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Page Numbérs: Yes First Paga: 1

Heading:

TriconD. e March 8, 1979 .

title[TriconD.me¢ ~ March 8, 1979];: ** diagnostics Ffor the Dorado disk controller

TEST DESCRIPTION

The first part of these tests will run with no disk present ,

PreBegin Checks basic I0 and Muffler input, dhd halts on dn dntentional parity err
Begin start of main diagnostics _

CheckState checks that all kaown muffler bits are in their correct state

TagReg Checks Toading of the TAG register - static mode

Ram Tésts ihe Foimat Ram - both addressing aid contents

Fifo Tests writing and redding of the Fifo - also test write wakd-up logic

FifoStep Allows to to step (in Pasive modd) the controller through Fifo operation

IsDiskSpinning Looks and the disk status and branches to done if ndt ready and on-1ine

The rest of the tests require a disk to be presélit ahd running

Tag Write Tag register, block, and wait for dppropriate wake-up

WakeUps checks basic sector dnd index wake-ups :

SgctorCounters Loads Sub-sector counter and checks for the right ndmber of sectdrs

NOTE: In all testing, the bits that were found to bé 4n orror are left in register "Errors"

As an example 4f Efrors contdind 200 and the test is for controller state KSTATE, then the $ignal on th
**g muffler KSTATE "bit 200" (ie EnableRun) would have an unexpected value.

%

tahadi R R R I emlitator code for CheckTAE test
*if the disk task is ever blocked, then this Toop will run, and if EMUCount goes to zero then the DSK t
3#as5k will be woken up via Notify. It is up to the disk micro-codeto notice that there was nd actual h
#*grdware wake-up.

set[xtask, 0]: top level; KnowRBase[Ertrors];

set[EMUTocx, 201]; mc[EMUloc, EMUlocx]; *EMU task PC cdunter

EMULooOp ¢
RHase « RBase[EMUcount]; ‘
Pde EMUcount, at[EMUlocx]: **Tgst for dlready zero
SkpIffalu#0];
Branch[EMUloop];
EMUcount « (EMUcount)-1; =#EMU colint down loop
SkpIf[alu#0]; . o
Wakeupf{DSK]; *Notify if just gobe to Zero

Branch[EMULoop];

sdét[xtask, IP[DSK]1];
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#¢ check out the muffler redding schehie and tompard the results
#2¥ rgad by the microcodeé with whdt Midas reads
PreBegin:
TéDiskControl; *At this pbint set TIOA with Bmux to disk TIDA
TIOA«T;
T « ndﬂUnEhab]e;
Out: Output « T;

PBase«HBaserhrrors]

Noop;

T&10Cs

TIOA[D1sthFf].

Output & T;

T « TIOARSTKP; *Lets check that TIOA dot set correctly

T ¢« T and (117400C) *mask TIOA

Errors & T xor (D1skMuff);

SkpIf[dlu=0]; -
TIOAErF0: ‘ .

Error; *Value in TIOA not equal to DiskMuff (011C)

InNoPck: Errors « InputNoPe;
Noop; o
Noop;
Noop;

InPck: Pd « Input;
Noop;
Moop;
Noop;

CheckMuffs:

callfread20Muffs], T« StateMuffs;
Dmux100¢ T;

cal1[read20Muffs], T+ StatusMuffs;
" Dmux101¢ T;

call[read2OMuffs], T« RamMuffs;
Dmux102¢ T;

call{read20Muffs], T« TagMuffs;
Dmux103& T;

call[readZDMuffs], T+ FitoMuffs;
Dinux104¢ T;

T&177400C; *At this point set TIOA vith Bmux 377
‘ TIOA+T; .
PeCk: Eirors « Input; *There is no input for this TIOA address.
Moop; *This should therefore cause an i0in pari err
Godd.PE:H11: Branch[Begin]i sCompair Disk Mufflers against Midas Mufflers
PCKFailed:

Efror; *Processdr Input Parity test fdiledi!!
*Np divice was selected to drive IOB
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#4 Cheéck all sighals oh mufflers and see that they dre réasonable at this point
%% This means masking off all signals that we can't be suré of.

Bégin:
Nbop;

CHeek.State:

cali[clear-disk];

call[read20Muffs], T+ StateMuffs;

T « T XOR (70C); *Normalise the bits read

Errorsel AND (76377C); *mask of just the bhits that are determinate
‘ SkpIlf{dlu=0];
State.Eres: ‘

Error; *Compire "1" bHit(s) with muffler word KSTATE

cal1[read20Muffs], T+ StatusMuffs;

T+T xor (18000C); *Normalise the bits read

T+«T xor (3C); *Normaiise the bits read ‘

Errorsel and (177737C); *mask of just the bits that are determinate
. SkpIf[dlu=0];
Stat:Errs: ,

Error; *Compire "1" bit{s) with muffler word K5TAT

cali[réad20Muffs], T+ FifoMuffs;
Errors « T xor (2000C); *Normalise the Bits redd
‘ SkpIf[dlu=0];
Fifo.Errs: L
Error; *Compire "1" bit(s) with muffler word KFIFO
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** yrite the TAG registér with various data.

