o

U
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o Af ten the -boot infonn¡tion fnamr is nçceived thc fol lor¡¡ing franc app€¡ns.

Th i rd Scneen

ll a a a a.... a a a a a a. a a a a a a. a. a a a a a... a a a r arft

\*/
\r/
/t\

/r\

åften timcout o.ccunE or ¡ftEr' bloclt t (thc l¡st block sincc Þlocki ¡re neceived
in ncversa ord.F) is ncceivcd thr nrxt scnren ¡ppeers. Thc dots lc{t on the
scneçn m¡y or n¡y not ¡pP€eP. ThrT indic¿ta unnecêived blockE r¡hich ere to Þe
ncqursted onc ¡t ¡ tine ¡ftrr this scncÊn ¡pp.¡rr.

Fourth Screen

o

ll.
rtt t

;-;
\r,/
/r\

,/* r,

U
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The f inal
note that

SCF Ë ÊN

al I the
appears only ¡{ten all blocks nequined h¡ve been
'gnaing' o{ 's¡nd' ¡¡"e no¡¡¡ ¡t the botto¡n o{ the

nece i ued. Take
hour gl ass.

Final Scneen

II
tffi

,/t\
,/r;r\

The'!'appearing tn tha Program Scrccn ¿nd the Byte Map Scneen nepnÊsents an.
indic¿ton that the pr"ognan is st il I nunn ing. ¡ t increnents eveny l,/4 seconduntil the entine ugen boot pnognam is necrivcd ¡nd the finnuane's boot pnognårn
jurnps to the stanting address of the usct ,E boot progran.
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Eoot Seouence
t 

-

8.
o

Pouer-up mesten stat i on.
In i t i ate the boot E€guence on the gl ave stet i on .
Slaue station bnoadcests Eoot Request Fca¡ne with a boot trpe of 0 to
9et the Boot Info Fname. He bnoadcasts it every l./4 second'until the
måsteF station nesponds.
l'la9ter sends Boot In{o Fnar¡e to slaue.
Slave Eends dinected packet to masten asking {on all boot fnarneE (Boot
fype=t ) .
l'lasten sends packets (bl ocks) sequent iat I y 'l' t ime on I y.
Sl ave nece iues f ra¡nes and p I aces them in sequen t ial onden in rneraony
acconding to thein block å.
Sl aee detennines r¡h ich bt ocks he missed.
Sleve nequests I at a time the bloct( ä's he rnissed, waiting lS0 msec
between nequests for rnissing fperiles.
l'lasten sends nequested bl ockE to sl ave .
Slave initializes the Ap.pleTall( f innr¡ane.
Sl avr Jì1P'E to Execu t i on Address .
Prognam just loedcd in takes control o{ the slaue st¿tibn,

I

3

4

6
7

I
\

10.
11.
!2,
13.

(
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(^
a

s that no us€F RS{ Þe occupied r¡ith ¡n>, o{ the ATLAp €ode.
n such e '¡ey es to ¡ssurÇ en iden t ic¿l ín tenf ace be tr¡eennbi¿. This inten{¡ce will allor¡¡ the usen to r¡nite
pnotocols (such as ¡ net¡ DOP) and still be able to use oun

nenic LâP pnotocol interlace wil I ¡l lø¡ us at any time to
P softr¡are./hacdwane wi thout nequining the appr ications
anz changes to thein progpems. The finnu¡ane entry points

ation in the $Cn00 (tC700 in Columbia) space which is
l¡e //e end //c vers iong.

l LAP as f ol lows;

re in that is nequines onlz I entny point into the 3Cn00
I future mainteinabil ity is sirnple. t¡le only need tó make( cntny point is neintained.

