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Module: Spri.B1

This module coniains those spuriﬁg routines that must
be located in banki.

PROCEDURE Init SprTbi

PROCEDURE Load _SprTbi

PROCEDURE Spr-ChicSum

FUNCTION Chik_SprChic

FUNCTION Spr¢ SpareTablelndex : BYTE { 1r8 } > : 3 BYTES { IrC:E }
PROCEDURE UpDate_SprTbi

FUNCTION Chik_Passlord : BDOLERM

PROCEDURE Load_Passlord( Destination : PTR { IIrE } 2

PROCEDURE SpareCount? 2 BITS { ir0/Bits 1:0 } 2
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£ Procedurs: iniil-SprTbi
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BANK 1 PROCEDURE

L

R R Y

This procedure initializes the spare iable. |t ossumes
that there is NO spare table on disk.

inputs:
FormatGOffset : BYTE { lrd }
Formatinierbeave : BYTE { ir5 }

L N

Dutputis: { none }
Aigorithm:

BEGIN
SparePwl = $FO7S3CIE
SpareTmSimp = 0
FOR i := 0 70 Length{ SegPirfirray > - 1 00
SegPtrfrrayi i I.Hil Trus
SegPtrfirrayl i 1.Pr = 0
Sparelount = 0
BadCount := 0
FOR i := 0 T0 Length¢ SporeBitMap > - 1 D0
SpareBitHapl ¢ 1 := 0
FOR § ;=070 100
¥ AddSpare{ SprTh!_Type, Spare, GetNewSpared Spr{ i 3 2, Sprd 1 3 ]
> SparePw2 := $FO7S3CIE
¥ Uphate _SprTbl
;¥ END
>
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Init SprTbl:
td ir2, % HIBYTE. Sparefirroy
Ld 1r3,# LOWBYTE. Sparefrray
Call ZeraBlock
Ld IrE,® HIBYTE. SparePwi
La P, ® LOUBYTE. SparePwl
Call Load_Posslord ; load SparePul
Ld 'r2,® HIBYTE. FmiDffset
Ld I3, % LOMBYTE. FmtOffset
Lde 2lir2, Ird4 ;store offset value
tncw Hp2
Lde Elir2 Ir3 ;store interleave valus
Incw Hir2
id ir,®Ni
id i, ¥ Sprount - SegPirfrray 2
[ S5_Tol LpZ2: Lda 2iirZ, tr0
{ncw 2
Dinz e, 15 bl ip2
Ld ip0, 8400
id Ird, # HIBYTE. { SpareCheck - SprCouni )
Ld ird, % L OWBYTE. { SpareCheck - Sprfount 3
|5 Tbl_Lpd: Lde Blirz, ir0
tncw Hp2
Decw Hirg
Jr Mz, _5_Tbi_Lpd
Ld Data_Type, #SprThi_Type
Ld ir5, %2 create two tables
Cir irg
Creqte_Thi: Call Spr :
Ld Ip2,# HIBYTE. GetHewSpara
s 1r3,# LOUBYTE. GetNewSpare
Caiti Bank_Call
Push r8 ;sove counter
Ld IrF, Ir0
Ld r8, ¥5prThl _Type
Or Ird, #Spare
Ld Ir2,% HIBYTE. AddSpare
Ld 13,8 LOUBYTE. AddSpars
tall Bark_Cail
Pop irg
Inc ir8 ;go to next table
Dinz Ir5, Create_Thi
td ir2,# HIBYTE. Moap_Tablie
Ld Ir3,® LONBYTE. Nop_Tabie
Ld trl,8#MbrSctrs
Ld lrd, #0
| Hap_Lp: Lde 2iip2, irD
Incw Hip2
Add Ird, #Map_DfIL
Cp tr0, #Hbr-Sctrs
Jr L, i HMap ip2

Sub r0, #lbrSctirs
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ri, i Map_Lp

Ld IrE,® HIBYTE. SporePw?2
Ld Irf,*® LOWBYTE. SparePuw2
Call Load Passhord

Calt Uphate SprThi

Jp Bank_Ret
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Procadure: Load SprTbi

BAMK 1 PROCEDURE

This procedure loads the spare table from disk. The table is
fourd by a linear search of ail the spare blocks until a block
iz found where= both the Spare Tabie identifier fieid is present
and the interral passwords and check byte are valid.

