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;2 Module: Sparel { a continuation of Spare }
;2 FUNCTIOH SrchSpTabl< LogicalBlock : 3 BYTES { IrC:E }
;e BlockType : 3 BITS { ir8/bits 3:1 } 7 :
0 PhysicalBlock : 3 BYTES { IrC:E }
i Status : BYTE { ir0 }
M ElementPtr : BYTE { !r1t }
;® FUNCTION GetMewSpare!{ BlockMumber : 3 BYTES { WwC:E } > : BYTE { Ir0 }
; PROCEDURE AddSpare( BlockType : 2 BITS { ir8/bits 3:1}
;¥ SparaType : BIT { 'r&/bit 4 }
;3 Location : BYTE { IrF }
0¥ LtogicaiBiock : 3 BYTES { IrC:E }
3 3
;2 PROCEDURE DeleteSpare{ Location : BYTE { l¢F }
i LogicaiBlock : 3 BYTES { 'rLCiE }
¥ b]
o3
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3 Function: SrchSpTabl { Search Spare Table }
;}
b Thiz function is responsible for checking toc see if the
b biock number that is passed into it is currently in the
N spare table. i the block is found to be in the spare table
i ? then the physical block number of the spare block is passed
M boack to the caller, as well as the PTR to the location of
;? spared block’'s element within the spare table. in ony case,
;¥ a byte of stgtus is always passed back to the caller describing
M ithe state of the {ogical block within the spare iable. :
.2 Inputs:
i LogicalBlockNumber: 3 BYTES { !rC, irD, IrE }
i ElementType : BYTE { I!rF }
27
;7 Outputs:
5 SrchSpTab! : BOOLEAN { zero flag set if not found in table }
iy PhysicalBlockNumber: 3 BYTES { irC, irD, IrE }
;¥ Status : 1 BYTE { ir0 }
o3 ElementPtr ;1 BYTE { irt }
I3
b Laocal Variables:
i HeadPir : 1 BYTE { ir0 }
;2 Pir : 1 BYTE { IrD, offset; 1ir8, actual Pir }
p Found : 1 BYTE { Ir? }
.7
b Algorithm:
:?
i BEGIN
P CASE DiskCopacity OF
b M. k = 255, m := 256
;7 20MB: k = 128; m := 512
5 40MB: k = 64; m = 024



;7 HeadPtr = Get_HeagdPtr

;2 IF HeadPtr Hil

;? THEM PhysicalBlockNumber := LogicalBlockNumber +

M4 LogicalBlockNumbar DIV Kk
;3 ELSE

b4 Ptr := HeadPtr Ptr

i Ptr = Ptr * 4 { calc offset into spare table }
;7 Done := False

a3 Found := False

iF HHILE MOTC Done > DO

b IF { Ptr” . Used > AND { Pir" .Useable > AND

;2 ¢ Ptr” . Type = ElementTyps » AND

b { Ptr".Token = LogicalBlockNumber/bhits 0:9 )
;2 THEHN

;® PhysicalBlock := ( Ptr" . Location 2 * m
i® Done := True

;3 Fourd = True

;® ELSE

4 Ptr := { Pir" Fir > % 4

g IF Pr™ Hil

i THEN Done := True

;7 Status = Pir" . Status

;? EiementPir = Fir

;¥ IF NOTC Found > THEN SychSpTabia := Falsa

i END

et
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Fin
SrchSpTabi -
Catl Get_HeadFir
Jr Z,HotinTab!
Cir 7 ;Found = Falze
Srchip: td ScrBegl, ir0 ;save current ptr
Call Get Ptr
Lde iri],@lir2 ;get siement status
Ld ScrRegl, Ir1 ;save element.status
Tm iri,SUsed ; IF Used
Jr Z,5rchipEicse
Tm iri,#Usecbla ; AHD Useabie
Jr Z2,5rchipElse
Ld irD, Data_Type
Tm Iri, irD ;ANO Type is correct
Je Z,5rchipElse '
; : AMD ( Token =
fnew Hip2
Lde Iri,Blir2
And i1, #4023 ; LogicaiBiockNumber/bits 0:9 3
id e, IrD
And tr,#03
Cp ed, ird
Jr Mz,SrchipEise
lncw Hip2 ;point to bits 0:7 of token
Lde ird,BiirZ2

Cp i, IrE



Srch_Spare:

;dekkkkk INLINE

SrchipEise:

HotlnTabl:

Srch Spt:

Jr-

Tm
Jr

Or
Jir

iLd
fne

MutRO_m
Cir

Ld

Cir

.bo
Rlec
Elc
Rle
FIN
Do
Blc
Riz
Rlc
FiH

Or
Jr

Tm
Jr

{d
Call
Add
Adc

Lde

Jr
Cir

Ld

Nz, SrchipEise

ScrRegl, #Spare ;check if BadBlock
Nz, Srch_Spara

1r?, #Found
Srch.Spt

ir0,ScrRegt
'rd ;number spare blocks 1..76

ekt

irk ;Result :
teD, tr0

IrC

Ir0 * 2536

W_20MB + W_40MB
trE ;Result
rD

L

Result * 2

H_40MB

rE ;Result
frD

vl

Rezult * 2

Ir?, #Found
SrchDone

ScrRegl, ®™Mi | ;test if element FPtr = Hil
Mz, HotinTabl

ir0,5crRegl ;get address to current alement
Get_FPir

103,92 point to next Pir

Ir2,%0

IrD,R11r2

Srchip

r? sreturn Not _Found stotus

ScrReghD, IrD

;bkk [NLINE: Diu3_k ok

Oiv3 o lp:

id
Ld
Cir

.ba
Ld
.FIN
oo
Ld
FiH

Lo
Ld
Riec
Ric
Ric
Ric
Oinz

irz irD ;shift right 1 byte
iri, irl
ird

W _2oHe
IrF, 1 ;shift left once for DIV 128

l_40MB
IrfF,2 ;shift left twice for DiU B4

H_20MB + W_40MB -
Ir3, Irk ;shift left 1 bit

ir3 smove ir3 kit 7 into carry flag
Ir2 sthen shift all 23 bytes

Iri

irD

IrF,b0iv3 Kk dip



.FiH
Add IrE, Ir2 ;PhysicalBlock := LogicalBlock +

Adc i, Ir i LoegicalBiock DIV k
Adc trC, tr
td IrQ, IrD ;sove rollover byte
LSTOFF
.bo Internal
LSTON
.FIN
.bo H_10Me
Cp 'r0,ScrRegl ;check for rollover
.LSTOFF
Fin
0o W_20MB
find IrD, #$FE ;mask off MDD 512 bits
fArd ScrRegD, #4FE
Cp 'r0,ScrRegD ;check for rollover
.LSTOFF
.Fid
.Bo W _20MB
find D, #3FC (mask of f MOD 512 bits
Ard ScrReqgh, $$FC
Cp ird, Sorfegl ;check for roliouver
.LETOFF
Fin
.Bo Internal
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Jr 2, SrchbDone
fidd irE,#1 ;otherwise account for rollover
fidc IrD,®0
fAde IpC, #0
Srchbone: Or Ir?, Ir? ;set status
td irg, ScrBegl ;return status
td iri,ScrRegi ;return pir to element
Jp Bark_Ret
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Function: GetNewSpare

o e e e st M e
A\

¥ This function accepis either a physical block rumber or
¥ a logical block number and returns a one byte index into
: the Spare Table's bit map describing the location of the
b biock that can be used as a spars.

H

;} fnputs:

i F Blockbumber : 3 BYTES { IrC:E }

2

}} Outputs:

;Y GetNewSpare : BYTE { !rD }

4

;3 Giobal Yariables Used:

3 SpareBithap

>

E} Local Varicbies:



w

Bit > ScrReql
Tempi : ScrRegl
Temp? : ScrRegZ
MoHis : ScrReg3/bit 7
MolLos : ScrReg3/bit 6

-

PN

e e e

Algorithm:

BEGIN :
Bit := SrchSpTabl Div k { get physical blocknumber divided by
the number of blocks beilween spares }
IF ¢ SpareBitMapl Bit 1 =0 >
THEN GetMewSpare := Bit

R I I I S e R
R A e Y L A L R T Y Y e S

ELSE
HoHis := False
MolLos := Falsa
Temp! = Bit
HHILE HOT( MoHis > AMD ¢ SpareBitHapl Templ 1 =1 > 00
Templ := Templ + 1
; IF ¢ Templ »>= 76 3 THEN NHoHis = True
; TempZ := Bit
; HHILE HOT{ MolLos » AND { SpareBitMapl Tempz 1 = 1 00
: Temp? = TempZ - 1
;3 IF ¢ Temp2 < O > THEN Holos := True
i IF ¢ HoHis AND Nolos 3
;¥ THEM RBORT
g ELSE
;2 IF HoHis
;¥ THEN GetMewSpare = TempZ
;e ELSE
;7 IF ¢ Temp! - Bit » » € Bit - Temp2 2
i THEH GetMewSpare := Temp2
;2 ELSE GetHewSpare = Tempi
;® END
:?
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Fin
GetHewSpara:
Call ExtPush_llector ;sove state
REE H_i0HB
id ird, el ;Div3_k, store result in ird
Fin
Ld el irg
Ld IrC, #TasiBi thap
Call T5C_Bi thap ;IF BitHagpl Bit 1 =0 ...
id irg, ird ;assume Bit is unused
Ji Z2,6ns_End jdump i THEH
Ld Ir3, Ird4 [ELSE .
Cir. ir?
Gns ipt: td IrD, I35 ;test for bit map location = 0
Ld IrC, ¥TestBEi thap
Call TSC_BitMap