:NE

;Y = hi byte of panarneten I ígt addness
¡X'= I o bzte o{ parameten I ist addreEs
;A = the slot il of the AppleT¿lk intenface+tC0

<tC7 i n Col unbi e)
;C¡ll the intenface (in ROI in //c and in ColumÞia
end in RAl,l section of penipheral cand in //e)

;()0 then en ennol occunned

I alueys be c I eer upon ex i t f ron tfre App I eTal l(

.ST

.ST

.K
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(,

AooleTalk 6eneric PARAIILST is de{ined as follot¡s

DFB åCStlANONt¡.| ; Func t i on nequested
-- Al I comm¡nd cal I s --
101 = INIT

lnití¡l ize the intenface
i02 = REâDREST

Re¡d nest o{ bu{fen
t03 = IIRITE

l¡ln i te ¡ bu{f en'$04 = STATUS
Check i{ âppleTalk íntenr.upted

,CIs = ;ilíffiilt 
intenrupt masks

Read protocol {nom buffen
D[J,/DFB ;Data pointeny'actual data to pass to,/fnorn

Appl eTal k Þuf{er

PâRAIILST's Delined f on Each Cal I

INIT Cal I - Cornnrand Nurnben I
DFB tl ;Cønmand numbcn fon iNIT call
DS I,0 ;l.lisc in{onnation to pass to the AppleTrlk

{ innru¡ere
1. t00 then norn¡l inii
2. tFF then f ind net¡ node address uEing a

nando¡n nu¡nben and do nonr¡al in i t
3. ixx ¡f I to tFE (1 to 254) then f ind ner¡

node address but use gxx as starting
eddness when de tenrn i n i ng a nerv sta t i on
eddress. Note: $01-t7F <l-t??) are
val id node ID eddresses. 980-$FE
(128-254) are used fon senverg onl/.
This,fxx'option thene{one lets the
us€n set up Colunbia ¡s a nonnal node
oc es a sênver. node.

4. netunng Appl eTal k stat i on addneEs

REAORFST Cel I - Command Numben 2
DFB t2 ;Cornmand numben f on REAOREST cal I
DtJ BUFFAODR ;Address in user's pnogram fon nest of data packet

to be put
l. Addness of nead buffen (buf{en fon packet

to be tnans{erred to)
DS I,0 ;llisc infonrnation to pass to the ApplàTalk

f i rmr¡ar e

l. =0 then nead nest of the data fnom the
AppleTalk f inrnr¡are RAl.l buffen

2, () 0 then punge and don,t cead cunnent
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p¡ckat to bc tnansfenncd to)
DS 2,0 ;Numbcn of bytes nead in duning REAOREST cal l.

IIRITE Cal I - Connnand Number 3
DFB t3 ;Coonrand numben fon I¡JRITE cal t
DtJ TJRITETBL ¡Addness in ó502 of pointen tabl e contain íng data

to tnansrnit
l. AddnesE o{ r¡nite bu{fen pointen table

i,IRITETBL EOU r ;6ener ic f orrn
0U NUHDâTABYTES ;Nurnben of bytes
Dl¡J DATABUFFER ;Pointen to data
0l¡¡ NI$1DATABYTS2 ;Numben of bytes
Dt¡ DATABUFFER2 ;Pointen to data

to nead
bulfen
to nead
buf{en

Ot¡J lFFxx ;Pointen t¡ble tenr¡inaton

Sanple |/RITETBL (DESTA0R, SRCAOR, TAPTYPE need not Þe
sepanated as this exanple shürs!!)

IdRITETBL EOU T
DtJ î0001
Dt¡ DESTAoR
0L¡ t0001
DI¡ SRCAOR

Dlr¡ 10001
DI¡J LAPTYPE
OI/ DOPLEN
DI,J DDPBUF
DII ATPLEN
Dl¡J ATPBUF
DU HI SCLE}I
DI¡. J,II SCBUF
Dl,l lFFxx

;Nurnbe
;Point
;Numbe
;Point
;Nurnbe
;Point
;Nunbe
;Point
;Numbe
;Point
;Nunbe
;Point
;Point

no{
eFt
no{
ePt
no{
en t
nof
Ênt
nof
ent
no{
eFt
er t

bytes
o dest i n¿t i on addness
bytEs

o souncÊ eddness
bytes

o t-âP trpe
bytes

o DOP data
bytes

o ATP data
bytes

o nisc deta
able tenminaton
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STATUS Call - Conmand Nurnben 4
DFB f4 ;Cor¡nrand nunben {or STATUS call
DS lr0 ;l{isc infonn¿tion to./fncrn the âppleTalk f inm¡ane

This panarncten byte is explained below.

