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;) Module: Spare 1 {a continuation of Spare} 
; ;. 
;> FUNCTION SrehSpTabl( LogicalBlock : 3 BYTES { IrC:E } 
;) BJockType : 3 BITS { ~r8/bjts 3: 1 } ) 
.} PhysicalBlock : 3 BVTES { !rC:E } 
;> Status: BYTE { !rO } 
;> ElementPtr : BVTE { !r1 } 
;> FUNCTION GetNewSpare( BlockNumber : 3 BVTES { !rC:E }) BYTE { IrO } 
;> PROCEDURE AddSpare( BlockType : 3 BITS { !r8/bits 3: 1 } 
.} SpareType : BIT { !r8/bi t 4 } 
;> Location : BVTE { IrF } 
;> Logic~IBlock : 3 BVTES { !rC:E } 
; } ) 

;> PROCEDURE DeleteSpare( Location: BYTE { !rF } 
; ) Log i ca I B It)CK : 3 BYTES { ! r'C : E } 

• "> I . 

) 

;»»»»}»}})}»»»»»»}»»» 
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.FIN 
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;>}»»»»}»»»»}}»»})}}}) 
· ., 
."' 
;> Function: SrchSpTabl {Search Spare Table} 
; > 
· > 

· .... . ' .-
· .~ 
I • 

,; } 

This function is responsible for checking to see if the 
block number that is passed into it is currently in the 
spare t,~b Ie. I f the b loek is fOlmd to be in the spare tab I e 
then the physical block number of the spare block is passed 
back to the ca I I er'} as we I I as the PTR to the I aca t i on af 
spared block's element within the spare table, In any case1 
a byte of status is a huays passed back to the ca f I er' descr,·j bing 
the state of the logical block within the spare table, 

Inputs: 
LogicaIBlock~umber: 3 BVTES { ~rC} !rD1 !rE } 
ElementType BYTE { !rF } 

,: > Outputs: 
· > SrchSpTabl : BOOLEAN { zero flag set if nClt found in table} 
,::;' PhysicalBlocktiumber: :3 B'-ITES {·'rC1 frD} IrE } 
; > Status ' 1 BVTE { !r'O } 
;)- ElementPtr 1 B\iTE { !r'1 } 
, > 
" 
, 'l­

} , 

.: > 
; ) 

· .... .. ~ 

, } 
} 

Loca I lJat ... i ab I es : 
HeadPtr' 
Ptr 
Found 

; ,. Algor'i thm: 
· ). 
.l' ' 

;> BEGIN 

1 BVTE { IrO } 
1 BYTE { !rOJ offset; !!r8} actual Ptr } 
1 BVTE { !r7 } 

;> CASE DiskCapacity OF 
;> 10MB: k := 256; m 256 
;> 20MB: k := 128; m := 512 
;> 40MB: k := 54; m - 1024 



HeadPtr := Oet-HeadPtr 
IF HeadPtt"' .Ni I 
THEM PhysicalBlockNumber 

;> Ptr := HeadPtr.Ptr 

LogicalBlockNumber + 
LogicalBlockNumber DIU k 

;> Ptr := Ptr * 4 {calc offset into spare table} 
;> Done := False 
;> Found := False 
;> WHILE NOT( Done) DO 
;> IF ( Ptrh.Used ) AND ( ptrA.Useable ) AND 
.; > ( Ptt ....... Type = ElementT'Jpe ) AND 
;> ( ptrA.Token = LogicalBlockNumber/bits 0:9 ) 
;> THEN 

· > 
~ 

· :. 
~ 

; ) 

· .~ 

.' . 
· .... . ' " 
· .... . - .,.-

ELSE 

PhysicalBlock - ( Ptr~.Locatjon ) * m 
Done := True 
Found := True 

Ptr := ( Ptr" .Ptr :> * 4 
IF ptr'" .Ni I 
THEN Done True 

;> Status := PtrA.Status 
;> Eiementptr := Ptr 
; > IF NOT( Found) THEN St"'chSpT'::Ibie := False 
.:~. END 
· )-
;»}}}>}»»}>}>}>}}»}}}>}>}}» 
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.FIN 

Sr'chSp Tab I : 
GIll I Ge tJieadPtt ... 
Jt" Z .. NotlnTabl 

Clr !r'7 

Sr'chLp: Ld ScrReg 1 .• ! rO 
Call GetJ'tt ... 

