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~~g~ Numb~rs: Yas Fi~st Pa~o: 1 
Ut9ading: 
TriconO.mc March 8, 1919 
title[TriconD.mc • M~rch 8. 1979]: ** dia~nostibs 'b~ the Do~add d1sk tOntroll~~ 

TEST DESCR1PTION 

The firs! part of these te.t~ will ~u~ w1t~ n~ disk b~osent 
~re~egin Checks basic 10 and Muffle~ input, ahd halts 6~ dn 1ntentiohal parity err 
~~gin ,tart of maih diagno~tics " ' 
CheekStatd checks that all khown ~uffler bits are in their ~br~e~t state 
T~g~eg CHecks loading of th~ TAG register - st'tic mOde 
R~~ Tdsts the Format Ram - both addres~in~ aHd ebntents 
tifd idsts writing and rO~ding of the Fifo - ~lso tost write wakrl-up 10gic 
t1fdStep, Allows to to step (in Pasi~e ~bd~) the controile~ tHrough Fifo o~eration 
I*OiskSpiHning Lodk~ and the disk status ~nd br~nchb* to done if ndt ready and dn-line 

Th~ rest tif the tost. reqUir~ a disk tb be pra*~Ht ahd runnind 
T~g Write Tag re~ister. tilock. and wait for ~pprbpriate wike~~p 
W~k~Ups cHecks basic sector and index wake~ups 
St9ctorCouhters Load* Sub-soctor to~nter ahd c~abks for the r~Sht n~~ber Of sectdrs 

~6TE: In all tasting, the b~t~ that were tound to b~ in orror a~e 1ett in register "Errorsh 
As an exainple -If Error's COlltaind 200 and the tast is for controller state KSTATE, then the s1gn'l 01'1 th 
*6e muff1ijr KSTATE "bit 200" (1a ~nab1eRun) wouid ha~e an unoipe~ted value. 
% 

*~ ••• - ~ - - - - - ~ - - ~ - - - ~ - - - - - emUlatb~ cOde for ChecktAG test 
*,f the disk task is ever blocked. than this loo~ will run, nnd if EMUCourlt goes to zero then the DSK t 
*'~ask wi11 be woken up via Not"ify. It is up to the Uisk micro-codata not"lce that there \Vas no actual h 
*6afdware Wake-up. 

sdt[xtask. 0]; top leval; K~owRBas~[Er~ofs]; 
sdt[EMUloCi, 201]; mc[EMUloc. EMUlbcx]; ~EMU task PC ~dunte~ 

Et~ULoop t 
R~ase ~ RBase[EMUcburltJ; 
rd~ EMUcount, at[EMUloCx]: *nTest ttir alroady ze~d 
Skp If[uluilO]; 
Branch[EMUloop]: 
EMUcount ~ (EMUcount,}-l; "'''EMU taUnt down loop 
SI<.pIf[uluIlO] ; 
Wcikeup[bSK]; *Not~fy it just gohe to tero 

Branch[EMUlOOp]: 

sdt[xtask. IP[DSK]]; 
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*~_*. _ ~ ~ _ ~ ____ ~ __ ~ _ ~ _ ~ w _ ~ 

*~ check but th~ m~ffler redding sthe~~ and tomp~r~ the re~ults 
*~- read by thri microtod~ with whit Midas rehdS 
PI'eBeg iiI: . 

T~DiskCbntrol; ~At this ~bint set TIOA With Bmux to disk TiOA 
nOA+-l; 
r ... noRlinEnable; 

Out: OUtput .. r; 
~Basa~FiBas~[E~~o~sl; 
Noop; -
T~ioC; 
nOAtDiskMuff]; 
Output <- T; 
T ... rt6A&STKP; ~Lets tha~k th~t TIOA got ~et correct1y 
T ... T dnd (17740dC); *mask TIOA 
Errors ~ T xo~ (diskMutf); 

.SkpIF[alu=O]; 
TlOAErI'O: 

Error; *Valu~ in tIOA not equ~l to bi~kMuff (Ollt) 

In~o~cki E~rb~s ... InputNdPe; 
Noop; 
Noop; 
NOop; 

In~ck: ~d ... In~lit; 
Noop; 
NOop: 
Noop: 

ChE!ckMUffs : 
c~11t~~kd~OMuffsj. T ... Stat~Mufts; 
DmuxlOO~ T; 

~~ilt~rikd~bMuffsj. T'" St8tlisMutfS; 
DmuxlOll- T; 

c~11t~ead~OMuffsj. T ... Ram~lliffs; 
D£Oux 102<- T; 

c~ilt~ekd~OMuffsj. T ... TagMliffs; 
D£Oux 103<- T: 

G~ilt~e~d~bMuffs]. r ... FifdMuff.; 
b£Ouxl04i- T: 

i~i77~dbc: ~At this ~bint set TIOA *ith Bmux 377 
nOMt; 

Padk: ~~rors ~ Input; iThere is ho ihpUt fb~ thi~ TIOA address. 
Noop; *This shouid therrifore cause an tOin pari err 

Godd.PE:01t: Or~nc~[Begi~]1 ·Cbmpair Disk Mufflers against Midas Muffler. 
PGKFai led: 

Errori *P~DcBssdr Inpdt ~arit~ test tdiie~!11 
*Nb divi~e Was selected to d~i~e lOB 

Paga 2 
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.~*.~ ----~ ~ --------~ ~ --~ -

.~ Ch~ck ~il s~g~als oh mufflers ahd ~~e that th.~ d~e r~d~onabla at thi~ point 

.~ This means ~asking bff all signals that ~8 cah't be suf~ of. 

