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1. ABSTRACT 

R~B IS AN IOMOD THAT EXERCISES RM03/R~02 DIS' DPIVES eN AW 
PHil CONTROLLER IT EXERCIS!S THE DRIVES py tOI~G WRItES 
WRITE-CRECIS, READS, ANt IN-CORr. CCMPARISORS. ALL ERRORS'OETECTED 
ARE REPORTED ON THE CCNSCLF TTY. 

2. ~rQUIREvE'TS ------------
HARDMARE: 1 to 8 RM03/RM02·S VITH two RHtl COltROLLERS 
STORAGE:: RNB: R1UIREsoi l' • DEC ~At WOPDS: 93 

• OCTll WORDS: 03401 
3. OCtAL P.YTES: 7002 

3. PASS DEFIIITION 

OWE PASS OF THE RMB ~ODOLE CONSISTS OF 3ftO CYCLES OF THE BASIC TEST 
SEQIJENC r A-paDT I'lnt:'s A WH'JP .'q'!':-C'!~Cl< ~F1{1 ')AT' CO""A~' 
CI THE C6UREJIT SEC'~LI' (CALLED ~LK THROUGHOut PRO~RAM) AND THEN 
IRI!ES BL~ 0 WI!H BIT 4 SET 11 THE FLAG WORn {THE FIRST ~ORn OF 

1~~S~JZt~I!;~tJlsl!~n~~~~'~~!iDip~!~VLlVER&lfitl!T8l~K6 TO 
B-fO~T SITS IN A LOOP WAITING fOh IHt FLAG l~ BLl ZERO to 8E WRITTEM VITH BIf4 SET~ WREN IT IS B-PORT PICKS THE CURRENT 
BLI FROM THIS DATA REID YROM BLJ 0 AND GOES TO THAT SECTO~ 
.tlD READS THE DATA THAT A-PORT JUST WROTE. THEIII B-PORT IIRITES 
T~~ OATI aACJ AND WPI" rMF~Y~ ITo WF~T IT PE-WRiTFS Bt' 0 
WITij BITI CLRA~!D '~r kIl" 81T2 iETL I~ClrATJ~C TO '-PORT THAT HE IS ODIE. 
A-PORT I~TER READING eL' 0 AND SEEING THE FLAGS REVERSED RE-REAOS 
TRE DATA URICH IT HAD ~~ITTEN AND AGAIN DOES AN I"-cnRE ~OMPARE. 
THIS VERIFIES lRE ABItITY OF A-PORt TO RE-READ DATA WHICR 
IT RAD ORIGINA LY WROTE PUT TRAT HAD 8EEN READ AND RE-WRltTEN 
BY B-PORT. B-PORT DOES NOT DO ANY IN CCRE COMPARISOIS. 
B PORT SHOULD KEVER E~CQUNTER A BAD BtK BECAUSE IT OILY 
USES BLl'S WHICD A-PO~t HAS At~EADY SUCCESSFULLY USED. 
THEREFORE WHEN A-PCRT GETS 4 ERRORS WHIL! AtTEMPTING 
A SEQUEIIC, t ON ONE B~'~ IT IIOVES, TO THE NEXT ~tK' IIU,R &E'lTIIIG B-PORT E'EI TRY TRI ~An BLK. IF B-peRT GET 4 ERRO ~ • 
A P~" T~A' nPIVF I. rprpPF~ QFCAOSF T~ IS M ST tT~~ ~ 
fAULTY lINC~ A-PORT ~AS JUST ABLE TO ~UCCESSFULtY USt tHIS BLK. 
LOCAttnN 206 THRCUGP. 244 r.O~TAT~ PCCM FOR if BAD ~L~S. 
Cfi ERROR TYPEOUTS WHICH DUMP THE RH REGISTERS, tHE LAST ITEM 
TYPED IN THE TABLE IS THE CURREII! BtK HUMBER. E,TER THIS liTO 
TRE BAD BLK TABLF, TO AVeID ERRORS FROM KN,OWN ~ED A BAD SPOTS. 
TPl~ T~PTF rrrv ~!V~~ ~~~~~ r~ ~Q~ f_~nQ~ SlDF ~T~CE F-PO~T 

IIQOlO2 
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AL~AYS GETS ITS nLK ADDP~5SES FRO~ A-PORT. IF YOU ~ODI'Y 
THE WRITE BUFFER SIZEL VOU MUST ADO SECTORS TO THE BAD BlK 
TABLE TO AVOID THE ERHOPS. FOR EXA~PLE IF BLl 3474 IS BAD 
A~D YOU DOOPLE THE WRITE TRANSFER SIZE to 1000 OCTAL BYTES 
VOO MUST ADO BL~ 3473 Te THF TARLE SO THE PROGRA~ OOES NOT START 
A TRANSFEq THAT WILL EXTEND eN INTO THE KNOWN BAD BLK. 

B-fOPT ~UST RAYE SRl BIT 4 SET. ***** SRl = 2C (OCTAL) ***** 
THIS MODOLE I~ A DUAL-PCRT 
~ODULE TEST AND OMLY .USES THf FIRST 77777 BLKS 
OF THE PACK: IF V(O ~A~T Tn 'FPIFY THE CO~PLETE ~EDIO', YOU 
~H[ULD RUN p~~ 1I0DULE, THE NOR~AL SINGLE PORT TEST. 

4. EXECUTIOfi TI~E 

(NE P.SS OF RMB RUNNING ALCNf eN A POP-l1/70 TAKES APPROXI~ATELY DIE MIIOTE. 