Lde !t"'l .. @!! !r2 
Ld Scr·RegO .. I r 1 
1m !r1 .. ·Used 
Jr Z .. Sr'chLpE I se 
Tm lr1 .. #Useable 
\.olt ... Z., Sr'chLpE! se 
Ld !rO,Oata_Type 
Tm !r1~!rO 
.Jt ... Z .. SrchLpElse 

t nel" Hr2 
Lde ! r·l " @! ! r·2 
And Ir1 .. #$O:3 
Ld !rO .. !rD 
And !rO, ·O:3 
Cp ~rO .. !r1 
Jt ... Nz., SrchLpE I se 
Incw Hr2 
Lde !rO .. @~ !r2 
Cp !rO .. !t-.E 

;Found := False 

;save current ptr 

;get element status 
;save element.status 
; IF Used 

AND Useable 

;ANO Type is c~rrect 

AND ( Token = 

LogicalBlockNumber/bits 0:9 ) 

;point to bits 0:7 of token 



Sr'ch-Bpare: 

Tm ScrRegO}#Spare ;check if BadBlock 
,Jr- Nz} Srch--Spar-e 

Or !r7}#Found 
Jr Srch_Spl 

ld 
Inc 

~ rO _, ScrReg 1 
! rO ; numbet.. sp1:lr'e b I ock.s 1 _ . 76 

;****** INlINE: MuIRO-ID ***** 

Sr-chLpE I se : 

NotlnTabJ: 

Clr !r·E ; Resul t - !rO * 256 
ld !rDI !rO 
Clr IrC 

.00 W-20MB + W_40MB 
Ric !rE ; Resul t := Resul t * 2 
Ric !rD 
Ric !t .. C 
.FIN 
_DO l,L40MB 
Ric ~ rE ; Resu I t - Resu I t * 2 
R I.:; h"O 
Ric !rC 
.FIN 

Or !r7}#Found 
Jr SrchOone 

ScrRegO ~ #ti i I 
NZJNotlnTabl 

;test if element.ptr = Nil 

Ld !r0 1 ScrReg1 ;get address to current element 
(:0 II Get...Ptr 
Add !r3}#3 ;point to next Ptr 
Adc h-·2 .• #O 
lde !rO}@! !r2 
.Jr- SrchLp 

Clr !r-7 .; retur-n Not....Found status 

ld ScrRegO I ! t--O 

;***** INlINE: Oiv3-k ***** 

o i ' ..... 3.Jc.Lp : 

Ld !r2} !rO 
Ld Ir·1 .. !r'C 
Cit... frO 

.DO 
ld 
.FIN 
.00 
Ld 
.FIN 

.00 
Ld 
Ric 
Ric 
RIc: 
Ric 
Djnz 

W.20MB 
!r-F .. l 

W_40MB 
!rF}2 

W-20MB + W_40MB 
!t"3 .. !r'E 
!r3 
!r2 
h"'1 
!rO 
! r'F;, 0 i v3_JeLp 

;shift right 1 byte 

;shift left once for DIU 128 

;shift left twice for DIU 64 

;shift left 1 bit 
;move !r3 bit 7 into carry flag 
_; then shi ft all 3 bl:Jtes 



St"'chOone : 

.FIN 
Add 
Adc 
Ade: 
Ld 

. LSTOFF 

.00 

. LSTON 

.FIN 

.00 
Cp 
. LSTOFF 
.FIN 
.00 
And 
Arid 
Cp 
. LSTOFF 
.F Hi 
.00 
And 
And 
Cp 
. LSTOFF 
.FIN 