Begin: 
Nbop; 

Check.State: 
cail[c1ear~disk]; 
cail[read2bMuffsj. T+- StateMuffs; 
T (- T XOl1 (70C); 
E~rors~r AMD (76377C)1 

. Skplf[alu=d]; 
State. Errs: 

*Norm~lise tha bit. ~ead 
*mask 6f just the bits that ar~ d~teMn1nhte 

E 1'1'01"; *Cdmpi~e "1" bites) .1th ~ufrle~ word KStATE 

cail[r~ad2dMufFsj. T+- SlatusMuffs; 
FT xor (16000t); *Norrn~lise the bits ~ead 
T~T xo~ (3e); -Normalise the bit~ read 
Eh'ors<-r arid (177737C); *mask df jU!lt the bits that are de·tet'rn1nHe 
Skplf[alu=O]; 

StaLErrs: 
H.'or; '1<Cdmpire "1" biteS) Ivhh 1T1uffler word KStAT 

C~il[read2dMufFsj. T~ FifoMutts; 
E~rors <- T xor (2000C); *Nor~dlise the bit. ~ead 
skpIf[a.lu::O] ; 

Fifo,i::rrs: 
E~~or; *Cdmpi~e "1" bites} .1th ~ufrle~ w6fd KFiFd 
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... ..:. .:.. .... - "" 
** .~ite thS TAG reg~st.~ with va~iouS data. 
** i must avoid v*lu~s tHat make the disk to ba~f 
** read vahle via the mtlf'flers and CORlI)ar'S 
** t"e value writt~n intd the TAG rayister is i~medi~tel~ 
** a~ailahlS for ~eadind on tho murfle~s 
** r~n as DiskTASK orily - no blocks/.akeups 

Taglleg: , . 
talltclear-d1s kj: 

TagltElgL: 
Courlt. (100000C}: ·init1~lile counter and TAG v~lU~ 

~OOIi: 
HOAtOiskl"agi: 
Output +- Count; 
tnlltread20M~frijl T~ TAGmufts~ 
T<~ T )tor (CO~l1t): 
Skplf[alu=O]: ~skip it dk 

TagBegEri'1: 
~rro~l *tag hedister not equ~l to data writt~n 

Pd fo (Couri t) ,and (leOOOOC): 
SldpIf[alu"'O] : 
tount +- (courit) ~sh 1. Skip[]: 
Courlt· (C6Unt) ~ 11 
Loop~ntil[al~=OI T*gRegl]: *skip it around to le~6 ~g~ih 
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*.~~. _ _ _ _ ~ . w _ ~ ~ _ _ _ _ _ _ ~ _ _ _ 

*l~~u~ ~riveSGiett ta~ irt~tr~ctiods to select driv~s V*'~es ot 0 to 11 
*aHd ~eu that th. cont~ollar sel.ct~ tho appr6priate d~iVes 
* (Dr~.' is a subrdbtiha that is~es u drive sel~ct tram ~a1ue in "T" 
• aHd returns with s~,~tt.O"s.'ett.l in bi~s 14,,16 of T) 
DI'illeSeiact: 

c~'l[ciearwdisk]; *initia11ie cbnt~oller & cl.a~ ahy wakeups 
c~11[init-raml; ~turri on R~HEnabl~ 
call[readlMuff]. r. "unEnableMbff; ·Now check to se~ of ~u~Erlatil~ is 6n 
Skplf[alu'O]: ~~ki~ 1f R~HEnabl~ s~\ 

OrivI:1SolE.: 
Error; *RunEnable sHould be set at this pOint 

NdOp; 
c~11[Set-CKDr1~ej. taunt. Ad: 
SkpIf[ulu=O]l 

OriveSelEO: 
Error; ···didh't s~lect 6 
c~ll[Sot-CKOri~ej. taunt. (to~ht)+I; 
pd. (T) lor (Cburlt)z 
Skplf[ulu=O].Errd~s.T: 

Orivl3SelEl: 
Er:ror; *"didh't select i 

c~11[Set-CKOri~ej. tount. (b6~ht)+1; 
pd. T xor (Couht)1 
Skplf[alu=O].Errdrs~T: 

Ortvl3SelE2: 

dS3: 

Error; • .... d·idn't select ~ 
Ndop; 

NtJop; 
c~ll[Set-CKOr1~ej. taunt. (t6~ht)+I; 
Pd. T xor (3C); 
Skplf[alu=O].Errdrs.T: 

Orivl3SelE3: 
Error; ·*-didh't s.lect 3 

*SSlect dl'1ve 1 

*SSlect dl'11ie 2 

*Sslect dl'iv6 3 through l~b 

pd. (Count) xdr (17t): *Do this ~ntil we ~et to d~iv. 1~ 
LdopUntil[alu=O, US3]: 

Ndop; ... ' j' .. 
c.l1[Set-CKuri~e • Cdunt. (Co~ht)+l; .select dl'ive 17b 
Skplf[alu=O].Errdrs.T: 

DrivI3So1E17: 
Error; **·didh't select d 

e 
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, " » - - ~ - - - - - - - - - - -
~. ch~c~ that the fo~m6t ~rlm i~ b~in~ w~itt~ri c6~r~ctly by writirig a ~dhd6m ~attetn 
~.* w~1te the RAM once; thrin check those values dnd ~rite in ne~ one~ 
Ram: 

call[clear-d1Sk]: "'initi,ll ize contro'ller 8. clear ariy wakeul's 
Call[SendCommand];l'<.-AO: "make sUre wi'ite adell' is 0 for forrtjat RAM 
KScr. 123C; *start reading with some Val~e 
KScr2. 123C; *.tart writing with ~dme Val~e 
Count. 20C; *~ount~r 

RamIhitL: *Write the Ram oride to det kriow~ dati ih it 
~oop: 
Call[readlMutf]. t~ RunEri.bl~Muttl 

"SkpIf[al u=O]; 
RamWE 1'1'0: 

Error; *RunEnabla shobld still be t1eardd at thiS point 
*Tl1e format rain has been writen "Count" t'lmes 

KScr2: *Get a new I'c\ndom number for hext v/f''ite 
"'Write new humber 

Paga 

TIOJ\[DiskRamj; 
Call[MakeRandom].t. 
KScr2. Output. f: 
call[readIMuff]. T. 
SkpI"f[alu=O]: 