5. CONFIGURATIO" REOUIRE~ENTS 

DEFAULT PARAMETERS: 

DEVADR: 176700, YECTOP: 254, SR1: 5, OEveNT: 1 
PFcnIPEO PAP.uETERS: 

NONE 
6. DEVICE/OPTIOI SETOP 

MA'E CERTAIN THAT ALL DPIVES ARE POWERED UP, WRIT! ENABLED, AID READY 
THIS MODULE ALSO SUPPORTS RP04/5/6 ON THE SAME M1SSBUS CONTROLLER. 
~~~EVER,TRIS MODULE IS ~OT USED Tr EXERCISE RP04/5/6 ILOIF. 

t 
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SEQ 0004 

~. OP~QATION OPTIONS 

SRI BIT2 SET(1}: 
COUNT DATA LATE fRRCRS HUT DO NOT TYPE THEM OUT 

S~l ~IT2 CLEARCC): 
TYPE OOT DATA LATE ERRCRS AND COUNT TRE~ 

SRI RIT4 SET (1) ;-p-rnRT PROGQA~ *****SR1: 2Q (OCTIL) ***** 
SRt BIT15 SET <I): 

32 REGtSTER OPTION eN RH70 
SRI 8IT15 CLEAR (0): 

22 REGISTER CFIION eN ~~1C 
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R. NON-STANDARD PRINTOUTE 

A. ~OST PRINTOUTS HAVE THE STANDAPP FORMATS DESCRIBED IN 
THE DEC/XII DOCU~ENT 

P. ERROP ~ESSAGES DU~P THE CONTEwTS OF THE 20 RHII/PM03 REGISTERS 
IN THE FOLLOWING CROEP: 

RMCSI 
RNLA 
R!-!f.'R2 

~t~~ 
RMEP2 

9. DUAL PORT SETDP: 

~tUl 
PWECI 

~tBf H=~~2 
Pf.'EC7 I'll K 

~=8~ Rl-IERI 
RMDC ~tU 

TO RUN A DUAL PORT SYSTEM SRI HAS TO BE MODIFIED TO INDICATE TO 
THE MODULE, WHICH PORT TH~ ~GDULE IS LOCATED ON. SEE SECTION 7. FOR SRI OPTIORS. 
TME CONTROLLER SELECT StiITCR O~ THE R~03 MUST BE IN THE A/B POSITION. 
THIS SWITCH IS ACTIVATE[ WHEN THE DRIVE IS CYCLED UP. IF SWITCH 
WAS NOT IN THIS POSITIOfi WHEN DRIVE WAS POWERED OP THE FOLLOWING 
STEPS ~OST ~E TAKEN. PLACE THE SWITCH IN THE A,8 ~OSITIOWI. DISABLE 
THE DRIVE, (OSING THE DISABLE SWITCH ON THE DRI El, THEN EwABLE 
THE DRIVE wrTH THE SA~E SWITCH. THIS WILt PUT THE RM03 IN THE 
DUat POPT unn~. 

10. BAD SPOT FILE 

tOTAL If BAD RLOCKS CAN BE RET~IEVEO FROM PORT A. 
tHE TABLE LABELED "BADSPTfl IS SET UP TO RETRIEVE ALL B~D SPOT 
FILES FRO~ ALL DRIlES ASSIGNED IN THE BIT MAP ~DVID1R. 
(CYLINDER 822, TRAClC' 4, SECTOR 0 - MANUFACTUR BID SPOT FILE) 
(CYLI~OER 822 TRAC~ 4 SECTOR 12 - USF.R ~AD SPOT PYLE) 
LOCATtn~ 1722'MUST ~E §FT TO 10 Te SEARCH USER BAD spot FILE 

SIQ 0005 



MACY11 ,OA(1052) 12-0CT-78 17~Ol PAGE 8 
SEQ 0006 

041502 

~ACVll 30A(1052) 12-0CT-78 17:01 PAGE q 
SEQ 000· 
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TABU: 
5 
5+2 
5 •• 

~! 0 
5+ 2 

I: 
I: 
S+ 
S+ 
5+ 

I: 
~!2 
~~""7 

~ACYll 301(1052) 12·crT-'. 11101 PAlE 11 

IFF-RADI FHIDP 
XFERCTI ~~,. 
XHLI\'I n~.,.,., 

aBQ 000111 

SSCI 0009 
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START: 

000124 • 

RES2X1 

~8HU· 

~u~n· 
1$1 

2S1 

~lCYll 30A(1052) 12-0rT-'8 1':01 PAGE 13 

1'62l~ 

~888~~ 

{()f'M' OOOM" 

,(j~~C2 

5$1 

8$: 

OOOOCI 11615u rail 
~Cr.O()1 116157 

1"1~6 

17F •• " 
P7',-

PESTRT: 

~qcrn~' OOr;124' RSTRTI: 

l7~i4_7 17611F LOOPI: 
&~~~~~. 

LOOP2: 
002122 3~: 

176052 

2$: 

1I11Q 0010 

SIIQ 001r 

16-Bn nUnl 
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175"'1~ 

1~lficc:~{r'! S~r!~~p~;~P~I~;~ ~OD"LE 