!rE .. !r2 
!rD .. !r1 
!rC. !rO 

;PhysicalBlock := LogicalBlock + 
LogicalBlock DIU k 

!rO: !rD ;save rollover byte 

Internal 

! t"'O 1 ScrRegO .; check for t""O I I DVet--

l-l-20MB 
!rO,#$FE ;mask off MOD 512 bits 
ScrRegD;#$FE 
! t"'O .. Sct"'RegO .:check for rollover' 

1·L20~lB 
!rO .. #$FC ,;masJ.c. off MOD 512 bits 
Scr'RegD J #$FC 
! rO .. Sc:r·RegO ; check for rl;:.1 iover 

.00 Internal 

. LSTON 

.FIN 

Jr ZJSrchDone 
Add !rEI#l ;otherwise account for rollover 
Adc !r·D .. #0 
Adc !r'CJ#O 

Or 
Ld 
Ld 
Jp 

!r71 !r7 ;set status 

. LSTOFF 

! rO .. Scr·RegO 
!r1 l ScrReg1 
Bank..Ret 

. DO Extet"'na i 

. LSTON 

.PIJge 

; t""e turn s to tus 
;return ptr to element 

;»»»»>}>}»»>}}}»»}>}}}}»>} 
. ',. ... 
;> Function: GetNewSpare 
, .... .. ' 
.} This function accepts either a physical block number or 

-;> a logical block number and returns a one byte index into 
;> the Spare Table's bitmap describing the location of the 
;> block that can be used as a spare. 

Bloc:kNumber 3 BVTES { !rC:E } 

.. '~ Outputs: 

.) GetNewSpare : B\~E { !rO } 

. } .. 
;> Global Variables Used: 
;> SpareBitMap 
;> 
;> Local Variables: 



· ~. 
I 

· > 
I 

· > .' · ') .,. 
· '. 
I " 

· ~ } . 

Bit 
Temp 1 
Temp2 
NoHis 
Halos 

ScrRegO 
ScrRegl 
ScrReg2 
ScrReg3/bit 7 
ScrReg3/bit fa 

;> Algorithm: 
· )-
} 

;} BEGIN 
.} Bit := SrchSpTabl Div k { get physical blocknumber divided by 
.> the number of blocks between spares} 
;} IF ( SpareBitMapI Bit] = 0 ) 
;> THEN GetHewSpare := Bit 
;> ELSE 
;> NoHis := False 
;> Nolos := False 
;} Temp 1 := Bi t 
.} WHILE NOT( NoHis ) AND ( SpareBitHap[ Temp1 1 = 1 ) 00 
;> Temp 1 := Templ + 
;> IF ( Templ >= 76 ) THEN NoHls := True 
;> Temp2 := Bit 
;> WHilE NOT( Nolos ) AND ( SpareBitMap[ Temp2 ] = 1 DO 
;> Temp2 := Temp2 - 1 
;> IF ( Temp2 < 0 ) THEN Holos := True 
;> IF ( NoHis AND NoLos ) 
;> THEN ABORT 
;> ELSE 
;) IF NoHis 
;> THEN GetNewSpare := Temp2 
;> ELSE 
;> IF ( Templ - Bit) } ( Bit - Temp2 ) 
.} THEN GetNewSpare := Temp2 
;> ELSE GetNewSpare := Templ 
.:> END 
· )-
.' 
;}}}»»»}}})}}}}»)}}}}}}»}}})}} 

. LSTOFF 

Gns.Lpl : 

.FiN 

. DO I n ter'no f 

.lSToti 
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.FIN 

Co I I ExtPush_Llector .; SOIJe state 

.00 W_l0tlB 
Ld ! r4, ! rD ; 0 i v3.J<., stot--e t"'esu I tin ! t"'4 
.FIN 

Ld !rD .. !r4 
ld !rC}#TestBitMap 

Call TSC.J3i tMap .; IF Bi tMap[ Bi t ] = 0 
Ld !rO} !r4 ;assume Bi t is unused 
Jr ZJGns-End ;Jump if THEN 