IobptrrM~ft; ·Chack that Output diU~'t ca~se a parity errbr 

FiamPe~rd: 
Error; *Controllar detected Id~ pa~~ty drror' 

*due to thri pr~vidus write 
Count. (Count) .. i; 
LoopUntil[alU=O. ~rlJT1InitLjl 

call[readIMuff]. t. RuhEriabl~Muttl 
SkpIf[alu#O]; 

FiamWE rrl: 
Error; *rOn~nabl~ shobld be set at this ~6int 

Noop; 
Ra.mLoop: 

r-.1oop; 
Call[MakeRandom].t~KScr; *Updata rahd6JT1 H~mber f6r n~.i ~ead 

FiamE rh 

KScr. T: -Mrike bp ~hat welre are really goiny to ~ead 
KScr3. T and (77ne); "The ram contents in bits 4,,15 
T ~ LSH[Count.14]i 
KSc r3~ (KStr3) 0 r T; "'ai.nd the ram add rasl in bi ts 0.;:3 of Couni 
ca 11 [1'ead2()MUff s 1 j T ~ RamMuffs; "'Now go and read the mur1'l er 
Errors~ (KSc~3) ior T; 
SkpIf[alu=O]; 

Error; "'bad val~a fro~ ~am (KSt~3 • good valua) 
*bits O. ,3 are address; 4. ,IG ard RAM d~td 

TIOA[DiskRamj; *Output riSxt value 8~d 
Call[MakeRandom].T. KScr2; "Get a new I'andolll numbel' for h~xt write 
KScr2. Output. T; ~Write new humber 
call[readIMuff]. T~ IObPErrM~ff; ·Check that Output didn't ca~se a parity errbr 

. Skplf[alu=O]; 
Ra.mPe~rl : 

Error; *Cbntrollar detected IO~ parity error 
*due to the prev~ous write 

Count~ (Count) + 1; 
LoopUntil[alU=O. Rri~Lobp]; 

6 



triconD.n1c ?4-Jun-82 12:40:07 

~ - -
"'F'irst irlitirtlize tile! contr(;lier into all active Write tonirrl"uld arltl cliack the hiufflers 
"'It the cortt~oller doesn't ruri this tbst ri~ht. ybu might t~y tH~ Ste~Fito rciutirle 

FiFo: 
Noajl\ 
KScr~ 123C; *init1a11ie ~bad value 
KScr~~ 123Ci *tnit1a11ze wrlt~ value 
call[clear-disk]: 
TIO.t\[DiskTagj. T (io T-T; "Make sure Tag I'e~ istElt' is 0 
OutjHlt+> T; 
call [iliit-ram]; 
Call[SetDriIlEl]. t(iojic; '"Deselect drive Sb tohlmarld -is not f/xacut£ld 
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T~ loot; *~rite hOade~ command 
call[SendCorl",and]jT~ T -I- (1000C); *set Debuu riHlde so cdntr{)l1er becOriH!S Active 
call[read20M~ffs]j T~ StateM~r's; 
T ~ T xor (364C); ·Normalise the bits r~ad 
Errb~s~T ahd (374C); ·mask of just the bits tHat .fa det~~~ih.t~ 
SkpIf[alu=O]; 

FitoErNI: 

FitoOut: 

Er~b~; *Cbnt~o11Ar iri wrong ~tate after ~ritEl cd~marld 
*Co~pire "i" bites) With muffler kSTAtt 

Noapi _ _ 
call[read20M~ffs]j T~ FitdMuffs; *First .e~ t",t R/W dddr~ss ~dih(er~ A~e iard 
Errb~s~T ahd (377C); 
SkpIf[alu=9]; 

FitoOutEO: *fhe FiFo address co~htars a~o wrbn~ 
Errb~; *Co~pair shduid he zero 

dall[Makenar\dom].t~ KScr2; iliGet a now random humber for next write 
T10ACOi sklJid.a]; 
KSct'2f- Output<- T; *~Ir'ite nEllw number [ Ir.~IFO :. 600d ] 
call[r~adlMOrf]. t~ IOB~lrrMOr'; *Ch&ck th~t Output didll't ~ause d ~driiy drrd~ 
SkpIf[illu=O]; 

FitoOutEl ~ 
Errb~; *Cb~t~olle~ d'toCted lOB parity errb~ 

*dlJe to the p rev lous write 
~all[t~ad20M~ffs]j T~ Fi1dMuffs; *Ch&ck Rj~ ~ddf'ss ~di~t~r'~ .d~1ri 
T~T anti (5171C); '~CntObne' is not detormlrlatd; 
T~T :tor (50(j(jC); 
Erro~s~T xbr (21C)i 
SkpIf[alu=O]; 

FifoOuiE2: *Tho Fifo state -Is wr'bl1g KFIFO should be 7021 
Erro~; *The FiFo address coOhters should b$ 21 

*OutRegFu1i shOIJ1d be 1 (2000 bit) 

KSct'j ... 21C; *init1a1ize rte*djwri~o addr~8s pdihidf 
**.**Now sta~t the ~ain loop 
Fitoloop: 

Couht ~ 16Cj 
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·*.'~F~r$t do 14 W~it~. th~CkiHg pl~1ty.tifd addr.j~ Pdiht~rs, and Waka-up 
FifciwLoOP: 

Noop; . 
Cltll[Make~andOri1j,T~ I(Scr2; "'Get a new randoln number for next vlrite 
nOA[DiskData]; 

Pago 8 

KScr2~ Output~ T; ·OOlput ahd save th~ new n~mber 
Cull[readlMuft], T~ IO~PErf~uff: *thack that Output didn't ca~se a ~a~1ty ~~r~~ 

, Skplf[alu::O]; 
FifoWriteCO: 