H; "'lr;'C'" 01-767 
'Jodi" "0 ~<;l1 fg3° ry ( o 62~ 

17560(' 

52' ~mn: g8~m 524 "8~m 525 "~2r;4~' or 4567 r 776 m 8 I~W: h~fm o COOl 175534 

m O~2"~4' 'l~f7F1 OO~Q04 1755~2 

(um~: Q~,m 000001 175552 
S 31 00/612" 0U1404 m ~mz~: ;mm nonoo] 175542 

m ':~'2704" olpn 888m 17660~ 
~XPU: '1 ?CO 536 06;~~" 104481 537 ~8888g : m U~2~ 2" ASH 7 
002 26" 5300 

54~ ?Qn~~: ~~W~ 5~ ~(~ 3f" l.S 175470 
54 
543 O~274(;" 0"47f7 ~gm~" m g m~: ~~m1 006744" 
541) 002154" Q' 4561 OC250( 
547 nQr~O" ,6C7-7 
54H I,v 7 ," ""'4~g7 (,022:1" 

~~t 
"1C2H'" ron 24 

~.~ (JVf7,j" ,110f? ~ 75 4 <; 2 l?540C 

"' i:o m: ~)1m ~~m 554 C030tf" 014567 o 344 
5~5 xX~R!r g~~~~~ !llm 556 
557 G~~2'~!Jl€ 17538f 558 o 3 1u" Olf767 

f. ~m 
754 , 

55q ~C3\,~," ~U45f m Q~~B~6: ,'I H J 17645C 

562 e'r0 54 " ~f3 g 3('54" 1 4407 g~gggx : 64 Ii ';0" 44 7 
565 8b~: ~ 5j~~ ~6f; 

r03 IJ7l'" ~ ho 'i E7 
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CYCLE: 

CVA: 

MACvll 30A(1052) 12-oc1-78 

CYCLEP: MOV ~~,T~"F.P JSR ~y~R Any BR 
JSP &c:=g~~OY cn: JSR 
Rl~ r!,FLAG 
Of i ,ROOF 
BI¥ LRBUF 
BFQ 

1$: ~H i,PRUf 
2$: HOV # ~~~R"1C51 MOV 
4$: 

RREu~,BEGIN 
REAK , RE8tN 

DEC R 
BNE 

UMER Rfif 
JSR PC DROP 
~¥~N$'RE9~"POPTHG 

6S: JSR g~fiRElOY Up t~~NOTPOY BR 
35: MOV RRUf+21P&~ 

~~t p~, UK 0 
JSR ~5:WRt~E8 
~~H P5;~UZ~8 
~~i "IFLAG L G RPUF 
~8U r wlJOO ; ~fi ~CSI MOV 

551 
GPEA~i,BE8IN PEAK, B N 
R,~ ~O 
R S P~ 

,ASCII ~ESSAGE CALL WITH COMMON READBR 

JT!~PORARY RETORN to MO~IYOR"&i 
,'REM COHTINUE AT NEXT INStRUCT OJ. 

17:01 PAGE 15 

iRE lOY ? 

~~S 
;GO SEE IF A HAS DOlE iE7 ;15 IRIS THI k~RST JI~ SINCE SURT? 
; R F HC ~ THI EC 
'UftSI~ ~~iTTEN THIS BLOCK? 
~HAS A SET THE FIRST TIME FLAG? 
IBR IF N~1~ MUST WAIT DID'? ,KISI: ~ ,I If~gTRt BLOCK SIaCE B 
,GUE POR~ TO A 

S'I:Go~a~fI"~IUf' ~~x~O'I§¥luetfoN. 

,ASCII ME~SAGE CALL WITR CO~NO. HEADER 
;READY ? 

ms 
;TRY AGAIN 

IGET THE CURRENT Bh' 
'2S"fi~t6EwRI'KAAaR T~ROM IT 
;, WRITE IT BACK BUT 
l~~ rGI~bF~~fiC' IT 
, ~ BIT SlY~NG BPS DONE 
,p T INfO IN 0 R OF 
,GO .R~TE IT POR A TO SEE 
IGIV RIVE TO 1 

fiEMCORARY §EIORN 7~ MO.'iil. , HE CON'I U AT N XT I Be to •• 

SilO 0012 

SBII OoU 
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u8m 175m i~hw 17523? 

Hm~ 176302 

mm H~m 

~ZBm 175134 
083262' 175134 
17463" 

17012 1mB mm 
174~72 

oe D'(!lll SVSTF" .Y!PCISEP ~ODnLE 
M8CO.Fll 21-5FP-7~ 15:'7 

mm 
2RH~~· m~~8 
Y74~34 
PHH mm mtH 
1744,. 

pm~ 
d466~ mn~ 
174 H 2 176(12 

17HC2 

1 H~2~ 

f~gm 114650 
C0354" 1746~O 
1'4344 
17572' 

Ao·;Um mm 00(\,0 175736 

1741',< 

MAcvll -OA(1052) 12-0CT-78 II:Dl PAGf 16 

IIRIT.: ~g~ 
~ov 
NEG 
~OY 
MOY Hev 
MOV 
~btEUP 
1SL 
Ht 
1SL 
~e~ 

WRITC~: M(lV 
MOV 
MOV 
NEG Mev Mev 
I'OV 
MOY 
LUEUP 
MOY 

READ: 

~n 
Ast 
~5~ 
JI'f 
foIOV 
MOV 
folD V 
NEG Mev 
MOY 
t8~ 
Lr NEUP 
MOV 
tH 
ASt 

SAYE THE SHIFTED ~ITS 

~ACVll 30A(1052) 12-0CT-78 17:01 PAGE 17 

WPITEB: 

IiRITCB l 

II 11 TO 0 : 

IIRTOOR: 

poOO: 

ASL 
MOV 
JMF 
~rv 
foIOV 
~ov 

