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· ... .. " 
;> Module: Error Check and Correction 

;> BANK 1 MODUlE 
· ... .. ' 
;> This module contains all the relevant fi les pertaining 
;> to the ECC method and algorithm used on Widget. 
· > .. 
;> FUNCTION Ecc : BOOLEAN 
;> PROCEDURE ShiftAndXor( VAR Rl}R2!R3 .. R4 .. R5 .. R6 : BYTE { !rl:6 } ) 
;> PROCEDURE TestMod8< J : WORD { !!r8 } ) 
;> PROCEDURE TestO( J : WORD { IlrS } ) 

;»»»»»»»»»»»»»»»)}) 
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;»»}}»}}»)}}»»)}}»»»»»> 
.. )-
.' 
;> Function: Ecc 
· ... 
• ' J"'. 

;> This function is responsible for 1) checking if the data in the 
;> ReadBuffer is correctable and 2) correcting that data if it is 
;> correctable. 
; ;. 
;> The method used was prepared by: 
.;~. Nei I Glover 
.) Data Systems Technology Corp. 
;> 1801 Aspen St. 
;> Broomfield} Co. 80020 
; )- ( 303 ) 466-5228 
· .~ 
.1 • 

;> Inputs: {none} 
· } 
.1 

; > Outputs: 
;> Ecc : BOOLEAN { zero flag is set if not correctable} 
· )-
.' 
;} K1 = Bi tLength( DataField ) + Bi tLength( Cr.::Field ) + 
.. " BitLength( EccField ) - 41 
;> = ( 1+532 )*8 + 2*8 + 6*8 - 41 
;> = 4287 
· )-
I 

;> Correction Span = 12 bits 
· ) , 
;> R2Mask = $00 
; :) R3M'Jsk = $OF 
; > 
;> Syndrome Bytes begin at ReadArray.RBuf1Ecc 
· )-
3 

; } 

· :: .. .. 
· )-.. 
; )-

· )-
} 

· ... 
} " 
· ) 
} 

; )-

Local l.Jar i ab I es : 
Rl BVTE { !rl } 
R2 BYTE { !r2 } 
R3 BYTE { !r3 } 
R4 BYTE { !r4 } 
R5 BYTE { Ir5 } 
R6 BYTE { !r5 } 
Correctable BOOLEAN { !r·7/bi t 7 } 



; " 
• "3-I • 

• :> 
} 

· ) 
J 

AI igned 
Done 
J 

;> AI90~ithm: 
; > 
.~. BEGIN 

BOOLEAN { !r7/bit 6 } 
BOOLEAN { !r7/bit 5 } 
WORD { ! !rB } 

; > Rl := SyndromeByte[ 1 {most signi ficllnt byte} 
;> R2 := SyndromeByte[ 2 
;> R3 := SyndromeByte[ 3 
; :> R4 : = SyndromeByte [ 4 
;> R5 := SyndromeByte[ 5 
;> R6 := SyndromeByte[ 6 ] 
;> IF ( R1=R2=R3=R4=R5=R6=O ) 
;> THEN Ecc := False 
;:> ELSE 
;" J := K1 
;> Aligned := False 
;:> Done := False 
;> Correctable := False 
;> WHILE ( Rl = 0 ) DO 
;> ShiftAegsLeft 1 Byte {Left-Hand justify syndrome} 
.} J := J + 8 
; > Whi Ie NOT( Done ) OR NOT( AI igned ) DO 
;> ShiftAndXor 
.: > IF ( Rl = (I ) 
;> THEN 
.; > IF ( R4=R5=R6=O ) AND ( R2*R2Mask = 0 ) AND 
;> ( R3*R3Mask ) 
; > THEN 
;> Aligned := True 
;> TestModS 
;,. IF NOT( AI igned ) THEN TestO 
;> IF NOT( Done) THEN J := J - 1 
; :> 
• > I 

· " I"' · .... 
} '" 
; > 
· > 
} 

· )-
} 

;> 
· " I' 

· ') 
} . 
..... 
• s'" 
· .,. 
} . 
· > 
~ 

; } 

. ." 
I" 

WHILE NOT( Done ) DO 
Sh i ftAndXoy, 
IF ( Rl = (I ) 

THEN Testttod8 
ELSE TestO 

IF NOT( Done ) THEN J 

IF Correctable 
THEN 

J := J DIU 8 

J - 1 

Bufferl[ J ] := Bufferl[ J ] XOR R2 
BufferH J+l ] := BufferH J+l ] XOR R3 
Buffer1[ J+2 ] := Buffer 1 [ J+2 ] XOR R4 
BlockMove( Buffer2; RBuffer ) 

;> Ecc :=Correctable 
.;::- END 
· .... 