** | must avoid valués iHat make the disk to barf

*% pgad valde via the mifflers and compare

** the va'lue written inid the TAG reyister is immedidtely
** availahle for reading on the muffiers

*+ pun as DiskTASK odly - no blocks/wakeups

TagReg: o
taT][c]ear~d1sk;; . .
Counte (100000C; *initialize counter and TAG value
TagRegl:

Noop;

TIOA[DiskTag];

Output « Count; ,

call[read20Murrs], T+ TAGmuTts;

Te T xor (Codnt};

SkpIffalu=0];  *skip if ok
TagRegEril:

Error; *Tag Redister not equdl to data written

Pd « (Count) and (160000C);

SkipIffalu=0]; i

Count « {Count) rsh 1, Skip[];

Counte (Count) = 1y

LoopUntii[alu=0; TagReglL]; *skip i1f around to zero agdin
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*lqsué Dr1veSu1act tag instrdctions to select drives values of 0 to 17
*and see that the controller selects the appropriate drives

* ( PrSel is a subroutihe that isdes a drive select from value in "T"
*  ahd returns with seleéct.0,,s5¢lect.1 in bits 14,,16 of T)
DriveSelact:

call[clear-disk]; *initialize controller & clear ahy wakeups
call[init-ram]; ¥*turn on RudEnable
call[ read1Muff], T+ RunEnableMuff; *Now clieck to ses of RunEnablé is on
SkpIffalu#0];:  #skip if RutiEnable set

DrivESelE:

EFror; *RunEnablé should be sét at this point

Noop
ca11[Set CKDrive], Count¢ AG;  *Seletct drive U
SkpIffalu=0]}
DrivESelE0: )
Error; **¥*didh't seélect 0

cal1[Set-CKDrive], Counte (Couht)+1; *Sglect drive 1
Pde (T} xor (Cbunt);
SkpIf[alu=0],EfrorgeT;
DrivESelEl:
Erfror; ***didh't select 1

cal1[Set-CKDrive], Count¢ (Couht)+1; *Sglect drive 2
pde T stor (Couht):
SkpIffalu=0],ErrorseT;

DrivESelE2: )
Error; ***didh't select 2
Noop;
ds8:
Noop; ,
" call[Set-CKbrive], Count+ (Couni)+1; *Sglect drive 3 thirough 16b

Pde T xor (3C);

SkpIf[alu=0],ErrorseT;
DrivESelE3: ,

Error; *®**didh't select 3

Pde (Count) xoF (17C); *Do this until we get to drive 16
LoopUntil[alu=b, 4s3];

NGop;
cal1[Set-CKDrive], Count+ (Count)+1; *Sglect drive 17b
SkpIffalu=0],EFrorseT;

DriveSetEl7:

Error; ***didh't select O
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** check that the format rdm is being writtén correctly by writing a rdndom pattern
*** yiite the RAM once; thén check those values dnd write in new ones

Ram:
callfclear-disk]; Sinitialize controller & clear any wakeups
Call[SendCommand].T+A0; =make sure write addr 15 O for foriiat RAM
KScr« 123C; *start reading with some value
KScr2« 123C; *5tart writing with some value
Counte¢ 20C; *Counter
RamInitLﬁ *Write the Ram once to get known data in it
oop; , )
CallfreadiMuff], Te RunEnableMuff; *Check that RunEnablb has not been set yet
SkpIf[alu=0];
RamWErr0:
Error; *RunEnable should still be tleared at this point
*The format ram has been writen "Count"” times
TIOA[DiskRam]; ,
Cal1[MakeRandom], T« KScr2; *Get a néw random numbet for hext write
KScr2¢ Qutpute T _ ®Write riew humber
call[readiMuff], T« IOBPErrMuff; *Check that Output didn't calse a parity error
o SkpIf[alu=0];
RamPerr0: i
Error; *Controller detected IOB pakity érror
*due to the previdus write
Gounte (Count) - 1;
LoopUntil[ali=0, RamInitL];
callfreadiMuff], Te RuhEnableMuff;
, ' SkpIf[atu#0];
RamWErrl:
Error; *runénable should be set at ihis point
Noop;
HamLoobp:
Noop;
Call[MakeRandom],TeKScr; *Update rahdom himber for n8xt read
KScre T4 *Mdake up what were are really going to read
KScr3« T and (7777C); *The ram cohtents in bits 4,,15
T « LSH[Count,14]; . ;
KScr3e« (KScr3) or T; =and the ram address in bits 0,,3 of Count
call[read20Muffs], T« RamMuffs; *Now go and read the muffler
Errorse (KScr3) xor T;
. SkpIf[alu=0];
RamEri: _
Error; *bad value from Ram (KSc¢r3 = good value)
*hits 0,.3 are address; 4,,15 are RAM data
TIOA[DiskRam]; *Output next value and
Call[MakeRandom],T« KScr2; *Get a néw random numbei for hext write
KScr2«+ Qutput+ T; ~ *Write new humber
callfreadiMuff], Te IOBPErrMuff; *Check that Output didn't calse a parity error
: SkpIf[alu=0];
RamPerri:

Error; *Controller detected I0B pabity érror
*due to the previous write

Count« (Count) + 1;

LoopUntil[alu=0, RamLoop];

6
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“First initiatize the controlier dnto an active Write comdand add check the mufflers
It the contiolier doesn't run this test right, you might try the StepFifo rdutide

Fifo:
Noop § , :
KSere 123C; *Initialize read value
KScrie 123C} *tnitialize writd value
calllclear-disk]; o
TIOA[DiskTagl, T « T-T; *Makd sufe Tag register is 0
Qutputs T;
call[ihit-ram];
Call['SetDrive], T«37C; *Desdlect drive so toblmand ‘s not éxecuted
Te 100C; *write header command .
call|SendCormand],T¢ T -+ (1000C); *set Oebug mode so controllér becomds Active
call|read20Muffs], T« StdteMuffs;
T « T xor (364C); *Normalise the bits read
Errors+T and (374C); *mask of just the bits that dré detérminateé
SkpIf[alu=0];
FifoErro:
Errok;  *Controller in wrong siate after Writsy cduimand
*Compire "1" bBit(s) with muffier KSTATE
FifoOut:
Noop , .
call[read20Muffs], Te FifaMuffs; *First sed thdt R/W dddress pdinters are Zerd

Errors+T ahd (377C);
SkpIf[alu=07];

FitoOutEQ: *The FifFo address couhters ate wrong
Errofr; *Compair should be zéro

Call[MakeRandom], T« KScr2; %Get a new random humber for next whité

TIOADiskbatd]; .
KScrae Outpute T; *Hrith néw nimber [ KFIFO = 8000 ]
call[readiMuff], T« TOBPLrrMuff; *Check thdt OQutput didn't cause 4 pdrity érror
Skpif[alu=07]; .

FifoOutEl:

Error; *Controller detected L0B parity error
*dize to the previous write

call[read20Muffs], Te FifoMuffs; *Check R/W addréss pointers again

TeT dnd (5777C); *CntDbne' is not determidaht

TeT xoF (5000C);

ErrbirstT xor (21C);

~ SkpIf[alu=07]; ‘ .
FifoOutE2: *The FiFo state 1s wrong KFIFO should be 7021

Errof; *The FiFo address couhters should be 21

#0utRegFull should beé 1 (2000 bit)

‘ KScrde 21C; *Initialize Read/write address pdihter
usxrs*Now stafrt. the mdin loop
Fifoloop: )
Count & 16C;
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wsdd¥Fipsy do 14 writes checking parity,fife address pointers, and wake-up
FitoWLdop:
Noop; : .
Call[MakeRandom], T« KSEr2; Gal a new random rumber for next wirité
TI0A[DiskDatali
KSer2e Qutput+ T; *Qlitput and save the new number
cali[readiMuff], Te TOBPEreMuff; *Check that Output didn't cabse a parity error
_ Skplf[alu=0];
FifoWriteL0: A
Error; *Controller detectgd I0B parity error
*due to the previods writs

KSer3 « (KScr3) + (20C); *iow upddte the R/W address register
KScr3 « (KScrd) and (377C); ‘ ‘
cal1[read20Muffs], Te Fifollutfs: *Now see tliat R/W address counters are corrett

TeT and (377C);
Errors &« T xof (KScr3);
_ SkpIffalu=0];
FifoWriteLl: *The FiFo addréss counters dre wWrong
Error; *Compair KFIO (bits &,,16) with X5er3