The STâTUS call does 2 things. It sets intenrupt
rnaskE and neturns intennupt status to the usen.
If STATUS is called with a papameten byte of
- then the cal I i E se tt ing the in ter.rup t
masks only. If the panarneter" byte is + then
the call is nequesting intennupt infonrnation.

lttttlltt
r 87r Bór 85t 84 I 83t 82t Bl I 80 I

ltt
à '-' p¡nemeten bzte ís def.ined as lol I ours
87 = I Set internupt nask request
8ó = 0/l enable./disaÞl e l./4-sec tirnen intennupt
85 = 0./l en¿ble./dis¡ble packet neady intennupt
84-BO RESEFJED

A '+' penåmeten byte is def íned as f ol I o¡¿¡E

87 = 0 Retunn intennupt status nequest
Bó-BO RESERAJED

Above call netunns with pananeten byte
de{ined ¿s follor¡¡E.
87 = 0/l âppleTalk pkt on./and tirnen event

ocÉunned
86 = 0/l t,/4 scc tirnrn went of f
85-84 RESERIJED
83-80 I bit set fon each pkt in buften (1

packet max imun i n Col umb i a)

lttttt

READPR0T C¡l I - Connran4 Numben S
DFB E5 iConr¡rand numben fon REâOpR0T calI
Dt¡ EUFFâDOR ;Address in usens,s prognån {on pant

packet to be put
l. Addness o{ nead bu{fen (buffen' to be tnansfenned to)

DS 2,0 ;Nurnben o{ bytes
1. Nurnben o{ bytes to nead

of data

fon packe t

N0TE: READPR0T can need fnon
nead date pnion to the
cunnent pacl(et.

posítion+1 accessed.
nead data position in

I ast
I ast

I t cannot
the
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a,
NOTE

Fon ¿ll cells canry will nrturn set if ¡n çrpor occunned ¡nd thc
eccu¡lul¡ton will cont¡in the enror codÊ.

For ¡ STATUS c¡l I c¡nny r¡il I retunn set ( indicating the usen uu¡E in error
essutt¡ing that the ApplcT¿lk w¡s the intenrupting device) if âppleT¡ll( w¡s
not the'intennupting deuice. C¡nry will return clear if AppleT¡lk was the
i ntenrupt i ng source ( i ndi cat i ng the usen w¡s connect i n essumi ng the
âppl eTal lt r¡¡s the intennupt ing souncc.

*

a

U
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Ennon Codes bv Cal ì. Nunben

Cqmand e

1 ,2,3, 4,5

INIT call

nnon = 9FF fon any c¡l I whrnc the ce¡rmand il does not equal

ennonS
4 = could not get unique âppleTalk addness'{or station on in lhe //c vension €ould not

tall( to the âppleTalk //c protocol conveFten box.

REâOPR0T cal I ernocs
I = no packets in bu{{en to nead
2 = mul t i purpose bu{fen oven{l ou¡ed (not possi bl e i n

Col urnb i a)
3 = tnied to read past end o{ cunnent deta

packet

REAOREST cal I ennole
t = no packets in buf{en to nead
2 = mul tipunpose buf{en ovenfl*¡ed (not possible in

Col unb i¿)

l¡JRITE cal I eFronE
5 = numbcn of byteE to send )ó03
é = number o{ bytes (3
7 = Çxcessive defecnals
I = too many collisionE' | = il legal l¡p trpe <>12? ßZF) not ellot¡ed)

STATUS nequest cal I eFnons
aâ = AppleTalk r¡es not

STâTUS set interr"upt mask cal I
None poss i bl e

Br i el Descr i o t i on o{ Each Caì I

INIT:

the intennupting device
er nor s

Start timen. Inhibits all
AppleTall( IR0 sounces.

âpp I eTal k i n tecnup ts and nese ts

N0TE: T.he user must cal I STâTUS w i th an in tenrup t mask to
enable âppleTalk intenrupts to be passed to the usen.