~~~ 
MOY 
MOV 
MOV 
tHFOP 
!'OY 
1St 
ASl 
A 51. 

~~~ 
JMP 
MOV 
MOV 
M(!V 
NEG 
~OV 
~OV 
~ov 
"09 
bbvm 
1Sl 

UE 
ASt 
~OY 

~M~ 
MOY 
1010 V 

=~~ MOV 
MOY 
MOY 
~bVEUP 

Ht 
ASL 
1SL 
~e¥ 
MOV 
MOV 
RP 

MOV 

SEQ 0014 

SEQ OOI!' 



000011 115fH 

mn~ 175612 

mm Imr2 

1~4Jl4 (, 4542' 
1 542~ 

17~ 470 

COOOOO' 004121 

"0(554 

mm 000004 
000000' 0067:" 

000070 173h'· 

8~3m· 00 ~7~. ' 
1 ~3622 
176072 

m~c3':~nll S~n~p~;~"Im~ -I'OflLF 

~C~7?( 17416. 

175522 

nm~ 
000004 

mm 
17414f 

bZ~~~8 

mm 
17405' 

l~~W 
mw 
! HOI, 

°88 64 " r 02f 

17'77' 

(,OO~2' 

!m~, 

174QO O 
73750 

173744 

174027 

173747 

~OO()I" 

173732 
C04~42' 1737?', 

OOCOI" 

MACV11 (A(I(S2) 12-0CT-78 17: 1 PAGE 18 

lSI 

2S: 

GO: 

1 $1 

NTRIJPt: 

1 $1 

2$: 

~OV 

~8~ 
MOV 
TSTA 
8Ml 
BII 
~rv 
MOV 

~8~ 
RTS 

; I~¥UE A OPTV! CLEAR 
lP&A DRIVE CLEAR TO FiUISH 
;ISSO~ A PACK ACK 

1~~9+8 ~~AIT8fi~ECT 
;g~IFt8E~!~I.~D¥o POSITION 4,5 

MESSAG~ CALL WITH COMMON HEADER 

~ACVll 30)(1052) 12-0CT-78 17:01 PACE 19 

3$: 

4$: 

BLHD~: 

1$: 

75: 
6 s: 

os: 

105: 

PIC~D~: 

IS: 

lS: 

35: 

~t~ 
JIIP 
JSP 
DEC 
J~P 

m 
CL~ 

8H 
TST 
Btl 
~U¥ 
BNI 
INC 
BR 
~8R 
Rill 
ft~CR 

~8~ 
~OVR 
BR 
HOV 
SUB 
BIU 
INC 
SR 
AnD 
SUR 
BMI 
~~CA 
AOD 
~OV 
~OVB 
RTS 

eLR 
INC 
CliP au 
~6~ 
BITR 
BNE no 

mQ~o 
UNI'fN~, ffR. 
2~ 
PC 

ift"AC~~Ci~SN8~ RETRIVING RAD SPOT ' 
;IF SO, TflEN BRANCH BAC~ 
)YaY A DIFFERKRr BLOC~ 
iV NT TO ~E-DO SAME DRIVE WERE OW 
iG DO IT 
)BUMP BAC' RETURN FOR! RETRY 

,START AOOA AT ZERO 

UNITNC,R8 ;USE AS A~ INDEX 
BITTAR(R ),DVTCE ;TEST THIS DEVICB? 
~~ IAR IF VE~, ELSE 
n~,(sr) ;BUMP FOR A GOOD RETURN 

SEQ 0016 

SEQ 0011 
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r 004~~O" 'f5t,~ 00075' JSR RS, READ" ;SEE JF D~I'I i, READ' H ~8m~: ~, S~~ O~0511' 
BR 

ft,tOTR' Y slfsj Gb!c~t R .DX~D ClECK ICU. JS~ 

~n 
I) J4512' r 22717 o 402< 17S0H 4$: CNP 24 25, 'RMDT ;RMO ? 

8~H~~: s~Hr 024024 175016 ~~~ U4024,<RMDT Jn~1 r SO 

II! Sllm'iliid 
BEO :11' iII!iT!~I ~U'T~&AfiEAD' 17177" 173700 

iiiiso 
ar 1,MIX e y 

iiltm: gf5H" ~ 004 
a 4 ms: m8 n OC4~52" ~6nt7 000001 AHn~ PICI(B~: ADD 81 BLK :00 NEXT PLOCI(SECTOR) m °8~5fU' 0r7r 17H12 CI'P (.~,"71'7 

o 5 ~6" A ~~ 1 000001 17360( ~h~ ~~~8LI( ,GO RACI( TO BLOCK 1 il 4~ u' • E? 
811 OH57~" 0(5767 17363~ lS: TST I OV INOT RN03/RN02 1 

T 
R~lHF A~ 9~~~ nt~~~" 

~n~ ih~sGI'RO la~~Ntivpl~p8¥TTfILE 
g ~ o 61" 0,21 l MOY ,~ ,FOR 16 EN IES '04H4" 0 f72 2S: CMP LK~1R ). I S HIS. BlD RL~? n ;~1~;~: n'~19l AEQ He I( ~~Bui'Sl ¥08'~C~oAK~~M ORE DEC , 46.4' 2f· 3 _ 8HE , aCK r~ Rt TO b 
819 04~2f' n( }O? 3S1 RTS PC 

!~~ .' 463~" 8L18° o~~ 444" CLRRB: MOV m~~f~~1 "CLEAR RBUF IUFFER ·,4634" 1'7 1 1 272 MOV SCIT ITS ADD ARD SIZE 
823 .14~4~ " al;:m CLRCO~: CLR CiO )+ 'C~HAR UHR H m ·mn: Rt~ ~ RCO~ ~i Blc, TtL DONE 
826 ··r.4~4f" 9~' 207 R S PC 
827 

m~H DROP: MOY ,hH ' tNpIALI7.E iROP PICKER 8~8 'r6S '," Si i~~l R Q I. '~6 54" U~X . D,RO ~ ~~ On~FD81 ~ ftH~'E'T t' 46M." l 1403 ejY C'('460" c f3r~ lS: ASL R~ , PgINT 10 NEXT ~RnE m ~g~~~~: r 'i3Q DEC R I I Tn I S THE ON 1 o :3 ~ BNF. Ai : NO LOCK AGAIN 