T « RSH{KS&r3,41; *Ngw compule the differehcé betwedn
frrors + T *yords in Fif'o = (Waddr-Raddr)&17b
T « (KScrd) ahd (17C);
T « (Errors) - T;
Errors « T and (17C);
Call[Read1Muff], T & VWriteTWudfl; . *Read staté of Write Task Vakeup
Pd « (Errors) - (16€); *S&e if the vailue should bé on or off
SkpUnless[alux0], Errdrs « T;  *save read value in Errors
Te (T) xor (1€): *pnormdlize valua :
SkpIffalu=0]; = =*and skip iFf is what it should bé
Branch[FifoErrCheck];
Branch[FifoWritecont];

FiToErrCheck: .
T« (Couht) xof (3C);

- SkpIf[alu=0];

FifoWritel2: *Write wakeup Errof

Error; *Vvalue read is in Efrdfs

FifoWritedont: .
Counte {Count) -~ 1;
LoopUntil[alu=0, Fifoliloop];
Noop;

Count « 18C;
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sxxsllow do 14 reads checkind data and fifo address pointers
FifoRLoop:
Moop; . , ‘
Ca11[M%keRandom].T+KScr; *pdate random number for readihg
KScre T;
TIOA[DiskData];
Te Input; ‘
Errorsé (KSck) xor T;
SkpIffalu=07;
FifoReadEO:
Erfor; *bad value from Fifo (KScr = good value)

T ¢ (kser3) and (17C); *update the Read portion of B/VW addr register
Pd « T xor (17C);

SkpUnless[alu=07], KSc¢r3 « (KScr3) + 1;

KScr3d ¢ (KScir3d) -~ (20C);

Noop;
call[ redad20Mutfs], Te FifoMuffs; *NoW see that R/W dddress counters are correct
TeT and (377C);
Erfors « T xor (KSerd)i
Skpiffalu=01;
FifoRsadE1: o
Erfor; *Compire "1 bit(s) with muffler viord KFIFOQ

pd+ (kser) xor (123C);

SkpUnless[alu=0]; *axit test if we gbt our origindl rdndom number
Branch[FifoDone];

Count+ (Count) - 1;

LoopUntil[alu=0,FifFoRLoop]; *Keep reading some words

Branch[Fifoloop]; *Go back and write some morée words
fifoDone:

Call[clear-disk]; *Clear out Debug Mode

Cali[clear-disk]; *Turn off Active

Branch[IsDiskSpinning];
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#**Set the controller up s0 that the midas STEP command ctan be used tb observe
¥*the state of thé cdontroller as a wbrd is loaded ihto the controller and prograsses
**to the output register

FifoStep:

Noop;

call[clear-disk]}

TIOA[DiskTag], T & T-T;

Outpute T,

call[init-rdm]; *Turn on RunEnable so Fifo can be loadad

= [ KSTATE = 354 ]

*F{fo is inhitialized and empty [ KFIFO = 2000 ]

T « 1€C;
Set-Pasive: *Midas must be i Pasiv mode for this test
TIOA[Diskbata], Breakpoint; *TIOA = 12
Noop;  *InPegister is loaded [ KFIFO = 2000 ]
S-out: Outpute T; Hirite data (see ALUA) [ KFIFO = 2000 ]
S-IR: Noop; *InRegister is loaded [ KFIFO = 2400 ]
S-FifFo: Noop;  *Fifo « InRegister [ KFIFQO = 2020 ]
Noop;  *FifoEmpty«0 (no muff) [ KFIFO = 2020 1
S-OR:  Noop;  *DutRegister & Fifo [ KFIFO = 3021 ]
S-In: KScreInput: *10B«DutRegister [ KFIFO = 3021 ]
§-Ck: B « KScr, Breakpoiht; *Read data {see ALUA) [ KFIFQ = 2021 ]
. T« T lcy 1, Branch[S-out]; *Chande data and ddé again

On sucessive passes through this loop, KFIFO is incremehted by 21 as the two 4 bit address colinters inc
#*rgment modulo 16. The date writteh and read is 1 left shifted 1 for each pass, and is on the "BMux*
**so you can see in in passive mode on the ALUA muffler.

The valid valvues for instruction "S-Ck" are: i ,

KFIFO= 3021 3042 3063 3104 3125 3146 3167 3210 3231 3252 3273 3314 3335 3356 3377 3000

2LUA= 0001 0002 0004 001D 0020 0040 0100 0200 0400 1000 2000 4000 10000 20000 40000 100000

FEEEE o w m m e m w ke e s B e = e e e e e

**Now check thing$ that fequire a disk to be up ahd spinning

IsDiskSpinning:
Callfcleab-disk]; #Clear dut previolis states
call[init-ram]; *ilurn on RunEnable
call[read20Muffs], Te StatusMuffs;
T « T and (16000C);
SkpIffalu=07];
Branch[Dohe]; *Done if the disk i5 not up and freddy
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** yrité the TAG reégister with incrementing datda, thru all vdlues