inputs: §{ none }

1

Outputs: { none }

Algorithm:
BEGIN

Seek_Type ;= HAccess Offset
InterLeaueFactor = Find_interieave

Found := Faise

Count =0

i = MumberlfSpar=Blocks

WHILE ¢ & = 0 >AND ( Count < 2 > OO0
Seek{ Cnurtlogicald MuiRO_m{ i > >
4 =40
Sector = 0
HHILE MOTC Found > AMD ¢ j < NorScirs 3 DO
{F ReadCommon
THEN

IF ¢ BlockiD = SpribliD > AND
{ Passlord!l = Passlord? = Passliord > 8HD
¢ CheckByte iz wvalid >
THEHN
Found = Trus
Count := Count + 1
iF ¢ Count : i3
THEN
IF ¢ SpareTabie BunBumber < ReadBuffer PunBumber 3
THEN MoueBlock{ SpareTable, ReadBuffer 2
ELSE MoveBlock{ SpareTabie, ReadBuffer »

ELSE

iF { RdErrLnt < 10
THEH
HMoveBliock{ ReadBuffer, Buffer2
IF £ Block!iD = SprTbilD > AND
{ PassHord! = PassHordz = Passlord » RND
{ CheckByte is valid >
THEN
Found = True



e Cournit .= Count + 1
ok IF { Count » i3
i THEN
s IF € SpareTable Funbumber < PeadBuf fer . RunNumber
e THEN MoveBlock{ SpareTable, ReadBuffer 3
;7 ELSE touveBlock{ SpareTabie, ReadBuffer >
;¥ i =3+ 1 ‘
b Sector := ( Sector + InterleaueFactor > MOD HbrScirs
;¥ =11
;2 IF HOT! Found >
i® THEN Abort
;2 ELSE
;¥ UpDate SprTbl
;¥ Park
5 51 fTst_Result.HoSpareTable := False
E}p>>>}}>>>>}>>>>}>>;>>>>}>}>>}}>>>}
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Load_SprThi :
Ld Ir3,%70 ;i = Humber{fSpareBlocks
Cir ird ;5prThi_Found = False
Ld DataType, #isar_Tupe
L Spribli_ip: Call Ext_Push
id ird, irD
Ld tr2,# HIBYTE. MuiRl_m
id 3, LOMBYTE. MulRO_m
Call Bank_Call
Ld ip2,% HIBYTE. Get Lyl _H. S
Ld Ir3,% LOWBYTE. Get Lyl _H. S
Call Bank_Call
id Seelk_Type, #ficcess
Call New_Seek
Cali Ext_Pop
id i, #brSctrs ;check the entire itrack
Cir Sector ;starting with sector O
L _Rd.lp: Push ird
Push IrS
Push Irf
Ld Ir2, ® HIBYTE. RdBlk Yactor
Ld 3, ® LOMBYTE. RdBiIk Uector
Call Bank_Call
Pop trf
Pop Ir3
FPop Irg
Jr Nz, Chk_SprTbt
td I, RdErrLnt
find tr0, *$0F ;mask unwanted status
Cp Ipd, #10 ;check for gny successful reads
e Ge,L_SprTbi_More
Call BufZ To RBuf ;get good data back into ReadBuffer
Jr Chic_SprTbi



L_3prTh Hore:

Chi_SprTbi :

L Spr_Hove:

L Spr_lrc:

L _Spr_End:

inc
Djnz
Dinz

Or
Jr

Call
Ld

Call
Jr

Ld
Ld
Call

Jr

Ld

Lde
frow
Lda

Srp
Ld
Ld

Cali

Srp
Cail
Jr

ar
Jr

Srp
Ld
Ld

Caltl
Ld
Ld

Call
Sub
Sbo
Shbe
She
Srp

Dec
Ld
cali
inc
cp
Jr

Catl

Sector
irg,L.Rd Lp
ir3,L _SprTbi_lp

Ird_ Ir4d ;check if any spare table found
Mz,L Spr_End

Rbort

ScrReqZ, # HIBYTE. ¢ RBuffer1+Block|D >
ScrReg3, ¥ LOWBYTE. ¢ RBuffer-i+BlockiD )
Chic_Passiord

Z2,L_5prThl_Hore

ScrReg2, # HIBYTE. RBufferi
ScrReq3, # LOWBYTE. RBufferl
Chik_PassHord

2.L SprTbl HMore

IrZ,# HIBYTE. ( RBuffer 4+SparsCheck-Sparefrray 2
Ir3,% LOWBYTE. ( RBufferi+SpareCheck-Sparefrray
ir, 811r2 ;check possible checkk byte