Ld !r5 1 !r4 ;ELSE 
Clt-- !t"'7 

ld 
Ld 

Gall 
Jr' 

!rD,!r5 ;test for bit map location = 0 
!rC .• #TestBi tMap 
TSC.J3itMap 
ZJ Gns..ip1End 



Gns-Lp1End: 

Gns.J..p2: 

Gns.J..p2End: 

Gns.i:hkJ1 i : 

Ons-End: 

Inc ~r'5 .;bump Temp 1 
Cp !r5 1 #76 
Jr Lt .. Gns-Lp1 
Or ! t"'7 , 8$80 .; NoH is: = Tr'ue 

Ld 

ld 
Ld 

Call 
.Jr 
Dec 
Jr 
Or 

!rD .. !t"'6 ; test for bi t map location = 0 
!r·C .. #TestBi tMap 
TSC-BitMap 
Z .. Gns-Lp2End 
!t"'o 
Gt .. Gns-Lp2 
! r 7, #$40 ; NoLos : = True 

Tcm 
.Jr· 

!r7J #$CO ; IF NoHis AND Nolos 
Nz., Gns-Chk-H i 

Ld rrO .. #l ;byte 1 
Ld ! r 1, #SprB I kJiard 

Cal I SetStatus 
Call Abort 

Ld 
Tm 
,Jr 

JrO, h"'6 
! r·7., #$80 
Nz,Gns-End 

;assume NoHis 
.: test for NoHis 

Ld ! rO. ! r·5 ; l:Assume NoLos 
Tm !r7~#$40' ; test for NoLos 
Jr NzJGns-End 

Ld h"'1 .. tr5 
Sub !r1 .. !r'4 ;otherwise find out which is closer' 
Sub !t"'4, !r6 

Ld !rO .. !ro ;assume Temp2 is closer 
Cp I r·1 .. h-·4 
Jr Uge .. Gns-End 
Ld !t"'O ... !r5 ; otherwise Temp1 is closer' 

Push 
Gall 
Pop 
Jp 

. LSTOFF 

!rO 
ExtPop_l".Iector 
~rO 

Bank..Ret 

. DO E:l( ter'na I 

. LSTON 
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· )-
.' 
;) Procedure: AddSpare { add an element to the spare table} 
· ~ . .. ' 
;> This function is responsible for adding an element to the spare 
;> table. It accepts a 1 byte value describing the location within 
;> the spare tabre { it is assumed that the caller has already used 
;> GetNewSpare } as well as the LogicalBlockNumber and whether the 
;> block being added to the table is a Spare block or a Bad Block. 
; ). 

; > Inputs: 
· .... 
J. .' 

· } 
) 

.. } 

BlockType 
SpareType 
Locaticln 

3 BITS { IrS/bits 3:1 } 
. BOOLEAN { !rS/bit 4 } 
. BVTE { !rF } 



;> LogicalBlockNumber: 3 BVTES { !rC~ !rDJ !rE } 
; > 
;> Outputs: {none} 

Local Uar·iabfes: 
1 BYTE { !rO } ; > 

; > 
; ) 

HeadPtr 
ptr' 1 BYTE { !rO, offset; !!rS, actual Ptr } 

~~ Global Variables Changed: 
; ) Spcu--eCoun t 
.: } 

;> Algorithm: 
.; > 
;> BEGIN 
;> Headptr:= GetJHeadPtr( LogicalBlockNumber ) 
;> IF Headptr.Nil 
.;~. THEN 
; > 
. " I' 