*#% pdad yalile via the muffiers and compare

*& gidrt, as DiskTASK then block and wait for Hardware Wakeup

*2The emilater has a timecut Toop which will gensrate a Wakeup to be detected as an error
** {His checks out cleéarTWs, block, and TAG waksups

Tag: ,
califclear-disk]; ,
CountS«5C; #read the 6 TVmuffs
call[ReadMuffs], T« IndexTWmuff; *address of 1ist niuffler to rdad
SkpXf[alu=0];  =skip if wakeups c¢leared
TagEl:
Error; *wadkelps not cleared
¢alifinit-ram]; *turn on RunEfabie ,
call[readiMuff], T« RunEnableMuff; *Now check to see of RunEnable is on
SkpIf[alu#0]; ~ =skip if RunEnable set
TagE1l: ‘ ,
Errori *RunEdable should be set at this point
Count+ (1C); fshift 1 bit ~ primarily tests wake-ups
Taglaoop:
Noop; | o .
PY « (Count) ahd (70000C); *S6e if the new number should énable Wake-Up
Brarch[NowkUp,alu=07;
Noop;  *Micrd placement
call[SendTdg], T« Count; droturns vid Wakeup
SkipIT[alu#0],Errors«T; *Test to see that return was not due to timé out
TagWkUpED:
Error; *Wds woken up by EMU timeout
Branch[TagCk];
NoWkUp : . ! ,
gallfSendTdg], T+ Count; #returns vid time-out
SkipIT[alu=0],Errors«T; *Test to see that return was not due to timé out
TagWkUpE1:
ErFoF;  *Wds wokeén up by Hardware
TagCk: ‘
T+ TAGmuTfs;  *Micro placement
¢ali[read20Muffs; *Now see if the data is correéct
Errarse T xor (Count);
~ Bkpiffalu=0];  =skip if ok
TagkZ:

Error; #*Wroté “Count" into TAG register

Counte (Count) 1sh 1; ‘
LoopUntil[dlu=0, Tagloop]; siest for done

11
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*#Tpry the basic Sector and Index wake-up logic
WakeUps :
callfclear-disk]; ,
call[init-ram]; *turn 6h RurnEnable
EMUcbunt«Al;

WakeIdx:
Noop; '
Call[DoClear], T« clearSTW;
Block; *block for waké-up -- timeout @ 17mhs

CountS«5C;

Call[ReadMuffs], T« IndexTWmuf?; *gee whdt woke up the task

Pd « T and (SectorTWBit);

LoopUntil[alu=0,Wakeldx], Errorset; *Loop untill not a Sector wake=up

Pd « T xor (IndexTWBit};
SkpIf[alu=07];

WakeIdxErr: o
Error; *No INDEX wake-ups???

EMUcbunt « A1;

WakeSec:
Noop;
Ca11EDoC1ear], Te clearITW; ‘
Block; =*block for waké-up -- timeout after 17ms
CountS«5C; . .
Call[ReadMutfs], T« IndexTWmuff; *ded whdt woke up the task
Pd « T and (IndexTWBit);
LoopUntil[alu=0,WakaSec], ErFrorsét; *Lodp udtill not an Index wake-up
Noop;

Pd « T xor (SectorTWBit);
SkpIf[alu=0];

WakeSecErr: ‘
Error; *No SECTOR wake-iups???

Page

i2
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#¢fow put all reasondblié valusy of SubSector counts and chéck for the right niumber of Sectors

SectorCounters: _
call[c¢lear-disk];
cat1[ihit-ram]i *turh on RurnEhable

Sectors117:
tall[SetSector], T « A0}
cali[boClear], T clearATWs;
call[SendCommand], TeRuadyAndIndex;
EMUcount « A1,Block; #hldck for wake-up =~ timeout aftér 17ms

Countle5C;
call[HeadMuffs], T¢ IndexTWriuff; *Seé what woke up thie task
Pd « 1 and (IndéxTwBit);
SkpIf[alu#0]; ErrorseT;
WakeSecErrll7:
Error; *Wake-Up was NOT an Index
sWaitRill[ndex command probably failed
Errors ¢ AO;
117Lo6p: .
Call[DoClear], T« clearATWs; .
EMUcouht « (1000C).Block; ¥block for wake~up -- timeout after 150us

CountS+5C;

Call[ReadMuffs], T¢ IndexTWruff; *Sgé what woke up the task
Pd « T and (IndexTwBit):

LoopUnti1[alu#f0,117Lbop], Errors « (Errors)+l;

Pd « (Errors} xor (117D);
SkipIffalu=0];

SectorErrll7: =yith a value of 0 in the Sub-Sectbi couhters,
Error; =*there should hiive been a count of 117d sectors.