Error; *dbnt~o11er datect~d rOB ~l~ity 6~~br 
*due to the pr.vio~~ w~it~ 

KScr3 ~ (kScr3j + (20C); *hb~ U~dato the h/~ addre~s re~1ster 
KScr3 ~ (KScr3) and (317C); , 
CD11[rS~dioMutfs]. T. ~ifo~urfs: *~~~ se~ that R/W address co~nte~s a~a cdr~act 
l<"T and (377C); 
El'rors ~ T xoi'" (KScr3); 

, ,Skplf[alu::O]; 
FifoWriteLl: *The ~1rb adilr~ss b6u~ter~ are ~rbn~ 

Er-I'or; *Gomps'lr KFIO (bits lI, ,16) with KScr3 

l ~ RS~tK~tr3~4j; *Naw ~omp~Ld the Hirferbhc~ betwe~n 
Errors + r~ *wdrds in ~ifo :: (Wdddr-Raddr}&17b 
l • (KScr3) and (liC}1 
r • (E~~o~.) - T; , 
Errors ~ T and (l7e)1 
Call[Read1.Muft], T .. \t/~iteT\IInll,!ff;, ,"'RfHld state of Write Task vlakeup 
p~ ~ (E~rdrs) - (15C): *SMe if tha value shoultl b~ on or otf 
SkpUnlsss[alu<Oj, Ert'ri~s • T; *~Rva read valu~ Irl Error~ 
T ... (T) ior (1C); *nohl1~lize value : 
Skplf[alu~O]; *and skip it i8 wh~t it ShOUld b~ 
"panch[ti~oEri'"CHeck]; 
Uranch[tifoWriiatont]j 

FifoErrChflcl<: 
l ... (Cotiht) xoi'" (~C); 

, : SkpIf[alu::ti]; 
Fifo~ritel2: *W~itb Wak~u~ ~rro~ 

Error; *Value read is in t~rd~s 

FifoWriuctlnt: 
Count ... (Cdunt) - 1; 
LoopUntil[alu=O, Fifo~Loopjl 
Noop; 

Count ~ Hit; 
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~*·**~o~ do 14 rbads checkind dat~ and fifo addre~~ p6ihtar* 
FifoRLoop: 

Ho~~; 
Cali[MaRbRandom].T~KScr; *Update r~ndo~ hu~be~ tdr fa~dihg 
KS~r~ t; 
TIOA[bi~kDat~]; 
T~ tn~ut; 
[~~or~~ (KSC~) xor t; 
Skplftaiu=O]1 

~i'oheactEO: 
Er~or; *bad value tro~ Fifo (KScr ~ good ~alU~) 

T ~ (kS~r3) ~nd (17C); *update the Read pbrtiDh of ~/W addr ~e~1ster 
Pd • T ~or (17C); 
SkpUnle~~[alu=O]. ks~r3 ~ (KScr3) + 1; 
KScr3 ~ (KSc~3) - (2dc); 
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Ho~~; 
ca)i[redd20Muffs]. t. Fifo~~ffs; -NoW sse th~t R/~ dddrass counters are correct 
T~T ahd (377C); 
[r~6r~ • T Mar (KSt~~)i 
Skpiftaiu=O]; 

FifoR~~dEl! 
E~for; *Com~ire "1~ bit(~) with muffler .brd kFIFO 

Pd~ (ks~r) x6r (12at); 
SkpUnle~S[alu=O]; *exit test if we g~t our oridi~~l fandom number 
Branch[FifoDane]; 
Count~ (tount) - 1; 
l.oopUhtil[alu=O.Firo~Loop]; *Keep reading some ~ri~d~ 

B~~nch[FifOL66P]; *Go back and write _OMe ~or~ ~6~d8 

FifoObne: 
Cali[tlear-disk]; *C18ar out Debug Mbij~ 
cali[tle~r-d'sk]; *Tu~n off Active 
Branch[I~DiskSpinnin~]i 
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***** - - - - - - - ~ - ~ ~ ~ 

USet the controllof up sb that the m-Idas StEP cOlllri1and cari be usaCf to observe 
~*the state of th~ dontroller *9 a wbrd is loaded ihto the cont~ollar and progr~sses 
**to the output r~9ister 

FifoStep: 
Noop; 
call[clea~-disk]i 
TIOA[DiskTag]. T f. T~T; 
Output~ Ti 
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call[init-rrl~]; *TUrn on Run~nab1e SO Fifb can be loaded 
* 
*~1to is ihiti~lized and e~pt~ [KFIFO = iOOO ] 

[ KSTATE " 354 ] 

T + Ie; 

Set-Pasive: *~ld.s must b~ 1h Pa~iv mode for this t •• t 

S-out: 
S-IR: 
S-FiFo: 

S-OR: 
S-In: 
S-Ck: 

% 

TIOA[DiskData], Breakbbiht; *TIOA = 1~ 
Noop; *InRegisl~~ is lbadetl [KFIFO iOOO] 

Output~ T;. '~rit~ data (seS ALUA) 
Noop; *InRegistb~ is lbaded 
Noop; *~1fo ~ InRegist~~ 
Noop; *~1foEmply.0 (no ~uff) [K~lFO 
Noop; *butRegist.r. Fifo 
KScr~Input: *IOB~but~egi~te~ 
B + KScr, Dreak~oiht; *Read data (s~e 
T + T lcy 1, Bran~h[S-oUt]i *Chande 

[KFIFO iOOO] 
[KFIFO i400] 

t KFIFd 
" 2020 ] t KI'IFd .. 

ALUA) t KFIFd £ 
data and dd again 

2020 ] 

3021. ] 
KFIFO :: 3021 ] 
2021 ] 

On sucessive pass~s throu~h this loo~. KFIFO is ihcremehted by ~1 as the two 4 bit address coUnters ~nc 
**rement modulo 16. The date writteh and read is 1 left sHifted 1 fbr each pass, and is on the "bMui h 

**so you can see in in ~assiv~ mbde bn the ALUA mOffler. 
The valid values For instruction "S-tk" ar~: 
KFIFO= 3021 3042 3663 3i04 3125 3146 3167 3210 3~31 325~ 3273 ~314 3~35 335d 3377 3000 
ALUA= 0001 0002 OOb4 0010 0020 004b 0100 0200 0400 1000 tooo 40bo 10000 20000 4000b 100000 
% 

~**** - - .... - - :.. ..... 