Pipd

i, @B1ip2

#rl_Sor
irl, % HIBYTE. RBufferi
trD # | OMBYTE. RBuffert
Sprihk2

#rk_Sys
Chikk_Spr2
Z,L SprThl _Hore

ir4, Ird ;check for a SpareTable already found
2, L Spr_Moue

Blrk_Scr

Irg,#* HIBYTE. SpareTmStmp

ir?, ® LOUBYTE. Spar=eTmStimp

Ir4, #5crRegl

Ld_TmSimp

trb,® HIBYTE. { RBufferi+SpareTmSimp-Sparefrray
1?7, % LOMBYTE. ¢ RBufferl4SpareTmStmp-Sparefirray 2
lr4, #5crRegC

Ld_TmStmp

3, IrF

ir2, irk

i, irD

e, I

#rk Sus

Ge,L Spr_linc

ird ;account for oid, bogus spare taoble

Ir2, % HIBYTE. BBuf_To_Spr
193, # LONBYTE. RBuf_To_Spr
Bank_Call

irg ;note the arrival of a SpareTable
Ird %2 .see if that's all there is
Mz, L _SprTbl Hore :

UpDate Spribi



find 31 1Tst_Resul t , #$FF-No_SprTbl

Ld IrZ,# HIBYTE. Park_Heads
Ld Ir3,% LOMBYTE. Park_Heads
Call Bank_Cal |
Jp Bank_Fet
Ld_TmStmp: Ld Ir53,%4 ;load 4 bytes
Ld_Tm ip: Ldei @ir4,@lirH
Dinz  Ir3,Ld_Tm Lp
Rat
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iF Procedure: SprChikSum
M This procedure calculates g 16-bit checksum over the contents
i ¥ of the spare iabis, and stores the sum within the spora labisa.
E} inputs: { none }
4
;¥ Dutputs: { none }
07 Side Effect: ScrReql, ScrPReqg2 hold the calculated check byte on return
E} Algorithm:
;v BEGIN
i Sum = 0
. F SumPtr = Sparefrray
i FOR i := 1 70 Length{ Sporefirray > 00
iy Sum = Sum + Sparefrragl i - 1 1
e Sparefrray . CheckSum = Sum
5 EHD
E>}>>}§}})}}}}}}>}>}}>}}>}}}>}>}}
.LETOFF
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SprChkSum:
Ltd Irl,#® HIBYTE. Sparefrroy
Ld ), ® LOWBEYTE . Sparefrray
Sprihkz: Ld irE,#® HIBYTE. { SpareCheck - Sparsfirray >
Ld IrF ,# LOWBYTE. ¢ SparseCheck - Sparefirray 2
Cir irdy
Cir ir2
Sprlhik Lp: Lde 'r,BHirC
Add r2, v
Ade i, %0

incw el



Decw HrE

Jr Nz, SprChk_Lp

Lde 2iirC, el ;store hibyte of chacksum
Jricw HrC

Lde 2irC,ir2 ;store low byte of checksum
Jp Bank_Ret
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i> Function: Chk_Sprihk

E} This function is responsible for verifying that the checksum
g residing in the spare table is correct.

12

E> Inputs: { none }

;> Outputs:

;¥ Chk_Sprihk : BODLEAH { zero fiag }
;} Algorithm:

BEGIN

¥ TempSum := Spoarefable.CheckSum

32 SpareTable.CheckSum := SprihlkSum

0¥ IF { TempSum = SpareTable.CheckSum

e THEN Chk_Sprihk = True

i ELSE Chk_SprChk = False

3 END

.LSTOFF
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Chic_Sprhic:
Ld Ir2, % HIBYTE. SpareCheck
id ir3 # LOWBYTE. SpareCheck
Lde e, @ r2
incw Hp2
Lde iri,@811r2
Srp #lirk _Scr
Cail SprLhicSum
Srp #rk _Sys
Chk _5pr2: Yor ir3,ScrRegl side effect: SorPeg2:2 hold new chechkyte
Ko ir1,5crReg2
or rg, ird
Cir IrQ
o Hz, Chis_Spr_End
Ld 1r0, %1

Chk Spr_End: O ', Irf setl zero flag
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Function: Spr

This function returns the logical block number associated
with the parometer passed in. Becaouse thers are only two spare
blocks containing the spare table, this function accepts

only 0DD or EUEN input params.