A34 "04~1v" r. "167 173514 2S: ~l~****** ,ell~I********l*2§~r*JVI*21111******.****.*****.*****. m :~¥~:~RITU:~iro TO ASCII AND A31 
A 38 rn46~4" 

~ ~m" tMOOO" 000414' OTOJ$,8F.GTN,U'TTNO,AORl 
S~8 r.() ~7C2" 

'*******************************************************-* ••••• 
AU '~41f •• f\. ( 2(1 '"I TS PC I RETUPN 
~H -------------------------
844 v470~' .15~67 173530 ERRORE: CL~ BAOSEC i A!I~N~l~N OR ERROR 1 ~~~ . '41lr T 77 174FO TST !RMCS1 

/4 "1' 2~~ ~ ¥~, (~5)+ ,BUM FOR GOOD RETURN P4 . : <4 1 to· I. ~ ' .. 

~ACVl1 30A(1052) 12-nrT-78 17:~t Pier 21 

IS: 
2251 

11$: 

cooo",)" 001444" 

174' '., 
000' 'I 8$: 

q$1 

lAND ~ETURN 

IADORESS CF RMCSl 
,RElO AND STORE 
,ALL CONTROLLER AND RM03 
IRECISTERf 

SEQ 01 18 

SEQ Q01~ 



"upz 8e~ u IH~t Bm~ 

00400' 1742'-

8~~~~ ~ 8 8 r" 1147' . 

I?HIO 

OOO~OG' 006?," 

wm 
OO( 25 ~ 

wm· 
'r"~4~ 

M~OO~ ln502 

OCOOOIi' rOI444' 

m~p I'HOO 
_ O' 006756-

~6~H3 l72742 

mm 

RMBC IJ'_CI ytl ,:y <;Tf.' EXEDCIS~~ ~PDUth 
XRNRC~,Pl1 21-~r-P-7~ 15:''''' 

QeD L;~~~: ~lWi r~O(ll 11402· 
Qfl 1 4,' 10 

6B n ~,r ')r- (, .. 13 21 C " 4r'-' 
!1~ r st.,"" 00 ~ •. F 

Q64 (;)"-'1(1"" '1, ; ~ 174 . 
~~'i ( •. ~ r 'i 1 '). 

l(,~, '6 6f 0\"';14-
q~1 (~"qF' 03;'" CO~, , 

HZ ~ ',S ~' rQ,;';r-
n t ~<; l-' 

W:~'t 
00 f' d 

r.o~·" 

m \'(·(;,,1)3:? • t· 3 , .... (t 004(11 ( 

~Ii~~~~: ~~h r 9'3 C1( ... c 
914 rto5~4' Qot' ~ 
91'i fj' r; I) d';· r3 2 0 0 ,14cor' 
97' r j' oj!:) 2" 001- 13 

~n ~~~.§!': i8t~ 1 \ 
0,0 ~'I '-'i 6i1 ' 13 ;177 ~O 4(" 173732 -iB; " '5 f" r.O!4"'S 
9P i, m~: ~WJ1 o 10('~ , 17373:; 
QO 

9"3 ' (''itOl ' Jr";S m ::?~~Ra; ~ "~'i r !,'j 
qg< 
9"7 
9~P 
98Z 'T6rr WI" H~m ~21 c, ~f1' ," 

o 'ilil" '147" 17 71>6 39 ' RRi~iF ~t.Wl 1727<;6 

~~1 o 0 ~, • 0(. " 
9~ 

m 03' <31' "Bife HW~ iBm r',(~4 .,. f1 
~9~ ~'()"4E' CCC2(1 

99 

tr~ 1 ~3 S":m: ~1!~' d ~~'"fV' (")10 ~ AZW1 

W~ 
ry-'oFF2' ~~~4-7 P8~:'; j: gYr.,W g447 
~~F - _ C'tf 

1 87 00"14' ;'12777 or 10 173~7' 

m8 8~U16: ~p;U y ~J7l 1725; 4 

O~"T4·L!'7 

un 
005 1 1'- 1(' r4 f 
Cr720- 10·1 7 ~~~ ~: ~ 51 4- 1~44·7 g ~7~Q- 88<1~7 1 " 6 5134' . 11 ~ 

"lCVU '01(1052) 11 nn-?8 1'- '1 PACE 22 

N~TRDY : 
4 : 

6S: 

2S: 

5$: 

229: 

1S: 

1S: 
; 

"lCVU 

1$: 

ERSIIB2: 

ERS091 : 

REZET: 

H: 
1 $: 

140V 
RTS 

'-I,SADSFC iSIIT 8AD SECTOR DETECT FLAG 
R5 'EXIT .... i 

D~OhD~ m~ III! 
ORin Hr.T EIIST 
HARDIlARF ERROR 
UNITII0,8RMCS2 ; LOAD "NIT ADDRESS 

30A(10521 12-0rT-79 17:01 PAGE 23 

MOV 
'U~!i~~81 '~EAR nRIV~ AID GRASP TH~ DRA'f MOY J : BASE A DR 55 OF RH C NTR L ED 

BIT RU1' ,R ,OVA BIT: ? 
BED 

1~I4DS'RO ;.0 
MOV ; S~" ST~TUS IN RO Tsn 

tn,RO 
; B I E PEADY 1 BPt 

BrT f VOLU~E VALID 1 In ta1T~' FO J n~I'E P~ESEMT 1 
, N 

BIT lim"" ; WRITE lfC'ED ? 
BHE 

aIT1t,RO J ~~~ID~ CM LIRE? BIT 
BEQ 

in1.,Ro ' 110 BI'1' S ANY ERRCRS ? 
BMF ~ , YES 
I~I IlIT11, _RIICS! 

l tli!HTIOH SET 1 
BIT ;DU SET1 
BEQ 

,ITl 2,lIRMCS2 'n II' NOT BU ~ H U~OfiE7 ? 
RTS R5 ; RdoRN RIAi~ 
~n ~~5)+ j i~'GR~Hi R ¥I~IAbVLLO~ING CALL 
-------------------------
MOV RP~6i~fi8 $ t81B I"tiARA~AoF DATA VRITTEN MOY 
140V -(~ ),IWAS ; 0 D THE DAU 

i~f UH:SADR f &~~I lBi~!SI OF DATA READ 