**Now check thing~ that ~aquire a di~k t6 be ~p ahd *pihn1~g 

IsDiskSpinning: 
Call[clea~-disk]i 
ca 1"1 [i n it-I"am]; oIotlJrn 
call[read20Muffs], T~ 
T + T and (16000C); 
SkpIf[alu=Oj; _, 
B ranch[Dono]; *Done 

~tlear dut pr~v1o~s *tat~j 
011 RunEnabie 
Slatusr~uft's ; 

if the disk i$ not op and reddy 
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* ••• ~ - ~ ~ ~ - • ~ ~ - ~ - ~ - - - - ~ - ~ -
U wrlite the tAG r'egisterl \V·ith ineremel'lting data, thru all values 
u .. rlead valUe via the nnlffiers and e<irnpar~ 
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.. '" st~rt as DiskTASK than block and wait for ~ardwa~o Wakeup 
"'"The emU1atdr has a timoout loop which wi11 ~eh8rate a WakeUp to be dete~ted a~ art errOr 
.... this check. out cldarTWs. bioek, and TAG wakebps 

tag: 
cal1tcle3r~di~k]i , 
Coun tS+-6C j "'read the 5 TV/muff's 
ca'11[RoadMLiffsJ. r",IndexTWmul'f; "address of ist nluf'fler' to road 
Skplf[alu=d]: "'skip if wakeups clea~ed 

TagEtj: 
t~~d~i *wakoU~s not c1eared 

c~lltinit-~amj; ~turn 6n Runtriabie 
D~li[readiM~ff]. T",nunEnablaMuff; *Now check to .eS ot HunEriable 4s 6~ 
Skplf[alund]; ~sk1p if RUh~nabie sot 

TagE!: 
t~~d~i "RU~Eriab1e should be set at th1s pOint 

tount+- (iC); 'sh~ft 1 bit ~ p~i~ari1y tests w~ke-Up~ 

taglciop: 
N6op; , , ' 
~~ +- (Count) ahd (70000C); iS~e it the new riumber should ~na~le Wake~Up 
b~arith[NoWkUp.alU=Oj; 

N60~; *M~crd p1acemeht 
calitsend1dg], T~ CdUht; ~r~tu~ns v1d Wake~p 
Sk1pIf[alu#O].trrors~TI *Test to see that return was nOt due t6 tim. out 

Tagl4RUp E b: 
t~~d~i *Wds Wbken up by EMU ti~.oui 

Bhirith[TagCk] ; 
NoWkUtJ i . 

t~litsendtdg]. T~ Count; ~tetu~ns vid time-out 
gkiplf[alu·O].trrors~Ti *TeSt to see that return was not due tri tim. out 

T agl4RUp E 1 : 
E~~d~i "Was Wbken up by Hardwar~ 

tagel/.: 

tag£:2: 

T~- rAGrnuffs; "'Micl'o plaeemEHlt 
calitread20Muffs]; *NoW see it the d~ta is corrdct 
t~~o~s~ T idr (Count); 
Skplt[alu=d]; ·skip if ok 

Er~dh "'Wrdte "Count" into tAG register 

tour\t+- (CoUnt) Hih i; 
loupUntil[alu=O. TadLo6p]; ~te$t for done 
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...... TI·Y the basic Sector and Index II/ake-Up iog11: 
IlJakeUps: 

cal1tcl&ar-diSk]; 
cal1[init-ra~]: ·tu~n rih ~uriEriab1a 
EMUcount+-Al; 

WakoIdx: 
lI!oop: 
Gal1tOoClear], T+- ci&ar~TW; 
Block; *block for ~ake-~~ -- ti~aout @ li~~ 

COllntS+-5C; 
CalltReadMUffS], T~ IndbxTW~utf; 
Pd +-,1 and (S8ctorT~Bit): 
LoopUntil[alu=O,Wakeldi]. [~r6r$~t; 

Pd +- T xor (Ihde~TW~it); 
SkpIf[alu=O]; 

WakeIdxErr: 
Error; "'No IhlOEX wake-ups1?? 

EMUcount +- AI; 
wakeSeci 

lIloop: 

~Lorip urit111 not a $eci6~ ~ake~up 

Cal1tOoClear], T+- ciea~ITW; 
Bloc~: *block for ~ake-~p -- tiiliabut aft~~ Ij~~ 

CountS+-5C; 
Ca 11 tHeadMUffs J, F, In dbxn/lriutf; 
Pd +- 1 and (Index1W~itJ; 
LoopOntil[alu=O,WakriSec], E~rdrs~t; 
lIloop: 

Pd +- t xor (SactortWBit): 
SkpIf[al u=O]; 

wakeSecErr: 
Error; *No steToR ~ake-~~s7?1 

~Lorip urit111 not an I~dDi ~ake~up 

Page H 
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- ..: '1 ~ - .. 
~*Nb~ put ali r~asonib16 val~~9 of Sub~ecto~ dount~ and ~hi~k fbI' the rigHt nbmtier bt Sect6t~ 
SeBtorCounte~~: , 

tall[clear~disk]; 
tall[init-ram]i *turh on RurtEhable 

Sactors117: 
Call[SetSactdr]1 T ~ AO: 
Call[OoClaarj, t~ cleurATWs: 
Call [SetldComrilarid], r.·RlllldyAnd Index: 
tMUco~nt ~ Ai,nibck; *bldck For Wake~up ~- ti~e6~t aft.r 17~* 

CountS+-5C; 
Call[ReaclMuffs]; T4- Il1c.lElxtWnluff: *See what woke up the task 
Pd ~ 1 and (ind6xTWBit): 
SlcpIf[alll~'O]; ErrorS1-t, 

iJaRaSecErr1.17 : 

ll1LOt>p: 

t~ror; ~Wakd-Up was NOT .n Indet 
~WaitRiil(ndex co~maod p~obably fai1ad 

Error~ (- AO; 