Sectors30: ,
€atli[SetSector]; T « AltoCount;
Call[boClear], T+ clearATWs;
€al1[SendCommand], T+RaadyAndIndex;
EMUcount « Al,Bibck; *plock for wake-up =~ timeout aftér 17nis

Count8e5C; ,
Call[ReadMuffs], T« IndexTWnuff; *Ses whati woke up thie task
Pd « T and (IndexTWBit);
. Skipiffatu#0], Errors«T;
Wake [AXEFr30:
Error; *Wake-Up was NOT an Index
‘ *WaitRil1Index command probably failed
Errors ¢ AQ;

30Loop: .
Call[DoClear], Te clearATls;
EMUcouht « (4000C),BTlock; *block for wake~up ~-- timeout after 600us
countg«s5C; .
Call[feadMuf{s]; T+ IndextWmuff; *See what woke up thie task

Pd « T and (IndexTWBit); ,
LoopUdti1[alu#0,80Loop], Errots & (Errotrs)+l;

Pd « (Eirrorsy xor (30D);
Skipiffaiu=0]; o

SectorErr30: *With a value of 3 in the Sub-Sector couhters,
Error; *there should hdve been a count of 30d sectors.

Sectors9: ‘
€ali[SetSector]: T « TriCount;
Call[DoCYear], T+ clearhTwWs;
Call1[SendCommand], T«ReadyAndIndex;
EMUcount +« Al,Block; #hlock For wake-up =- timeout after 17ms

CountSe5C;
Call[ReadMuffs]. T« IndexTWmuff; *See what woke up the task
Pd « 1 and (IndexTUBit);
SkipIffatu#0], Lrrorsvi;
WakealdxErrt:
Erprer; *Wake-Up was MOT an Index
*WaitRillIndex ccmmand probably failed

13
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9Llobp:

Errors « AO;

Call[DoClear], T« clearATWs; ' . : ,
EMUcount « 20000C,Block; *hlock for waké-up -~ timbolit after 2000us

CountS«5C; |

Call[ReadMuffs], T+ IndexTWmuft; *See what woke up thHe tdsk
Pd « T and (IndetTWBit);

LoopUntil[alu#0,9L00p], Errors ¢ (Errors)+1j

Noop;

Pd « (Errors) xor (9D);
Skipif[alu=0];

SectorErrg: *With a value of 0 ih the Sub~Sector counters,

Error; *thére should have bean a coluni of 9d sectors.

EEEBEABEELK 0 o w0 m e e e e o o= o o e e e A e .

callfclear-disk];
branch[Done]; ~*Done with diagnostics

14
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RPEREREHHE o o e L e e 2 ke o w e e e w o= - o a e
subroutine; bbb
WHBROERAIEF o o e 2 e = = e e o e e e = A m oe -

readIMut{: *muTTler number i5 in T
TIOA[DiskMuFT], Globalj
Outpute T;
noop
Te Inplt;

pd+ T, Return; *returns with alu test h

EFEFNERIRE e o e = o e = w m = e e = ke e e

read20Muf fs: *muffler humber 1§ in T .
CountSe 20C, Global; 5S¢t count to 20
Branch[ioo] KScrSe A0} *t1aar out start

EFEXOEFYRE . o o W e = = e w w B o e o= e . - -

ReadMuffs: *T plus court in Count$
KSerSe AQ0,Global;

foo: TIOA[DiskMuff],KScrdeT

ToopRUMS :
Outpute KSerd, KScrde (KSchd4) + 1j
CountS« (CountS) -~ 1
branch[.+3, alu<o], KScrSe (KScrS) ey 1;
Te inplt;
KSchh (KSCPS) OR T, branth[loopRdMf];

KSerSe Te (KScrS) réy 1, réturn;

EFFENFRIEF o oy e 2 o e o e w wm e e om e = e e e

DoCléar: *Bits to be cleardd are in T
*Noop,6lobal;
T]OALD1skMuff] Globhdl;
Outpute T; Noop; Noop;
return;

=Noops required

ERERER RSB . e o m w o - o m m m e e o e M e o

£3% patyrns whén d seek/tagIW is actually seen - or when the EMU task tiiles out

«#30n actual hardare wakeup will cause the subfo
##3¥An EMU timedut will return 0

24-JUn-82 12:40107

anging

ihg value

-

*clear out stdrting value

*yalues are returded in KScrS and T

for wake-ups to clear

utine to return -1

#Check that Output didn't cduse a parity &rrop

*Controller detected IOB parity error

up =~-3us maximum

»See what woke up the task

*Loop back and wait for another Wakeup

*Loop back and wait For another wdkeup

*.6op back and wait for ardother wakeup

SendTag: *TAG value is in T
KSerLe Link;
top level; Mhddd
TIOA[DiskTaqg];
Outputs T;
call[read1Muff], Te LOBPErrMuff;