The INIT call netu¡ns: i í no eFnoc
i { an epnon occurned

nnor code
= scnarnÞl ed

C=0

A=e
Y/Vx/

âppleTalk June !2, 19Bs Page å1 9



REAOPROT:

REAOREST:

Cal I ed to read xx number of bytes fron the
r¡i th the I ¡èt nead byte+l in the buf f en.
Thig call is used by the dif{enent protocol
theín headens fnon the mutti-punpose buffen
bu{{en.

buffen beg i nn i ng

I ayens to nead
into thein

The REA0PROT cal I i { no eFnons occunned
i{ an eFnop occunned

nnon code
= scrambl ed

N0TE: REAOPR0T can nead fnom last position+l accessed.
It cannot read data pnion to tha last nead data position
in the current pacl(et.

netunns: C = 0

C=l
A=e

x/Y/v

Reads fnorn last position+1 accessed (uia READPR0T) on {nonr
the stant of packet if no preu ious REÊOpR0T r,¡¿s done and
p I rces data in usen spec if ied bu{{en .. Al I or¡¡s usen t'o punga
tho cunnent packet r¡ithout neading it i{ desined.

The READREST c¿l I neturns: = Q if no ennons occurned
= t if en êFroF occunned
- ennon code
/ V = scnarnbled

l¡JRITE:

x

X

c
c
A

/Y

(

called bz appnopni¿te pnotocol 'level'to ¡nove data frorn
protocoìs buffen and send a datagnarn on AppleTalk. I¡RITE
P¿sses a pointer to a table of pointens and byte counts that
includcd scquentiallr¡ cornpnise å cornÊct deta packet withall pnotocols intact and data pnesent. This table iE built
bv eech pnotocol above the LâP including its pnotocol cata inthr conrect sequence in a conmon table found in the Dop.

NOTE: Thc source node nqnben is placed oven the second bytein thc packe t to bc un i t ten ou t by the App I e ta'l k
f inmu¡ne. Thenlfore the usen does not need to l(nou h is
station (node) nurnben to tranE¡nit a pacl(et. The u:en
nuEt ho¡¡evep pnovide space fon the sounce addneEs to
go r¡hen he i s def in ing a packe t .

The TJRITE cal I ne tunnE: C = 0 if no ennoîs
C = 1 if an ennon occunned
A = ennon €ode

/ Y / V = scrambled

(.-
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r- c¿lled r¡hen an intennupt occuns to detenrnine if AppleTall( w¡s
the interrupting sounc'e on not. If C=0 ít was, C=l if it w¿s
not. Al so netunns whethen i t w¡s e l./4 second t imen
interrupt or a packet neady intennupt if AppleTa'll( was the
intecnupting deuice. If en âppleTalk Eounce was not the
internupting device the ¡ccunul¿ton negisten neturns wi th a
lA as ihe enron cocie.
STâTUS is also celled to set the internupt mast(s.
In evenz case, whethen the intenrupt mask allows intennupts
on not, the STATUS call peråflìeten byte will netunn the
curr.ent status of the events which have' taken place nelating
to AppleTalk. This allows Colu¡rbia,s AppleTelk ability
to be used in a poìling mode faEhion if for some neason the
usen decided not to use oun highen level pnotocols (our
h i ghen I e,rel pnotocol s nequ i ne the use o{ i nterrupts) and
wnote onas not requining internupts to r¡onk

The STATUS c¡ll netunns: c = 0 il AppleTall( r¡as intenrupting
dcuice (Cle¡ns intecnupt)

C = I if Appl eTal k r¡as not the
íntennupting device

A = ernor code
X / \ / V = scpenÞlcd

STATÚS:
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(- âoole // AooleTalk Inten{ace 6enenal Díaonen

t----------
I

pP I e------
/./ e

I ------Pen i phenal Cand----- I

tt

0.s. âpp I eTal k
Pnotocol

Pen i pheral
Cend

Bus

ATI-AP
ó5C02
2K RÊf"I

4K( 8K) R0r,l

I scc
t/F

I

I

IATLK

I

I

âTI-AP layen as --))l
Eeen bz DDP I ayen

(
0.s.

l(aTâp

Pnot

R0t1

PRE

LâP

//c
Pnot
Conv

I
l¡¡

t{

I
L¡

t{

âTLAP
ó5C02
2K RA},t

4K( 8K) Rotl

scc
l/F

ATLK

ATLAP' I ayer as --)) I

seen bz ODP I ayen

I

I

I

BUc

olurnbia

0. s. âpp I eTal l{
Pno toco I

R0t1 âTLAP
wí th R#,,l buf f ens

scc
l/F

TLKâ

âTLâP layen as --))l
seen by DOP I ayen
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f' Rece ive Buf{en Col unrb ía
'