R 5 i P G. 

=8¥ R~CShCSR~ , ~OAB AD~ ~t ~08RERT ~SR 
'tMC ,AC R , 04 ceNt T F COR EIT CSR 

RTS J RETURN 

U¥¥ n~m~G8 ,OVA BIT CF RNCSl 
ANE 
BRElK~'B~CIN 'iEMPORA~' ~E!URN TO ~ONI~¥fi' Gem ,~ H~T ' HEN CD I DE AT HEX T oetloR. 

~OV '8IT5i~RI4CS2 , ISSUE AN RM!l INI! 
MOV ~1?7 'Ck' I SET THE 'bun 
~~¥~ OMCS ,11 ,C OLLER READY 1 

8MI ~ ,YES CONT311¥ti 
BPEAK~,BE I~ ;TEMP6RARV E RN TO MONIT¥U" • BPEH , BEGIN ,THEN CON'INO~ AT NEXT INS OCttoN. 
DEC CLK 
liNE 1 ~ l '~IT SONE M RF. ? 

SilO 0020 

SEQ 0021 



m~c8~~> : '11 S3~!~:p~~I·~I~§~ 'ODULE MACYll '~A (]('52) 12-0CT-'1B 11: ·1 PAGE 24 
SEQ 0022 

UU ,'136 • "17167 000004 172142 ~2~ •• * •• f~~~~~ly~.* ••••• ,~~at§~~k~~.'2I*~~~~X •• 'A ••• ' ••••••••••• 
r '144' 11 <4f5 000000' 000000 ROFRi BEG IN NVli. • CONTIIOLLI!R 1101 READI 

H~i s~,;m: ~I 14~O o~~m' 
l**-* ,*****,_.-.***** •• ,********.****. ***** **.**** •• ********* 

, . 7 6 25 I M~eS,BEG~~HAS -(SP 'C EAR AL~ BITS 
Zg:;m: 8C ,6 1 i13550 ~OV ~5P)+~@P"A~j~ TnE S "MARY RBGISTER Uh ' 1207 T S C I!:T RN ---------------.---------

nil n O~} 1'1ti • JlPCC 112112 SETUP: I'OY ADDRrO 'IT BEV1CI ADDRESS 
~O~714° T1~q Hi~n 

MOY ;~,II CS G IE AYB BGISTER ADDRBSSES 
'6mg~: g f(; ABG ~p we 

un 
;'OWll)O ;)62"'( 

Ill!!! 
ADD 

f,RO 9~~r1~: g~03~1 MOY r~RBA ~ ,,~ 4 0 QI6 F~ ~g~ ~IIMOA 

18~~ 
X (; I, Jl. 0 n('-10~ 

1 I~~o ADD fi ~H~cs, t·"i,~lj: ,~ l6uf MOY sn r ~ f 4" a~m~ ~ ~~, m I~:!~DS l(ilQ ('Of. f")v' Qt noo 00 0'" ADD 

m~ 
~q~("4' "~r If {qm; A~Q I~'R~ERI ~Om~: 81n ~ ~H AS 

181~ 
"~/'C10" ~~-~O~ ~~j~4t ~8V IfRO T£W · ~ I" 8 :H~IA ,'" ,. !'h· >, -7 Z ADD 

246 f:~mt= x~~~8 bZ aJ~ HOY ;~NDB ,41 ADD 
lO4H 'Of! j40 nlNf~ 113424 MOY O,RMMRI 
lS~3 '~l'" -166~~ ~q~~Ht AB~ H~C~DT " f ~ ~, 
lOS 1 ,1~ 30" ~'n 0 (j oh AnD 

• ,110 

13H ' 01 144" ~J.O~p~ HW~ 
IIOY 1;'~2SN ~13~ 44: "16 f ABG ~R OF 

tm 
c (. f 1 ':ii. • "'nec nOOOt" ADD I ,RO 

8H (~T4° ~i~ZR; A~grl MOV ~'~~Dr ~'A H 0 f Ed AB, Of f4' r: f~ r:" pS9 
( . ..;.t-! 1v· : ~ ~Z~~ cooe : ADD 

f0 r r ~ 1 '·1' 

~~p~; 
MOY ,R"~1I2 

g~~ 
tt ., rl "If " • ,; 16J'~q ABe ,Rs (.J f 'l. ~' ( ,.n$c ,R EII2 iO o, r,,),; 21 \,/ • o 002 ADD g ~~MF.O VU ," I') f 214' t: ?'Of"? p H' MOY 

m~ R~~m: ~')3~~ tqmi AB~ ft ~DaEC2 
1(,(7 , 0f2.1C' 

" 2~7 RTS PC 
t~fg 1("f'O A -7~8 ceOOOl 17214' SF-TIIP2' !U U,FW 1'&RI' T~IE THROUGH? 

~0 W H: ~J~ 17154, ,lAS A~D ESS OF RHl1/RH10 
1071 r;,1r?H' .. f. 21t)('l 00004f ADD .~~~dO ;IIIDIX VALUE 

q~HC 01.'(" / 't 11 '~j:~~P~~tQI!~;~ ~ODULF foIACYll ~nH 105 2) 12-0('1-78 17:01 PAGE 25 
SEQ 002: XR~8C0. Pl 1 

lQ,)2 ~ :f2~2' '32H" OGl0r 1715H BIT 

roo"'"'' 
Jl~110 50PPOR'f? 

leH ~,(7~~~: idm rogog; m ~ RD 
IN 

lrS 
'.'62U o "121f7 1 0 0 .• 1"'1 '1i: AJT SiTt5, <R! ,SPECIFY 32 REGISTER ON RA70 ? 

l H "''"I~''!7!i· ~~q~~ PFQ 
~!~~~Af ~8'AI6CI~~ IBSos! 1RE RMBlE ADDRESS ' "6~70o imt~ AB5 • ~ t 02 0 11606 35: 10')Q v f. ~(' f.. .. 1fno~ OODl~ ? ADD fi,RO my ~::m: JIO') r ri ~4 HOV f¥~~S~o ., f7 (, Z 01~o 1$: MOY , GEt VECTOR ADDRESS loe2 ,·~t3n" , 1 ,7 2~ HOV a'TRUP~~(RO)' ,SI! POf.flR JUST IN CASIl 

im ,(, f.J ~ F .. H~H 1')146" HOVF p~l,(I1~ I sn PII CR n 