Call[tibtlearj, t~ cleGrATWs; 
EMUco~ht ~ (1000t),Bl~Ck; ~blbcK for wak~-u~ -- timeoUt aftd~·l~Ous 

countS+-5C; 
Call [ReadMufrs]; T4- IndElxtWnluff: *Sep. what Il/oka up tHe task 
Pd ~ T ~nd (tndexTWBit): 
loopUritil[altiiO;117Lbopj. Errbrs ~ (E~r()rs)~l; 

Pd ~ (~~rorsj ltdr (It1D); 
Skiptftalu=Oj; , 

SactorEr~1171 °WitH a ~a1ue of 0 in the Sbb~Seetb~ tOllhter~. 
trror; °the~e shoul~ hdve bee~ a cbunt of i17d se~tor$. 

Sadtors30i 
tall[SetSectdr]1 T ~ AltoCo~ntj 
tall[DoClearj, t~ cleBrAT,s; 
Call[SehdCom'and],T~R9ndYAndIndex: 
EMUco~ht ~ Ai,Bibck; *bldck fbI' ~ake·up 

tountS+-5C; 
tall[Re~dMuffs]; T4- IlIc.lextWnluff; *See what woke up the task 
~d ~ r and (tnde~TwBit); 

. Sktpttt~lu#Oj, Error.~T; 
WakaldxErr301 

aOLOOp: 

Error; ~Wake-Up was NOT an Iodet 
~WaitRilllndex co~mand p~obably fai10d 

Errors ~ AO; 

Cal1[tiDClearj, t~ cl~nrATWs; 
tMUcotiht ~ (4000t).t31oCk; ""blbCIi. for Wake-u~ -- timeoUt aftd~ ebous 

tOllntS+-5C; 
~all[ReadMuffs]; T.- IndElxtWnluH: *See what woke up the task 
Pd ~ r Rnd (I~dexTWBit); 
loopUritil[aluIO,SOLobp], Erro~s ~ (~r~or$)+i; 

Pd ~ (~~rorsj lor (3bO): 
Sk1ptft~lU=Oj; , . 

SectorErr30: ~WitH a ~a1ue of 3 in the SUb-Sectbr touht.rs. 
Error; ~ther~ shoultl hdve been a count of 30d s.cio~s. 

Sactors9: 
tall[SetSect~r]; T • trtCou~t; 
Call[DoC1EJar], n· cl,eill'Jyn~s: 
Cal1[SBndCommand],T.R"n~yAodIncle.; 
EMUco~nt ~ Al,B1ock; *block for ~ake~up ~- timeout after 17M. 

COliotSl-5C; 
l:all[ReilC1Muffs]. T4- InilEl1CTWniuff; 
PII +- l Rlld (J ndex.TWt3 it) : 
SI~"ipIf[;tlUIlO], EfT()I's\·l: 

\~;:tkEIId)(Err9 : 

·Se~ what woke up the task 

EI'f'or; "I'/ake-Up was NOl an rUdEIl( 
"NaitR ill [odex ("1~mI1HllHI probably fai"\eld 
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Errors ~ AO; 
9LoOp: 

Cal1[DoClea~]. T~ cl~a~ATW~; 
EMUcount ~ ~OOOOC.Blbtk; ~block '~r wuk~-up -~ t1~boUl attar 2600U9 

CountS~5C; 
Call[ReadMuifsj. T~ IhdaxTWmutf; ·See ~hat woMb up tH~ t~$k 
Pd ~ T and (Inde.T~Bit); 
LobpUntil[alu#O.9Loo~]. ~rrors ~ (Err6~s}+li 
NobPl 

Pd ~,(Errord) xo~ (9b); 
Skiplf[alu=O]. 

Secto~E~r9: ·With a valu~ of 0 ih th~ sub-~ector couht.r~. 
Erro~; ·th~re should haVe b.nn ~ count of 9d sect6r~ . 

... ~ ... ~.* ------~ ---------~ -
call[clear~disk]i 
branch[Dbnej; ~bGn~ with dingrtbstit* 
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s~br6utin~; •• *~* 
'~~ •• *J~*.~ _ ~ _ ~ __ ~ ~ ~ _ 
reillllM'u1'f': *muffler nUhlber is in T 

TrOA[biskMuff]. Globali 
Output+- T; 
nooPi 
r .. InpUt: 
Pdt- T, netu.'n; *returns w"lth alu test hangihg 

re~1IIZ0MLJ1'fs: *muffler hUmber is in T 
CountS ... 20C. Gl obaol ; *Sat count to 20 

° nranchtfod]. KScrS~ AO; *claar out starting ~alue 
***.$** ••• - - - ~ - - - ~ - - - ~ ~ - - - - ~ ~ ~ 

~e~dMuf's: *T pius couriL in t6untS 
KScrS~ AO.Globai; ·claar out starting ~alue 

fbo: rrOA[biskMuff].KScr4t-Ti 
lboplldM': 

OUtput~ KStr4. KScr4t- tKSt~4) + Ii 
CountS+- (CountS) ~ 1; 
brancht.+3. alu<O]. KScrS-i- (KScrSj lcy 1; 
r .. inpUt; 
KScrS~ (KSCI'S) OR T, branth[loopRdMf]: 

KSCrS~ T~ (KScrS) rdy i. r.turn: ~va1ues are returrled in KScrS and T 

dbC1Sar: *tiits t6 be clear~~ are in T 
"NOOI),Glo~al i 
TIOA[DiskMuff].Glob~l ; 
OUtpUL'" T; Noop: Nodp; ·~bops reqUir~tl fdr wake-u~s tel claar 
return; 