Duning an internupt to the ó581ó, the finnp¡ane intennupt handlen will deterrnine
if ¡t is an AppleTalk nelated intennupt. ¡f it is it will call AppleTalk
f innware to handle the interrupt, nead data into the ¡"eceive buf{en, and call the
uEen if nequired to, l¡Jhen the usen is internupted he will call the routine
called STâTUS to deterrnine what trpe of âppleTalk íntennupt occunned (a packet
neady to nead or ¿ l/4 second tirnen internupt. If a nEad is nequined the usen
f inst calls REAOPROT r¡hich enables the DDP to detenmine which node the message is
f oF. That panticulen node r¡il I cel I READREST which wil I nead the nest of thã
data packet. If no packet is in the bu{fer when REAOPROT on REâOREST is calted
the usen ¿¡iII neceive a no packets auaiIable ennor.
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e Receiue 8uf{er Data Stnuctune a Packet

LâP Headen

DDP Headen

DOP D¡ta

Dest i nat i on âddress

Source âddness

LAP Txpe Field,
l=Shont Headen
tLong Headen

00
I

Hop Cnt (4 bi ts) I msb (
I

i ts)2b

3 to tt bytes long

(

Datagnarn Data
0 to 58ó bytes. max imum

Automat i c Packet Re i¡ct i on bv the Aoo I eTal k F í nmr¡ar e

The f inm¡are wi'l I
conditions¡

automatically neiect an inccn¡ing packet unden the folìowing

the usec iE not intennupted if any of the above conditions occun.
simplv nesets its pointens and uaits fon rnone packets to be Eent to

l. Any SCC ennon occut"s.
_ Including: naceivcr oveFpun, CRC, rnissing clocks
2, llonc than ó03 bytes ane in inconing packei
3. Thc numben o{ þvtes-3 neceived do not equal the ìength byte

p.anamctens in bvte positions 3 and 4 in the packet just neceived.4. No char¡cters rece i ved wi th i n I chanactec t ime. ( appnox imatel y
34,722 mi croseconds.

5. A L¡RITE is _ in pnogreEs .

In even/ case
the f irn¡¡¡ane
it.
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Intennuot i no the Usen

The râppleTalk f inmr¡are wi'l I inteFnupt the use¡. when it has neceived a datagr"am
.the usen should knø¡ about on when e t/4 second has elapsed. The timing
intennupt I ike the SCC cannot dinectly intenrupt the ugec for eny neason (it
intennupts the ó581ó but is not passed to the usen unleEs nequested to do so).
The AppleTalk {innrr¡are contnols the interrupting o{ the usen. Duning the
internupt noutine a cal'l to STATUS will infonra the user what type o{ intennupt
occunred. Canny = g if åppleTalk did the intennupting and calry = t if not.

The intennuptaÞil ity o{ the uEen is totallx dependant on the intennupt masl( sent
to the âppleTall( f ¡nmwåne during the l¿st STATUS call used to set the intenr-upt
mask. 'It can be set to allot¡ timen intennupts on,/and pact<et neady intennupts in
àrìy combination.

It is possibler although not uEing oun highen level dnivens, to use âppteTalk in
non-user internupt mode by polling the AppleTalk firnp¡are. This is Cone by
peniodicallv doing a STâTUS cell ignoning the cerFr Þit end decoding the st¡tus
bvte. If bit 7 is sct an AppleT¡ll( event occunred. B¡t ó is Eet if the l./4 sec
timar r¡ent off , Bits 0 will be set to indicate a pact<et was neceiued sincc thel¡st REAOREST c¿ll. Using this data the user can calt REAOPROT and READREST to
extract the pacl(et data fnorn AppleT¿lk's f inm¡¿ne RÉfl buffen.

NOTE: be enaÞl ed,
If the usen does
decode, and ac t

the usen.