. SkpIf[dlu=07]:

OutPetr: )
LinkeKScrL,branch[.], breakpoint;

*due to the previous write

Noop;

Sndlagl:
Cali[DoCldar], T« clearAlLibutTagTv;
EMUcouiit « 40C,Block; *hlock for wake-
CouniSe5C; *bldck for wake-up
Call[ReadMutfs], T« TndexTWmuff;
SkpUntess[alu=0], KScrSeT;
Branch[Tag Mseen];
pd +« T and (4C);
LoopWhile[alu=0, SndTagLJ:;
Noop;

TagTWseen:

5% xSk skt N
Sethrive:

Call[DoCléar],

subrouting;
linké kScrL;
EMUcount « A0,
T +« KScrS, Retu

HE e e e m e =

T !Orl\l [h‘,kf'il] ' G
Qutput. « T;
T « T OR (DrvSe
Outpuls T;

T« clearAlLl;

EX T2

=stop the Emulator task from counting
rn;

Tobal;

*Fltvt set the value in the 12 bit register
Tect18G); *drive select plus DriveTag bit
*Now turn on the strobe

Page
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T « T and (7777C); *drive sélect bnly

Outpute T, Retlrn; *Finally turn off the strobs
HEREBEHERE 2 2 2 c e om e S o A A e o2 A om o e oa w e
SstSector: _ '

KScrl « Link,Global;

top levelj EEHDH

Ca11[a91DF1VG].

T « T or (SeciorCitindble)j
call[Setbrive];

subroutine; b

Linke KSerl;

Retlrn;
EEE Y Lol h N X 1 T S U A S ) e h e e a o
SendCommand: ’cbmmaﬂd is id f

TIOA[DiskControl},Glabal;
Cutpute T, retlrn;

PRRMAEEHEER 2 b 2 o e b A ok W o e e o e e W A
clear-disk: ,
RBase“RBaseterors] Globdl; ¥Not needed
ScrL « Lihk;
lop Léevel; #Rek
Te EMUTGGS tset the EMU PC to its loop
Linke T;
LdTPCé EMU;
EMUCounteAD; *Clear EMU counter ‘
TeDiskControl; *Set TIOA with Bmux to a disk TIOA
TIO0AeT;
TeNoRunEnable; *Turn off RunEnable
subroutine; £Fxhw

Linke KSecrl;
Outpute T, Return;

PARBLREBETE - L O L L o L N e M e e e o e o a o=
ihit~ram: *ihit format Ram in Diabla formét
TIOA[DiskRam];
T+ 1C; *header count - 1
Output« T
Te 7C; *1abel count - 1
Outputﬁ T,

Te 377C; tdata couht - 1

Cutpute T, Te T - T

Cutpute T; *tinusdd Block = 0

T« 104C; #1ook for D1Trident sync pattern/read command
Cutpute T

T« 204C; *rite comhand

OQutpute T;

T« 4C; *ihit command

Outpute T, Te T -~ Ty

Cutpute T~ *raset command i$ O

T+« 33C; *write delay first block

Cutpute T

T« 6C; *urite delay successive blocks

Cutpute T; ,

T« 11C; *rbad delay t'irst block

Cutpute Tj 4

Te 2C:  *read delay siiccessive blocks

Cutpute T; . (
Outpute T, Te T - 1 *thead select delay is also 2

Cutpute T, Te T - 13 *no. of ECC words - 1 = 1

Cutpute T; *the constant 1 - 1 =0

Cutpute T; *must, write last word to turn on RubEnable
TIOA[DiskControl]; *ho wakeups 'til Ready&lndex

T« ReadyAndIndex;

Cutpute T

TIOA[DiskMUff];

Te clearAlLl; s¢learErrors + clearTWs and returns
Cutpute T, Retlrn;

PFREBEEHPFRITE e e e e m m e e e e er e o e tw e e o em e
**And now my own Tavorite random number génerator
*Fypu give it some aumber, and it returns 8 new number
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MakeRandom: *01d valug is in T
Pd + T,G1obal;
Brahch[.+3,alu<0], T « T LSH 1; #*Skip to retlin
T « T xor {(77000C); .
T« T xor {213C); *XOR by vdlué 77213
Return; *ahd Return

§et-CKDhrivg:
KSerL & Link,Glabatl;
top level; b
Call[SetDrive] T«Count; )
Call[readiMuff], TeliskSelectMuff; *myfflar niimbér i¢ in T
KScrS«T 1sh 1; ®Read the two DiiveSélect muffiérs
Call[readiMuff], T«DiskSelectMuff+1; *myffler nuibeér i¢ in T
subprotitine;
Linke KScrlj sxuoe