- ..:. - .. - ... 
• *.., r'H.t/I'ns IIIMn a. seek/t3gTW ~s ili:tually seen - ()r when tlls EMU task tilOnes out 
***An actual hard~rc wnkeOp will tause th' subrouti~. to r~tur~ -1 
*$~An EMU ti~abut ~i1l retu~n 0 
g~hdTag: *TAG vaiue is in t 

KScrL~ Link; 

outPsrr: 

top laval; ._*** 
nOA[tliskTaO] ; 
Output\- T; 
cal1[r~adl~uff]1 t. 10BPEr~Muff; ~dheck that Output didn't c~use a ~arity ~~ror 
SkpIfCalu=O]i 

Link~K~crL,brancht.j. bre~kpo1nt: ~dontroller detected IO~ parity er~or 
·due to the previous write 

NotJPI 
SndlagL: 

Cal1[DdCl~ar]. T. clearALlbutTagTW; 
EMUcouiit ... 40C, Block; *bolotl< for wake-Uf) --Sus l11ax1muJi1 

CountSl-5C; ·block for wake-up ° 

Call[FleadMuffs]I To- rndexTl~muff; "See wllat woke up the task 
SkpUllless[alu=O]. KScrS~T; ·Loop huck anti waH for another Wakeup 
UranchtTa~rWseen], *loop back and wait fbr another wdkeup 
Pd ... T and (4C): 
LOtJpWhile[alu=O. SndTa~L]1 *Loop back anti wait for another Wakeup 

NotJPI 
TagHlsoon: 

Cal1[DdCl~ar]. T. clea~ALl~ 

Rubroutin~; .**** 
I. il1k~ kScrL; 
EMUcouht ... AD; *_top the Emulator task f~om tountin~ 
r ~ KScrS, ~eturn; 

Se tDr'i VEl: 
r IOA[DisHa!J] ,Global; . 
{Juq'llJt. .- Ti *!'il'st set the villue in tJie 12 bit rH!)ister 
T ~ T OR (DrvSelettlAG); ·drive select plus DriveTag bit 
{JuLpIJL. T; *Now turn on the strobe 
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r ~ T ari~ (771fC); 
Oot~ut~ TI katU~ri; 

$tl~1v. s~1sct bril~ 
~Fi~ally tu~~ bfr ih~ strob~ 

~-~~~~~~** ~ ~ ~ - - - - ~ - ~ ~ ~ ~ ~ - -
SetSect,(),. : 

KSc~L ~ LihkIGl~bal: 
top levEil i *.,* ... 
CalltSetD~i~~]; , 
r ~ T,o~ (~~~tH~CHtEndb1d)i 
Call tSetDri~e]; 

subroutine; 
LinK\- KSc~l: 
I~etllrn; 

~-*~~~.~** - ~ - ~ ~ ~ ~ - - ~ ~ - - ~ - ~ - - ~ ~ 

SentJCdml1land: "cbnirhaHd is in t 
rIoAtDi~kCbhtrHlj,Gla~a1; 
Output~ tl ratU~ri; 

~**~~-.~.* ~ ~ ~ ~ ~ - ~ ~ • ~ - ~ - ~ - - - - ~ ~ 

c'lelll"~'disk: 
RBa~e~Rd*~b~~r~~f~].Cl0bd~i 
KSc~L •. Lihk; 

*Not needed 

Top LevEili *.,*. 
r~ EMuldc: *~et the ~MU pC to its iObp 
LinK\- T; 
LdTPC~ EMU; 
EMU~ount~Ab; ·tilea~ EMO count~~ 
r~DiskCdntrbil *Set TIOA .1th ~m~~ to ~ disk tIOA 
TIOAI-t; 
r.Nd~unEn.blel 'Turn oft RunEnabls 
subroutine; ** .... 
Linkt- Ksc~l; 
Ootput~ tl k~tU~ri: 

~**~~~ •• ** ~ ~ ~ ~ ~ - ~ ~ - ~ - ~ - ~ - - - -
ihit-ral1l: "'init fofni,at ~ain in Diablo format 

TIOAtD;sI<Rani] I 
r+ lC- "heada~ c~unt - 1 
output.· t: 
r~ iCt *iab~1 ~6Unt ~ i 
Out\>ut.· t: 

*dat<~ count - 1 r(- 317C; 
Outi>ut~ tl 
ou tput.· t: 
r+ 104C; 
Out~ut~ ti 

y .. T - T: 

r+ 204C; 
Outi'ut.· t 1 
r~ 4c; *init 
Output~ tl T~ 
Output,· ti 

*lInusdd b16ck = b 
*look fo~ D1T~id~rtt syhc ~attGrn/read commhnd 

*wrH:e comlhand 

coml1land 
T - T: 

• ~e~;Eit comrlland i:s 0 
delay first block ,+ 33C; *write 

Out~ut.· t; 
r+ dc; "write delay ~ucri~ssive bldCks 
Output~ t; 
r+ 11C; *read clelay 1'i~st block 
Out~ut .. ti 
r~ iCt *read deiay GUcc.~.1ve bldck~ 
outpu-\:'.· t; 
Output~ tl y. T - 1; *head seloct deiaY is also ~ 
Output~ tl T" T - 1: ~ho. of ECC words - 1 = 1 
Output .. t; *tho rlonstant 1 - 1 = 0 
OlJtput~ Tj *must write last word to turn on RuhEIHlb1a 
rl0A[D1skCbhtrolj; *ho wakeups 'til Ready&lndex 
r. ReadyAndInd~*; 
Output~ T; 
T fOAtD-isl(Mlrff]; 
r. ~learALl: ·~lonrErrors + c)oarTWs ahd rgturns 
Output~ T, ketU~n; 

*"111\(1 now my own favorite I'nndom nuillber g(;n(~rat()r 
t'P'Ynu 9ivl~ it some !lumber, nnd -it r'otuI'n::; EI new number 
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MakeRantlom: *Old ValuO is in t 
Pd ~ T,G10bal; 
Brahcht.+3.al~<O]. T ~ T LS~ 1; ~~ki~ to ~QtU~n 
T ~ 1 xor {77000C); 
T ~ T kor (213C): ~XO~ by v~lud 772i3 
Ret~rn; *ahd Relu~n 

Set-CKb~1~a: 
KSc~L ~ Lihk,Globa1; 
top level; **~~. 
C~11[S~tDrive] T~to~nt; 
C~ll[readlMuff], T~DiskSeiactM~tf; ~muff18~ nU~bd~ 1. in T 
KSc~S~T lsh 1; *Raad the two b~I~~Sdlect muff1.rs 
Cal1[r~adlMuff]. T~DiskSeiactM~tf+l; ~mufr18r nU~bd~ 1. in T 
sub~oUtine; 
Link~ kscrli .*~~. 