Fon AppleTalk on Columbia to work interrupts must
whcthen the usen w¿nts to be intenrupted on not.
not w¿nt.to be intennupted the finnn¡are will trap,
on all AppleTalk internupt sources transparent to
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Resettino the AooleTall( Firrnù,rane ./ Handuane

AppleTalk FinnuenE and Handr¡ane can be neset in 3 ways.
l. Pnessing'CONTR0L-RESET,.
2, Press i ng 'C0lrlTR0L-open app I e-RESET
3. Por¡rning up the system

laoENO. laoACK, lapRTS, laoCTS

LAP enquinz, acknor¡ledge, nequest to send and clear to send will be handled
tnanspanent to the usen. The AppleTall( f inmr¡ere will pnocass and nespond r¡hen
these {rames occun on should occun.

l't i sce I'l aneous Cornr¡en ts

The AppleTalk finnrwane r¡ill be rn¡de necognizeble with appnopriate ID bytes for
PROD0S and PâSCAL. Although âgpleTalk // is using the genenic PâSCAL 1.1
{irmware entrv pointsr AppleT¿lk does not suppont any PÃSCAL generic finÍþ¡årec¡lls dinectlv nor does it support any PASCAL 1.0 firmq¡ane eniry points. â \
machine language dnivrr nust bc r¡nitten fon PâSCâL and PR0DCIS fon those openating
systems to access App I eTel k .

The Appl eTall( PR000S dn iuen(s) r{i I I
30400-S0FFF. The AppleÎalk dniuen

neside in the main language cand bank Z at
{on PASCâL w i I I nes í de on the heap . '

(
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Pninter Hooks Via the AooleTalk Finrn¡are

There i s no noorn in. the App I eTel l( f iFnl¡,årÊ to pnou ide al I the pcotocol and
noutines n€cessanz to output to a pnint senven. Hou¡euer bz providing pnopen
hooks in the AppleTalk inten{ace finmwene w€ €an nedinect the useFe (on
appl ication pnegnans) pninten outputs to a pninten dniver located in main rnemon/
in the âpple //. The gcheme r¡e have chosen should allow BâSIC and PRODOS

application pnognarns to accesE the âppleTallt intenface f inrîr¡ere as if it r¡ene a
nonmal pninten 'cand'. That means that entny at SCn00 is for an initial ization
call fon the pninten driven. Entny at 9Cn05 is for inputting a chanacten and
entny at 6Cn07 is fon outputting a chanacten to the pninten

Entny et $Cn00 means that the usen wants to initial ize the pninten
inten{ace if one is loaded into main rnernoc/. To detennine whethen
avai I abl e on not r¡e rnust penf onrn the {ol I ouing step .

dn iuen
a driven is

Test
f I ag

the 1st scneen hole S47F to venífy
i ndi cat i ng a dn í ver has been i nstal

is 9C7 (SC7 is thethat it
I ed. )

If a dniven is not available the moniton
rnon i tor RESET nou t i ne i s execu ted.

R01't is rnapped in and a JtlP to the

au¿ilable the ApplcTalk interlace firmwa¡.e goes to the dniven thisI{ a dniver ig
h¡ay ;

I

2

4

5

The âppleTalk inten{ace finmuane
pn in ter dr iuen ;

Loads the pninten dniver addness-1 low bzte {norn gcneen
hole location t77F and pushes it on the stack.
Loads the pninten dniven addnesE-1 high byte from scneen
hol e ITFF and pushes i t on the stack .

LoadE the pn in ten dr iven b¡nk addness f r"olî screen hol e
tóFF and pushes it on the st¿cl(.
Does an RTS which goes to the driven if shadouring is on.
Does an RTL wh ich goes io the dn iven if shadorr ing i s
off.

passes in{onmation in the follor¡ing fonrn to the

(
Y=usenY
X=usenX
â=usenâ
P = Pnint characten status

V=1 if init printen dniven nequested
C=1 if input to pninten
C-0 if output to pninten
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It is assuned that part of the pnintcn dniuar initializrtion code fon thc drivcnitself will be to pl¡cc iCn ¿t scnecn hole loc¡tion t47F and its execution
addrcss-l into screen hol es 7?7F ilot¡ byte) ¡nd tzzF <high brte)
and lóFF (b¡nk byte).

L,

L
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