Jr Z,Gns LpiEnd



inc r3 bump Tempi

Cp I3, %70
o Lt,Gns_Lpi
or ir?,#$80 ;HoHis = Trus
Gns_LpiEnd: Ld irh, Ird
Gns_ 1p2: Ld irD, Ird ;test for bit map location = O
Ld IrC, #TestBi thap
Call TSC_BitMap
Jr Z2,6n=_1 pZEnd
Dac e
Jr Gt , Gns_Lp2
Or Ir?, %540 ;HoLos = True
Gns i pZEnd: Tom 1p7,#$C0 ; IF HoHis AND Holos ..
Jr Nz, Gns_Chic_Hi
td Ir0,%1 ;byte 1
Ld 1, %5prB ik _Hard
Call SetStatus
Call fibort
Gns_Chic_Hi : id frd, ird ;jassume HoHis
Tm ir7, #4680 ;test for MNoHis
Jr Mz, Gns_End
L rd, Ir3 ;assume MNolos
Tm 1r?,%540 ;test for Noles
Jr Nz, Gns_End
Ld et irS
Sub Irl,ir4 otherwise find out which is closer
Sub ird, Irg
Ld v, Irb ;assume Temp? is closer
Cp Irl,ird
Jr lige,Gns_End
td IrQ, IrS ; otherwise Templ is cioser
Gns_End: Push trg
Call ExtPop_lector
Pop 'l
Jp Baonk_Ret
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i? Procedure: RAddSpare { add an element to the spare table }
B3
i3 Thiz function is responsibie for adding an slement to the spare
;¥ tabie. it gceepts a 1 byte value describing the location within
P the sparse tabia { it is assumed that the caller has alraady used
b4 GettewSpare } os well o= the LogicalBlockMumber and whether the
M block being added to the table is q Spare block or g Bad EBlock.
b
;7 Inputs:
i BlockTupe : 3 BITS { ir8/bits 3:1 }
; SpareType : BOODLEAN { !ri/bit 4 }
;F Location : BYTE { IrF }



I LogicalBlockNumber: 3 BYTES { trC, !rD, IrE }
i
12 Outputs: { none }
;2
i Local Uoriables:
;Y HeaqdPtr : 1 BYTE { irD }
;3 Ptr : 1 BYTE { Ir@, offset; !1r8, gctual Pir }
; >
iy Global Variablies Changed:
;2 SpareCount
;d
i Aigorithm:
)
3 BEGIN
5 HeadPir := Get HeadPir{ LogicalBlockNumber 3
;? IF HeadPtr Nil
p THEM
i3 HeadPtr Hii := False
iy HeadPtr Ptr := Location
.3 SegPirfrrayl LogicalBlockNumber/bits 10:16 1 = HegdPir
i ELSE
;? Pir := HeadPir Pir
i Ptr := Get EclList{ Ptr 3
P Ptr* .Hil := Falsa
b Pir® . Pir = Location
i Ptr := Get_Ptr{ Location
i Fir® Hil = True
i? Pir” . Used = True
pe Ptr* Useable := True
i Pir® . Spare := Spare
;¥ Pir" . Type .= Sparelype
P Ptr*.Token := LogicalBliockNumber/bits 0:0
e TCS_BitHap{ Set, Location > { set ihe bit mop location for the add }
e {F ¢ Sparefuype = Spare
;2 THEN SpareCount = Sparefount + 1
p4 ELSE PadCount = BadCount + 1
33 EHD '
;e
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AddSpare:
Catl Get_HeadPir ; IF HeodPir Hil
Jr Mz, ADS_Elzel
find ir, #$FF-Nil  ;THEN HeadPt.Nil := Faise
O ird, irF : HeadPtr Ptr := Location
Lde BHir2, ird ; create link
Jr ADS_UpDate
ADS_Eisal: Call Gat_Eolist ;search "til end of iist
And Irt, #$FF-Ni | ;Ptrt Hil = Falze
Lde BiipZ, Ird ;update tabie
Rdd r3,83 ;get Pir” Pir
Adc tr2, %0