T+ (KSchS) or T, Return;
top Tevel; sdndis

Page
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* Disk-Defs.mc - last modified December 10, 1978 6:17 PM
#* stored in [ivy]<Dlsource>Emu.dm

TITLE[TriconD-Defs.mc - January 9, 1979 3:50 PM];
#* m[hoop, ilc[(branch[.+13)]1]; *Defined in Preamble.mc
m{skipif, BRGO[tsd] BAT[.+2,#1,#2]7;

TASKN[DSK, 14];
#=% TIOA values for disk

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

RERHE o o e o = o = =

*** Rm register names

RmRegion[diskrms];
rv{Errors, 0];
rv[KScr, 0];
rv[KScr2, 07;
rv[KScr3, 0]:
rv[KScr4, 0];
rv[Count, 073}
rv[CountS, 0];
rv[KScrS, 07;
rv[KScrL, 0];
rv[EMUcount, 07;
rv[Dmux100, 0];
rv[Dmux101, 0];
rv[Dmux102, 0];
rv[Dmux103, 0];

_rv[Dmux104, 0];

HEEER o e - e - = . o= = =
#x* Muyffler constants

mc[StatusMuffs, 20];

mc[ NotReadyBit, StatusMuffs, §];
mc[writeErrorMuff, StatusMuffs, 167;
mc[ readErrorMuff, StatusMuffs, 17];

mc[StateMuffs, 07;

mc[ IndexTWmuff, StateMuffs, 13;

mc[SectorTWmuff, StateMuffs, 2];

mc[SeekTWnuff, StateMuffs, 37]; *s5eek or tag TW
mcl TagTWmuff, StateMuffs, 313 *seek or tag TW
mc[ReadTWmuff, StateMuffs, 47;
mcWriteTWmuff, StateMuffs, 5];
mc|RunEnableMuff, StateMuffs, 10]
mc[DiskSelectMuff, StateMuffs, 16
mc[DiskSelectMuff+1, DiskSelectMu
mc[I0BPErrMuff, StateMuffs, 347;

1:
fr, 1];

mc[IndexTWBit, 207%;
mc[SectorTWBit, 10];
mc|OtherTWBit, 47];
mc[ReadTWBit, 2];
mc[WriteTWBit, 1];
mc[ 117D, 166];

mc[ 30D, 36];

mc[9D, 11];

mc| RamMuffs, 407;

mcf TagMuffs, 607;

mc[ FifoMuffs, 100];
mcf FWAddriuffs, 110];
mc[ FRAddrMuffs, 1147;

HEEEE o f i e e - e e = e
#%* Pigk Command constants
mc[ciearErrors, 4007; *= = muffaddr.07
mcfctear0TWs, 1000]; #= = quffAddr.0% - clearOtherTUs

mc[ctearSTW, 20007; * = muffAdde.05 - clearSectorlVW
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MC[Altofount,

me[clearITW, 40007;
me[clearATWs, 7000];

mc[ clearALL, 7400];
me[clearALLbutTagTw, 6400];
me[ forceCompError, 10000]7;
mc[clearSetCompError, 20000];

me[MoRunEnable, 20007;
mc[DebugMode, 1000];
mc[ReadyAndIndex, 400];

mc[DrvSelectTAG, 1000007;
mc[Cyl1SelectTAG, 40000];
mc[HeadSelectTAG, 20000];
mc[ControlTag, 100007;
mc[SectorCntEnable, 407;

mc[ATSyncPat, 11;
me[D1SyncPat, 2017;
mc[ATSyncRead, 40007;
mc[D1SyncRead, 0];
mc[NormalRead, 104];

24-Jun-82 12:40:07

*®

N non

*

* disk syhc
* Alto sync pattern

muffAddr.04 - clearIndexTW

muffAddr.04, .05, .06
muffAddr.04, .05, .06, .07
* = puffAddr.04, .05,

.06,
* .
*

muffAddr.03
muffAddr.02

[ I )

Page

.07

= Control.05
* = Control.06
= Control.07
* = TAG.00
* = TAG.01
= TAG. 02
£ TAG.03
* = TAG.04
disk syn¢ pattern to write in Alto mode

to be read

* D1 sync pattern to be read

* control RAM entry for read command

- e e m = e o e e e o m e e e e e de = o m

* alto sub-sector couht = 1

1shift[3,6]71;

* driveSelectTAG + (Tri sub- sector count - 1)

mc[TriCount, 100000,

Ishift[14,6]];

pattern to write in D1 mode