T~ (kSc~s] br T. R~turn; 
top level; **~ •• 
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* Disk-Defs.mc - 1ast modified December 1d, 1978 6:17 PM 
** stored in [ivy]<Dlsource>Emu.dm 

TITLE[TriconO-Defs.mc - January 9, i979 j:50 PM]; 
.. m[hoop, ilc[(branch[.+1])]]; *bafined 111 Preanlble.mc 
m[skipif, BRGO[tsd] BAT[.+2,#11#2]]; 

*** .. '" - - - - - - - - - ~ 
TASK~J[OSK, 14]; 

.... * TIOA values for disk 

Device[DiskControl, 10]; 
Device[DiskMuff, 11]; 
Device[DiskData, 12]; 
Device[DiskRam, 13]; 
Device[DiskTag, 14]; 

......... - - - - - - -

.... * !tm regi:,ter names 
RmRe~ion[di$krms]; 

,'v[Errors. 0]; 
rv[KScr, 0]; 
,'v[KScr2, 0]; 
,'v[KScr3, 0]; 
rv[KScr4, 0]; 
rv[Count, 0]; 
,'v[CountS, 0]; 
rv[KScrS, 0]; 
rv[KScrL,O]: 
rv[EMUcount, 0]; 
rv[DlIluxl00, 0]; 
rv[DOluxl0l, 0]; 
rv[Dmux 102, 0]; 
rv[DlIluxl03, 0]: 
rv[Dmuxl04, 0]; 

........ - - - - - - -

.. ** Muffler constants 

"'** .. '" -

mc[StatusMuffs, 20]; 
mc[NotReadyBit, Status~uffs, 5]; 
mc[writeErrorMuff, StatusMuffs, 1~]; 
mc[readErrorMuff. StatusMuffs, 17]; 

mc[StateMuffs. OJ; 
mc[[ndexTWmuff, StateMuffs, 1]; 
mc[SE!ctorTWmuff, StateMuffs, 2]; 
mc[SE!ekTWrnuff, StateMuffs, 3]. 
mc[TagTWmuff. StateMuffS, 3]; 
mc[HE!adTWrnliff. StateMuft's, 4]. 
mc[l4riteTWmuff, StateMuffs, 5]; 
mc[RunEnableMuff. StateMuffs. 10]; 
mc[DiskSelE!ctMuff, StateMuffs, 16]; 
mc[DiskSelectMuff+l, DiskSelectMuff, 
mc[IOBPErrMuff, StateMuffs, 34]; 

mc[JndexTWBit, 20]; 
mc[SectorTWBit, 10]; 
mc[OtherTWBit. 4]; 
mc[ReadTWa1t. 2Jj 
mc[WriteTWBit. 1]; 
mc[U7D, 165]; 
mc[300, 36]; 
mc[!)O, 11]; 

mc[RamMuffs, 40]: 
mc[TagMuffs, 60]1 
mc[FifoMuffs. 100]; 
mcrFW~ddrMlIffs, 110]; 
mctrRAddrMuffs, 114]; 

1]; 

·seek or tag TW 
·seek or tag TW 

"'** Disk Command constants 
mc[clearErrors, 400]; 
mc[clearOTWs. 1000]; 
mc[clearSTW, 2000]; 

.. ." OIuffAddr.07 

... " muffAddr .06 - clea,'OtherTWs 
'" " OIufrAddr.05 - clearSectol'HI 
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*"' ... * -

mc[clearITW, 4000]; 
mc[clearATWs, 7000]; 
mc[clearALL, 7400]; 
mc[clearALLbutTagTW, 6400]; 
mc[forceCompError. 10000]; 
mc[clearSetCompError. 20000]; 

mc[NoRunEnable, 2000]; 
mc[DebugMode, 1000]; 
mc[ReadyAndIndex, 400]; 

mc[DrvSelectTAG. 100000]; 
mc[CylSelectTAG. 40000]: 
mc[HeadSelectTAG, 20000]; 
mc[ControlTag. 10000]; 
mc[SectorCntEnable, 40]: 

* = mtiffAddr.04 - cl.arIndexTW 
* = mtiffJ\ddr.04 •• 05 •. 06 
'" :': mtiffAddr.04 •. 05 •. 06, .07 

ok " muffAddr.04, .05, .06 •. 07 
.j, " muffAddr.03 
.. i: muffAddr.02 

* ,: Contl'bl.05 
0) " Contl"Ol.06 

* .:. Contl·ol. 07 

0) " TAG.OO 
0) .:. TAG.Ot 

* .. TAG.O~ 
.. - TAG.03 
0) .:. TAG.04 

* disk $y~c pattern to write in Alto mode 
'" disk sy~c pattern to write in Dl mode 

mc[ATSyncPat, 1]; 
mc[DlSyncPat, 201]; 
mc[ATSyncRead. 4000]; 
mc[D1SyncRead, 0]; 
mc[NormalRead, 104]; 

* Alto synri pattorn to be read 
'" D1 sync pattern to be read 

,. control RAM entry fOI' read command 

- "'" - .:.. ..:. .. :.. 

'" alto sub-sector COUht ~ 1 
MC[A1toC6unt, lshift[3.6]]; 

'" driveSelectTAG + (Tti sub-sector count ~ 1) 
mC[TriCount. 100000, lshift[14,6]]; 
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