inputs:
SpareTablelndex : BYTE { Ir2 }
Outputs:
Spr : 3 BYTES { IrC:E }
Aligorithm:
BEGIH
IF SpareTablelndex is EUEN
THEH Spr = SprBik
ELSE Spr := SprBiki
EHD
;>>}>}>}>>}}§>>}>>>}>}>>}}>>}>>§>}
.LETOFF
FIN
.Bo internal
.LSTON
.Page
Fin

0

pr

Spr 0dd:

Spr_End:

~~~~~~~
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fird irg, #8011 ;IF SpareTablelndex iz EVEN

o Mz, Spr_Ddd
bd I, #HiSpr0
id tel, 8MidSpr0
Ld - rE, ®LaSpr0
Jr Spr_End
Ld Irl, #HiSpr 1
Ld irD, #MidSpr1
L IrE,#loSpr
Jp Bank._Ret
.LSTOFF
0o External
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Procedure: UpDate_Spribi

This procedure is responsible for updating the spare table
to both of its locations on disk after a change has been made
to the table.



Inputs: { none }
Outputs: { none }
Rigorithm:

BEGIN
SpareTmStamp = SpareTmStamp + 1
SpréhkSum
ZeroBlock
WBuffer1 . Block!D = Passlord
FOR i :=0TO 1 DO
MoveBlock( WriteBuffer, SpareTable )
TempCyl, TempHead, TempSector = Get_Cyl_H_5¢
SrchSpTabi{ SporeTable, Sprd i > 3 3
iF table not found in SpareTable THEN Abort
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: Seek{ TempCyl!, TempHead, TempSector ?
> IF NOTY Writelerifyl Conservative ) )
E THEM
¥ {F Recovery AND { Writelerify.ErrorCode = Ex_PReadEry 3
£ THEN EXIT UpDate_SprTbi
¥ ELSE
¥ ZaroBlock
: Wr-iteBlock
i3 MoveBiock( Buffer?, SporeTabie 2
5 SpareBlocky True, SpareTable, Write Op, Sprd i 3 3
1 EHDO
;}
SFIRERIIRIIIIIEIRRRIRIIRSIRIIIREFILY
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UpDate_SprThi:
id irZ, % HIBYTE. SpareTmStomp
Ld ir3, # LOWBYTE. SpareTmStamp
Ld IrQ, #lirk _Sus+§C
Ld iri,%4 ;get 4 bytes
UpDate_1: - Ldei 2irg, BHr2
Oinz Ir-1, UpDate_1
Rdd IrF,#1 ; increment the count
Adc irE, ®#0
Adc irD,#0
fidc Irl, 80
Ld rd, #lirk_Sys+§C
Ld ri,%4 ;move 4 bytes
Ld 1r2,# HIBYTE. Spars=TmStiamp
Ld Ir3, % LOWBYTE. SpareTmStamp
tpDate 2: Ldei 2iir2, 8irD
Dinz Iri,UpDate 2
Call SprChiSum
Ld Ird4 #2 -ugrite the toble to the disk twice
Cir 'r3 ;spare table index

SprB_ip: Cail Spr_Io_NrBﬁf



Ld IrE,®* HIBYTE. { WBufferi + BlockiD >

Ld IrF, % LOWBYTE. ( WBufferi + BlockiD 3}
Cali Load_Passhord
Ld 1r8, 1r5
Call Spr
Ld Data_Type, #Spr_Tbi_Type
Ld tr2,% HIBYTE. Cnurilogical
Ld {r3,# L OUBYTE. Crurtlogical
tall Banlk_Cal !
Jr Nz, SprB_Sesk
Calli Abort
SprB_Seslk : Ld Seek_Type, #Access_Offset
Call Hew_Sesk

id BikStat,#S _Block ;say that we've got @ spare block
Ld Data_Type, #SprThl_Type ;ditto

Ld RdErrfnt,#10 ;prime the counter for write error
id ir2, % HIBYTE. Hrier_Common
Ld 'r3, % LOUBYTE. Wrler_Common
Catl Bank_Lall
J Nz, Spr_Hext
Tm Exept_Stat, #Recouvery ; IF Recovery THEN ...
Jr Mz, RBowraSorTbl
Cali fAbort
Rour _Spribl: Ld ir{,RdErrint ;check for noisy read
fAnd Iri, #50F
Cp iri, #SprThresh
Jr Le,Spr_Hext
id tr2, % HIBYTE. WBufferi
Ld tr3,® LOWBYTE. WBufiferi
Call ZercBlock
Ld Ir2, % HIBYTE. Hr_Common
id Ir3, # LOWBYTE. Hr_Common
Cali Bank_Cail
td Irg, Ir5
Cail  Spr