(I ~ F 3';>" 2S: IITS I R URN 

l:1 ~~ '" ,J t 'd' • 2f04C 0·P14 8 41~O; MES1: • A sell · TRANSFER ERIlOU' 1~~7 {'f 42 0 ': ',12? [ ~ 1, < 2~ 4t 
}r~ 

. ~ <n 0 0.; 1~~~ 041s2: 022521 
t §u 

~.; ~4: ~~f · 01 [ 464 4( 051501 11£52: .Hcn MASSRUS P'RITY ERROR'-
1091 l" 

,~ , 
~~)W ~'H'i'H &,0040 1092 9t '2" ~hF 44~~' .~m~ t~~~ 

, 
~"1~(~ Xi. "( 0 '.2m 19.;S 0f. n° ~46'4 

°T~' 
MES3: • A SC IZ 

, 
MA,~RUS [ 'TA PAIIITV ERROR'-1 ~I' "6 If' C4~1~3 HH3~ im .~f, 

~r 
04 5 , n~h; ~, o 4~5 g 

H99 "6 ,,: .. " ?O" 4 ('~111' 
110" '<6 H' "m~1 ce. · m~ ,~ n: .~~l( rl~~' j: ~44da' ~ES4: .ASCIZ DRIVE v" 
l1fd ,',f, ,:;.~ .. (140 ('421 ·1 04752- MESS: • ASCIZ " DRGPPED' • 

m~ 
, f "!i)· · e\B~ g~~F~ p~~~t ;~ ')f' MES6: • A SCll RETDY EXCEEDED'-Of r; 4 ~ 4~4" 84{f3, C 4 < ' 

1107 !J~ 12 0 '?~r 4 26"'1 00 IT Of 14: , ,J~f (4 ,64 
°T~· HSI0: • ASCIZ " DATA LATE ERRORt" H ~ <I< mm Qf ~(' r' l !r 8~ ~2~ 

liB ' f 4~ 0 {( 

~ F 41 0 ?40 O~ 11 0' 053tl1 ~ESl1 : • ASClZ DRIVF NOT RElOn' 
liH ,',6 ~~: ;i;m RmH 83S ~~ ')f 

rl~ o~ 0" ()t;,t 
11' 0f '1" o 4f! X4 ,) Q l mm ~ES12: .ASrrZ COUL" NOT GET ORnu' 117 ',6 h' ,./", C 4 ° ~Z l' i~ ~f 1"" ,..,,q ;~( '1 .~ 

p~ri v' ')4" ~"3m 02 ~< 1 0' 11' m 1') 0425 C' ~ES14: • A SCIZ OTHFe PORT NOT UPDATING DRnn" 
In "I 

W TPl f~ U!M Qf ;~o'~'4 
8~' Hil 

l'f 15: i~m~ 0' ~1 

~~ ~r "?2g~~ m m~~~ XMF.SH: • ASOZ °1QVF· 16 BAD BLOCKS DETECTED" 11 7 <;,0 " <,' 4 4~ 



~ACYll lA(1052) 12-0CT-'B 1111 I PAcr 26 
Sill 01)!4 

11II dlW I\;lli. mm mill 
·~T 3 B~I~19: ~~~~ ~" TRERRI r 9 7'1 

1115 OU~7 4" l~f157" MCPERA: H~r 
j~ g~i~~~: ~ ~~~~" MDPERR: ~ ~;; 

UU UHW nmF nCEDI MU~ 
DLT!RRI t 4~ 

Illl r'~7~4: o~~iW NOTI 

nm~ H 60f~+ ~ ~,ff TOUTI 
(IJ674' 77 

H~ C(,~744' OOf4~r pORTHe: 1I!S4 -~ O"~Hf' g~f77 " NUMR 

Illl "06750' f4;r r~n~, 83m~: ~~~~ . 
r 0675f' ~(i 64< r ORP: VES4 eO~76G' qF7" " L~ ~'m~: ~ m~' r~'~7'1 

iHf 
167H' ~66~:' IIUI5: n~m '·'f770· I '7'" 

(·".677f 00001 ADR~ : ·nKB g 163 "007' 0' NUM I • TE 

1m C~7000' 8~' :Im ... ' '7 : 

-------------------------1m )(;r.oo· .EIIO 

.~BC nEC/~ll ·YSTf" F~f~CISER ~ODULf 
XRHRC".Pll )1-SFn.n 1~:?7 

~ICYll 30A~105i) 12-0CT-71 17,01 PACE 28 
CROSS REFE ENe T1SLE·- U ER SYIIROLS SEll 0025 

165~ ;s~Om Wli lOW ln~ ADDR22: r'OA~O( T 1m: :D91 t601m n. 
AnaT !·O~lC4R 

Hit 
AVAS (e~m~ 9ql* 
~AOSEC 4P2 844· 904* 

um' ':rmt~ m H~ m ~n ~§I nl fn nt III lill JU liU S38 544 5~ 

l~U, 
8P7 

lUi. 
918 

BITT All "0454r 1~~~ 
Rp~ : (~T B T : r·( Il apr: ,;;2 c~ ml ;;~ m m 919 1002 fJT~:~~40C' X4i BIT ," nstr 9 : 02' (' 9Jt14 : ';46 S~ Hh U9 IBq~ 8M 975 !, ,- R TI< : lO~OCl 

~JB ~ f~gr2 

HI' 
859 

B T4 : 1'00 ~" ~d BIT5 ' '·9n~4'. l~~~ 9IT6 : ~"/I 0( 

W7 : °OO2C~ 

~~ i BPS :: "or4~f 86~ 969 

B ~ - ~.J~~'1H j • 34, 368 m: 415" 418" 423" 07· 430 442" 494 551" 152 
,~. 80 " In· 

8 5 
~h~m, ~mw ~~P. lIn 537 538 563 564 918 919 92. 921 1004 1005 1 12 
BR~ "~~8;~g ~m 

1 113 n Di : i 44 r 
'( ti 4R' 51 , 8g~~cr ), ~4Ho rn • 8~~DCT Q~sl4fP ~I~ 

AP ~ E0P '9~ 

T r: ~ Q~~4~4~ BS# ir 924" 1008" 1014" 
HRCO~ "46 .1" 

RPP ,Y41i16~ r~~ fW 449 eMT u~4 H 454" 
CNU Ogr.4 tOR 'gB 447 469· 
~~~~JG ~o~t(jt~ ,-at 