} J" 
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R3Mask . Equ $OF 
Ecc-Correctable .Equ $80 
Ecc-Aligned .Equ $40 
Ecc-Done .Equ $20 

Ecc: 
elr !r'7 ;clear booleans 
Ld IrS .... HIBYTE. Kl 
Ld !r9 .... LOWBVTE. K1 

Ld !....o ... 0 ; get f'eady to check for a I I zero symdrome 
Ld !rB .. #o; load six bytes .;Rl .. Ro := Syndr'Jme Bytes 
Ld !rC .. #.HIBYTE. RBuflEcc 
Ld !rOI#.LOWBYTE. RBUflEcc 
Ld !rA1 .Wrk-Bys+$01 ; load syndrome bytes into registers 

Ecc-Ld-Lp: Ldei @!r·A .. @! !rC 
!rO .. @!rA Or 

Ojnz 
Jp 

!rB .. Ecc..J...d..J...p 
Z/Ecc.....End 

Ecc..LH.JJJh i Ie: Or 
.Jr 

! r 1 .• ! r 1 ; lJH I LE ( R 1 = 0 ) 00 
tfz,Ecc-Algn 

Ecc-Algn: 

Ecc-AI.2: 

Ecc-Bhi ft: 

Ld !r1 .. !t-·2 ;shi ft left byte 
Ld !r2 .. !r3 
Ld !r3 .• !r4 
Ld !t"'4 .. IrS 
Ld !rS .. !r6 
elr !r6 
Add !r9,#8;J := J + 8 
Adc !rSI#Q 
Jr Ecc-LHJJ..Ih i Ie 

Call 
Jr 

Sh i f tAndXor 
NZIEccJH_l 

ld !rO I !r4 ; IF ( R4=R5=R6=O ) 
Or !rO .. IrS 
Or IrO" h""6 
Ld ! rF I ! r3 ; AND ( R3*R3Mask = 0 ) 
And !rF .. #R3Mask 
Ot-· !rO .. !rF 
Jr NZIEcc-Al_t 

Or !r7/#Ecc-Aligned 
Call TestModS 

Tm 
Jr 

!r7/#Ecc-A1 igned 
Nz .. Ecc....Al-2 

Call TestO 

Tm 
.Jr 

!r7,,·Ecc-Done 
NZIEcc-Crct 

Decw !!rS; J := J-

Tm !r7 .. #Ecc-Done+Ecc-Aligr~d 
Jr Z .. Ecc....Algn 

Call 
Jr 

ShiftAndXor 
NZIEcc_Shft-Else 



Cal I T es tMod8 
Jr Ecc-Bhft-2 

Ecc-Shft-Else: Call TestO 

Ecc-Shft-2: Tm !r7~#Ecc....Done 
I'iz}Ecc...crct Jt'" 

Deew ! ! r8 ; ~I : = J - 1 
Jr Ecc-Shift 

Ecc:.J::rc t : Tm 
Jr-

Ir7}#Ecc.J::orrectable 
Z}Ecc-End 

Ecc-DivS: 
Ld 
Rrc 
Rre 
Ojnz 
And 

IrA}#3 J:= J DIU 8 
IrS 
!r9 
~rA}Ecc.J)iv8 

!r8 J #$lF ;mask off any unwanted carries 

Ld !rCJ#.HIBYTE. RDummy 
Ld !rDJ#.LOWBYTE. RDummy 
Add It-'D J h"'9 
Adc IrC .. !rS 

Ld !rB}#Wrk~ys+$02 ;start with R2 
Ld ! r·A .. #3 ; cot"'rec t 3 b'J tes 

Ecc-':rc t.J.p : Lde 
Xor' 
Ld 
Ldei 
Ojnz 

!rl}~n !rC 
!r1 J @!rB 
@lrB, h"'1 
@! !r·C .. @!r·B 
! rA} Ecc-Crc t~p 

Ld !r2}#.HIBVTE. RBuf_ToJBuf2 
ld Ir3 J #.LOWBYTE. RBuf_To-Buf2 

Co I I BonlLCa I I 
Tm !r7 .. #Ecc-Correctable ;set correctable flag 

Ecc-End: Jp BankJcet 
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Pr~cedure: ShiftAndXor 

This procedure is used to shift the current syndrome bytes 
( assumed to be located in !rl:6 ) to the,right 1 bit and then 
Xor the syndromes with the reciprocal polynomial if r~eded. 