Ld tr2,% HIBYTE. SprEnter
Ld Ir3, % LOUBYTE. SprEnter
Cail Bank_Call
Jr Z,Bovr _SprTbi
Sprr_Mext: inc Ir3 ;do next tabie
Ojn= ird SprB_ip
Jp Bank_Fiet
LETOFF
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bR This function is responsible for checking if the 22 bits
0¥ pointed to by the input parameter match with the controller's
s 32 bit password.
<3
;¥ {nputs:
;? PasslordPir : PTR { ScrReg2:3 }
S
5 Duiputs:
;¥ Chk_Passlord : BOOLEAN { zero flag }
;? Aigoritm:
-3
BEGIN
;% IF ¢ {PasshlordPtr) = Passlord »
i THEH Chik_PassHord = True
p ELSE Chk_Passlord := Falsa
b END
;}
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Chk_PassHord:
Srp #irk_Scr
id trd #4 ;check 4 bytes
Ld irE,# HIBYTE. PassHord
Ld IrF,# LOWBYTE . Passiord
Chk_P_Lp: ide irfi, 8 irE ;get o byte of the password
frcw irg
Lde Ir1,811r2 ;get a byte of test siring
lncw  H1rZ2
Cp irg, irt
Cir Ird assume failure
Jr Nz, Chik. P_End
Djnz Jrd Chik _P_lp
Ld 0, 1
Chie P_End: Or- v, Ir0 ;set flags
Srp #irk Sys
Jp Bank_Ret
.LETOFF
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b Procedure: Load Passhord
s 3
i ¥ This procedwre loads the 32-bit password into the memory
e location pointed to by the inpuil porameter.
i ‘
iF Inpuis: :
i Destination : FTR { {IrE }
: 3
3 Ouiputs: { hone }
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Load_PassHord:
id Ir2,% HIBYTE. PassHord
Ld 13, % LOWBYTE. Passhlord
Ld ir1,#d .move 4 bytes
Lpw 1p: Lde b, 8! 1p2
Ld= 2iirE, Ir0
frcw Hir2
{nhew tipE
Binz iri,lpwlp
Jp Bark _Ret
LESTOFF
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i3 Frocedure: SpareCount
4
;¥ This procedure is responsibile for incrementing/decrementing
i the Spare/Bad Block count. If the toial count axceeds
;¥ MaxSpares-3 then a status bit i=s set for this commord only.
;¥ inputs:
i Command : 2 BITS { !'rO/Bits 1:0 }
¥
;7 Outputs: { none }
;7 Rigorithm:
i¥ BEGIN
P CASE Command OF
; 0 : increment the spare count
i 1 . ircrement the bad block count
i 2 : Decrement the bad block count
5 OTHERHISE Abort
T
b IF ¢ SpareCount+BadBlockCount = MoxSpares-5 2
13 THEN
32 Excpt_Status . SprTbl_lorn = True
52 SetStatus{ SprBik MHarn
i EMD i
5?
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Sparelount:



Sprint_1:

5_C Badinc:
S_C_BadEnd:

5L Spare:
Sprint_End:
SprCnt_Ret:

Chk_Sprint:

Chik_Spr_Ret:

L.d
find
Jr

Ld
cali

td
Ld
Lde
inc

Cp
Jr

Inc
Lde

Jr

i, tr0 ;get command .
Ir1,#$FC ;check for illegal command
Z2,5print_1

Irg, ir0
Abort

1r2,# HIBYTE. Spriount
ir3,® LOWBYTE. SprCount

Ir1,@11r2 ;assume spare count increment
rillr2 ;get bad block count

Iy, #01 ;check for Inc_BadBlock
2,5 L Badinc

iIrt
2iip2, ir1 ;store nem count
Sprint_End

Ir1 ;store new count

Call
Jp

td
Ld
Lda
Ihew
Lde

Or
Calt

:_ip

Chik_Sprint
Banlk_Ret

fp2,® HIBYTE. Spriount

r3, # LOMBYTE. Sprlount

v, 21Ir2  get spare count

Hip2

iri,2iir2 ;get bad co Lt,Chic_Spr_Ret

Excpt_Stat, #5prThi_Harn
55 Spriarn