HeadPtr.Nil := False 
HeadPtr.Ptr := Location 

. ') 
} . SegPtrArray[ LogicalBlockNumber/bits 10:15 1 - HeadPtr 
. ; > ELSE 
;> Ptr := HeadPtr.Ptr 
;> Ptr := Get-EoList< Ptr ) 
;) Ptr~.Hil := False 
;> ptrA.ptr := Location 
;> Ptr := Get-Ptr( location) 
.1' Ptr~' .Ni I := True 
;> PtrA.Used := True 
;> ptrA.Useable := True 
;> PtrA.Spare := Spare 
;} Ptrh.Type := SpareType 
;} ptr A 

• Tl::.ken := LogicalBlockNumber/bi ts 0:9 
;> TCS-BitMap( Set, Location) { set the bit map location for the add} 
;> IF ( SpareType = Spare) 
; } THEN SpareCount : = Spar"eCount + 1 
;> ELSE BadCount := BadCount + 1 
; ;. END 
.; )-

;»»)}»»»»»»)}»»»»»} 

AddSpar'e: 

ADS-Elsel: 

. LSTOFF 

.FIN 
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.FIN 

Cl::l11 GetJle'::ldPtr 
\-Ir' HZ.1 ADS-E I se 1 

And ! t-.O .• #$FF-N i I 
Or-- !r"OJ !rF 
Lde @! !r·2 .. !rO 
Jr ADSJJpDate 

C':l11 Get-EoList 
And ! r 1 J #$FF -N i I 
Lde @! !t--2, !rl 

Add ~t--3 .• #3 
Adc Ir·2 .. #O 
Lde @! !r2J !rF 

; IF Hel::ldPtr.Ni I ... 

;THEN Headpt.Ni I := False 
HeadPtr . Ptt"" - Location 

cr'eate I ink 

;sel::lrc:h 'ti I end clf list 
;Ptt-. A .Ni I := False 
; update table 

.; get Ptt--A . Ptt--

.;create I ink 



ADSJJpDa te : Ld 
Cat I 

!rOJ !rF 
Get...Ptr 

;get structure ptr 
;create a real ptr out of it 

Llj ! rO J -N i I +Used+Useab I e 
OF· ! F·O} ! F·g .: met-'ge Spare lBad Block/Type In fa 
Or ! rO 1 Oab:J_ T'dpe 
Lde @!!r2/ !rO 
Inc." ! !t""2 ;point to element.HiToken 
Ld !rO I !rO ;get HiToken 
And ! rO ~ #$03 
Lde @! !r2 .. !rO 
lncw !!r2 ;point to element.LoToken 
Lde ~q h-'2.& ! rE ; s tore La Token 

Ld !rC/#SetBitMap 
Ld !rO I frF 

Ca I I TSC....B i tMap .; upda te the bit map 
Jp Bank-Ret 

. LSTOFF 
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· ... 
. = ~ 

; > Pt""clcedure: De Ie teSpar·e { add an element to the spare tab Ie} 
· "). .' . 
;> This function is responsible for deleting an element from the spare 
;> table. It accepts a 1 byte value describing the iocation within 
;> the spare table { it is assumed that the caller has already used 
;> GetNewSpare } as well as the LogicalBlockNumber. 
· ) 
1 

.;,. Inputs: 
;> Location BYTE { !rF } 
;> LogicolBlockNumber: 3 BYTES { !re, !rD} !rE } 
., :jo 
.' 
;> Outputs: {F~ne } 
· .~ 
.& • 

;> Local Variables: 
;> Ptrl~.Status : BVTE {ScrRegF } 
.. ~. 

1 

;> Global Variables Changed: 
;> SpareCount 
; > 
;> Algorithm: 
· > 1 

;} BEGIN 
.} Location := SrchSpTabl( LoadJLogical ) 
; } IF NOT( Sr·chSp Tab I . FOut1d ) THEN Abort 
;> IF ( GetJHead( LogicaiBlockNumber ).Ptr = Location) 
;> THEN Head.Nil = True 
;)- ELSE 
.. : :> 
;> 
; ~. 