Inputs: 
Rl BYTE { Ir1 } 
R2 BVTE { !r2 } 
R3 BYTE { !r3 } 
R4 . BYTE { !t-.4 } 
RS BVTE { !rS } 
R6 BYTE { Ir6 } 

Outputs: 



;"1 R1 BVTE { !r·1 } 
• :> 
~ R2 BYTE { !r2 } 
· > J> R3 BYTE { ! ..... 3 } 
· ). .' . R4 BVTE { !r'4 } 
; :> R5 BYTE { !r·5 } 
; > R6 BYTE { !r6 } 
· } .. 
; ) Algo ..... ithm: 
; :> 
; > BEGIN 
• > .' Shift the synd ..... omes right 
· )-I . IF the (sb of R5 I»as a 1 
; :> THEN 
; > R1 := R1 XOR 140 
- .... .. ~ R2 := R2 XOR 12 
· ) 
I R3 := R3 XOR 10 
• :> 
.' R4 := R4 XOR 40 
· ") 
I • R5 := R5 XOR 24 
; > R6 := R6 XOR B 
; > 
.; )- END 
; )­
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Sh i f tAndXor· : 

1 bi t wi th carry 
{ if carry} 

Ld !rC;#6 ;shift 6 bytes 

S...A-Xor -Lp: 

Ld !rD/#Wrk-Bys+$Ol ;start with Rl 

Rcf 

Rrc 
Inc 
Djnz 

@!rO 
!rD 
! rC .. SJI_Xor·-Lp 

Xcr !r1 1 #140 
XOt... ! r2 .. # 12 
Xor 'r·3 .. #10 
Xor !r4 .. tt40 
Xor· ! r5 .. #24 
Xor !r6 .. #B 

Or 
Ret 
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~ .. 
;> Procedure: TestModB 
· } .. 
;> This procedure is used to test if ( J MOD 8 = 0 ). 
; } 

;:> Inputs: 



;> J : WORD { ~!r8 } 
; } 

; > Outputs: {none} 
· )-
J • 

;> Seeped Global Variables Changed: 
;:~ Done : !r7/bi t 5 
;> Correctable: !r7/bit 7 
· .... 
J -

;> Algorithm: 
; > 
; > BEGIN 
;> IF ( J MOD 8 = 0 ) 
;:> THEN 
;> Done := True 
;> Correctable := True 
.; > END 
· > 
J 
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TestMod8: 
Ld !rOJ !r9 
And !rO J #07 ;get remainder from division 
Jr Nz}TstMd8-Done 

Or !r7J#Ecc-Done+Ecc~orrectable 

T s tMd8.J)one : Ret 
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;) Procedure: TestO 
; :> 
;> This procedure is used to test if ( J = 0 ). 
· ... 
} ~ 

;)0 Inputs: 
; :> J : lJORD { !! r8 } 
; > 
;> Outputs: {none} 
· .... 
~ .. 
;> Seeped Global Uar'iables Changed: 
;) Done : !r7/bi t 5 
;> Correctable: Ir7/bit 7 
· ) 
I 

;> Algorithm: 
· > I 

;> BEGIN 
;:> IF ( J = 0 ) 
;:> THEN 
; )-

· ... 
} ~ 

; )0 END 
· .... 
J "' 

Done := True 
Correctable := True 
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TestO: 

. LSTOFF 

.FIN 

.00 Internal 

. LSTON 

. Page 

.FIN 

Ld !r"O, !r8 
Or- !r-O .• !r-9 ;IF (J = 0 ) .. 
Jr Nz1TstO-Done 

Or !r7}.Ecc-Done 
And !r7} #$FF-Ecc-Correctab Ie 

TstO-Done: Ret 

. LSTOFF 