Lde 2HirZ IrF ;oreate link



ADS_UpDate: id 'ra, IrF ;get structure ptr

Cati Get_Ptr ;ereate a real ptr out of it
Ld 1rQ, ®Ni | HUsed+iseabie
Or ir0, Ir8 ;merge Spare/Bad Biock/Type Info
or ir0,0ata_Type
Lde eiirz, Ir0
incw Hip2 ;point to element HiToken
td tra, 1rD ;get HiToken
find Ir0, #$03 )
Lde @tip2, 1r0
Incw Hip2 ;point to element LoToken
Lde @l ip2 Irk ;store LoToken
L.d L, #5etRi thap
Ld IrD, IrF ‘
Call TSC_Bi tMap ;update the bit map
Jp Bank_Fet
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;® Procedure: DeleteSpare { add an element to the spare table }
3
;3 This function is responsible for deleting an element from the spare
;2 tablie. it accepis a 1 byte value describing the location within
;® the spare table { it i5 assumed thait the caller has already used
;2 GetMewSpare } as well as the LogicalBlockNumber.
s>
o¥ Inputs:
;3 Location : BYTE { IrF }
i® LogicalBlockNumber: 3 BYTES { IrC, IrD, WE }
R Outputs: { rone }
b Local Varicbles:
;? Ptri1".Status : BYTE { ScrRegF }
;3 Global Uariables Changed:
p SpareCount
;¥ Algorithm:
;}
iF BEGIN
i location (= SrchSpTabl( Load logical 3
;¥ IF NOT{ SrchSpTab! .Found » THEN Abort
;¥ IF { Get_Head( LogicaiBiockHumber > Pir = Localion
3* THEN Head .Nil = True
;? ELSE
P Firt := Get_Ptr{ Location 2
;¥ IF ¢ Pitri® Nil = True
;¥ THEM Ptr{ PreviocusElement »" Nil = True
b ELSE Pir{ PraviousEiament " Pir = Piri1”® Pir
i Zero Dut the Deleted Element ‘ -
T ¥ TCS_EitMap Clear, Location » { free up the bit map location }
i END
2 ) .
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DeletaSpare: ‘
Call Loqd_Logiegl
Call SrchipTabl
td IrF, Ird
Jr Mz, Chi_HdPtr
Call Rbori
Chic_HdPir: Cail tond_Logical
Call Get_HeadPtr ;IF ¢ Get_HeadPtr...
Ld ScrRegE, Ird
Ld IrQ, rF
Call Get_Pir
Lde irQ, @t ip2
Tm e, BHi |
Ji- Z,Chk Lhain
Cp SerBeqE, irF
Jr Mz, Chik_Chain JELSE |
Call Get _HeadFtir
td e, i ;THEN Head . Hil = True
Lde giip2, rl
Jr Zero_Element
Chit_Chain: Ld ScrBegF, ird
Or e, #Ni
Lde @tirZ trd ;break ithe chain
Ld Ir, ScriegE
Call Get _Eolist ;get Ptrd Previous 2 in ScrRegl, i
Ld Ir8,ScrRegF ;get original status back
Tm D, #Ni | IF PEr1® Ml
Ld 'r2, ScrRegl ;get Ptr{ Previous 2
id tr3, 8crRegl
g 2,0 Chk Eize . ELSE. ..
Lde Irfl, 8t 1p2
Dr frD, 8Hil
Lde Biir2, ir0
Jdr Zero_Eiement
D LChic_Else: p irF,ScrRegE
Jr Nz,Get_Previous
Catl Get_HeadPtr
e Soue_Previous
Get_Previous: fdd Ir3,%3 ;get to Pir( Previous 2" .Pir
fidc ir2, #0
Soue Previous: Push Ir2
Push ir2
td I, IrF
Call Get_Pir
Add 3,83 - ;get to Pirl” Pir
fidc Ir2, %0

Lde trg,811r2



PoOp '3

Pop Ir2

Lde eHir2 ird ;Ptrd Previous » .Ptr := Piri® Pir
Zero Elemant: Ld r0, IrF ;get Ptr1 once more

Call Get_Ptr

Ld 1pD #3FF ;initiala elament

Ld Iri,%4 ;zero 4 bytes
Zero E Lp: {de 2ip2, Irld

incw He2

Oinz ir],Zero E lp

Ld ir #ClearBi thap
Ld Irld, IrF

Call TSC_Bithap

Jp Bank_FRet
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