· > 
} 

Pb-·1 : = Get....Ptr( Locat i on ) 
IF ( Ptr1~.Nil = True) 
THEN Ptr( PreviousElement )A.Nil = True 
ELSE Ptr( PreviousElement )~.Ptr = ptr1 A .ptr 

Zero Out the Deleted Element 
TCS-BitMap( Clear~ Location) { free up the bit map location} 

END 
.: > 
;>}>}}>}}»}>}»}>}}}»}»»»>} 

. LSTOFF 

.FIN 
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.FIN 

De I eteSpare: 
Call 
Call 
Ld 
Jt .... 

Call 

ChkJidPtr: Call 
Call 
Ld 
Ld 
Call 
Lde 
Tm 
Jr 
Cp 
Jr 

Cat! 
Ld 
Lde 
.Jt"" 

Chl<...£hain: Ld 
Or 
Lde 

Ld 
Call 

Ld 
Tm 
Ld 
Ld 
.Jr' 

Lde 
Ot"" 
Lde 
.,Jr 

O-Chk-E J se : Cp 
Jr-
Cal I 
Jr 

Get...Pt-'ev i ous: Add 
Adc 

Sa' . ..Je...Prev i ous : Push 
Push 

Ld 
Call 
Add 
Adc 
Lde 

Internal 

LClad~og i eel I 
SrchSpTabl 
!r·F .. !r1 
Hz., ChkJidPtr 

Abor·t 

Load-Logical 
Ge tJieadPtr' 
Sc:rRegE .. lrO 
!r·O .. !rF 
Get..Ptt"" 
!rO .. @! !t-'2 
!r'OI #Ni I 
Z}Chk.£hain 
ScrRegE, ! rF 
NZ,Chk_Chain 

Get.J1eadP tr-
!r·O .. #Ni I 
@! !r2} !r'O 
Zet-.o...E I emen t 

Sc:rRegF .. !rO 
!r'OI#Ni I 
@! 11"'2 .. ' frO 

! t ... O .. ScrRegE 
Get....EoList 

! t-'O _, Scr'RegF 
!rOI#Ni I 
! r·2 .. Scr-RegO 
I 1"'3 .. ScrReg 1 
ZID_Chk...Else 

!t-'O.,@! !r2 
!rO .. #Ni I 
iI! h-.2 .. 11"'0 
Zero-EI ement 

! t"'F .. Sc:rRegE 
Hz., Get.Yrev i ous 
GetJieadPtr 
SQ\Je...Prev i ous 

!r-3 .. #3 
! r2 .. #0 
!r2 
!t"'3 

!r'O .. h""F 
GeL.Ptr 
!t-'3 .. #3 
!r·2., #0 
!rO;@! !r2 

; IF ( GetJieadPtr __ . ) 

;ELSE .. _ 

;THEN Head_Ni I := True 

; brel::lk the cha i n 

;get Ptr( Previous ) in ScrRegO} 1 

;get original status back 
.; IF P tr 1-~ . Nil 
;get Ptr( Previous ) 

; ELSE ... 

;get to Ptr( Previous )A.Ptr 

;get to Ptrl-.Ptr 



Zet-'o...E I amen t : 

Zero....E-Lp: 

Pop 
Pop 
Lde 

Ld 
Call 

!r's 
!r2 
@! !t-·2 .• ! roO 

!r·O .. !r·F 
Get....Ptr 

.: ge t P tr 1 once more 

Ld !rO/#$FF ;initiale element 
Ld ! r 1 .. -4 ; zer'o 4 bytes 
Lde 
Incu.l 
OjrtZ 

@! !r'2" !rO 
Hr2 
! t--l .. Zet--o.£-Lp 

Ld ! rC ... C I earB j tMap 
Ld !rD., !rF 

Co I I TSC...B i tMap 
Jp Bank-Ret 

. LSTOFF 