391 q96* 
CIA fl'lr r'2R m in: 547 549 
~!gHR 68 ~~~:~ 

o C 620f 47~ 52lti T r~on~ 8 mr 1 :4t4 m! 39'· 586 602 618 634 650 149· 7SS" 769· 



R~BC 8Ertm s~F' E~EPI~s5~ ~ODULE XMRC.P'l ·':EP-8:. ~A8~P, .0A'I~5i) ~l-OCT.12 1~; 1 PAGE FE NC fA E -- D ER Y~RaLS 
29 

SEQ 0016 

ULr NT "04~r 310_ 1m; g~ ~~R 'Ia~ u m. o P 1'~4650R 5/\0 543 73j 82811 943 

g!k~~R ~~UU! 

1111 
ill: 11~ f Uti &n. 617 633 649 '148- 763" 764" 17"1" 'I'IB" 

Dilr Tlrp 
66 

~ B TS= ~ ~ 1R H '104" 705· 706 

~ = 1 44tO 46 1020 
ERR RS 0047 'R 21 8441 
U~3~~ ,gm~~~ ~w m n~; 938* 10H* 

n~~~ RX~f ~ A3' 
1~3~' 

~fF8R= ~~~idR ~'li 
~ E~ P ~ jH m· 382: m: m: tn: Uj* U2* ~~~: 55B 736 H6 1068 
FUNC n J424P V~ 579" 595" 611· 627· 643* 659" 6"15* 701· 708 
GETPA~= 104415 383 453 
"0 t83744P H~· m 626 642 658 674 693. ~nBUFt= 4414 
i DCN ~SOO4t m~ iR8ER~= car. 875 898 940 1018 
HR PA 0 5 R 
[CONT ~~r3f~ ~~H [80UNT ~ 'rr [HU~ ~" ~ r. 
["OOX.: 0 63ft 457 rm r.i)OO~(jP ~l~~ r8~~ CR 37f 
'8°P~ ., ~ ~p 3 6 45 " 4j2 • OP ~o ~H 45A, 463 7 5 741 949 
UP2?~= ~844r r~· Illl: 4bP~R ~ ~~ 4R 

1 h~ ~ P I<P Ji UP 
~ESI OO~334P 

:EW 8Sf"P~ HH! t il lES ~ b~~ ~R o 65f ~ 

i~iH :~W r.u~fHR llW nlH7 R 

:~B I\j' 63Cj7R 

lr~' un ~6~:m 
Q<. 

IE 5 1 gin m; '[sr:; ry')~1m ~: IES< 
'~XDV "j?44~I> m: 403 750 7P2* 199* 811 
'nNI~ (1~ OC· R mil :sg~P = ~ J 4~W 501 544 728 733 861 881 884 8117 926 944 ISGS~ = ~8t2 m~ IB¥S = , ~Hp 1144# 

'MRC 0' IXll SVr,Tf" nEFCISH "aDULE VACY~l iO'~125i) ll-oCT-7g l?iOl PAGE 30 
P~Rr.:' • .• 1 21-~Fn-18 1512' CROS R , E C tAB E -- 0 ER S M OLS SIQ 002' 

'OTPDV "J~8FP m~ 
47P !;11 524 548 794 901 90811 

TRUPT '04 SF 

II!! 
ULL = ''j" 0 

~~~ :,H1'11Q 1~ 51 1~6r = -uVHv Of. 

~~ . ~U U~ ~n m ~U ~n 3U ~n ~U us 
W~ TOA S = • 04120 

ASCNT "uOIl34P 22" , 

B~ Mj~r Wi ~~r 
701 '.:oe, ~ R~ 

ICK8" "G4~C I> 451 8g7t 8~E 
Ic~np 18~4~4~ fQ m 4 9 7 U 

'If. l~~~ ~ ~ ,~h~ 7(' H 
OPSr2= "2r16 
RRTIlG '86 4F TY 'J U, 

2 "7'Pf m. ~H 1150. 
PTVO croco p~~ no, 
PTV; o .'£4(, 
RTV o ~ C8 7~. 
PTn o 0141 70# 
RTV4 00"20Q r RTV5 ~3t.m 

I',Q 27re 
~TYf 7(ft 
RTY' n00~4:' ;:, ~ S 171 n 
SW 111 " " H 
lISI! ~·~:W ' ~ 
USI!] 

~n AND$ h¢43Hp ANNIJ~ 2"' BUF r'gg4 44P ::2 iW in ur ur 514 528 530 532 551 558· 821 
ellHI n "l'~P , ~" 
AUFPA C I) ~ P '34 54! 664 
BUFSZ ~gvl'2P r~: 6p 

iU-
f45 661 82 

BgFVA C n~~4p ~~ hi m ~Ag ~Zhd~ 4d Ul' n~ uov ~ 054 fQP 4e ' 929 959_ 
nIPT 0mm 3~3~ mf 1072 
gS~ ('Ii006Co 2'H 
ES x FgUm ~~~" 1aa~, IJa2 948 
EZF.! 
~AS O()r3~R 351M 68 688. m~ m: US: 12U. l~U* 1~3~: ~BA O~ 5 4P 3m ~r IUl· 
~m 08 51!',0 

j44U 4 ~. In~: (j, ~ 2~ ~ m: ur 3~~* 312 68;* liU: IB3~ 851 910· 911 
91 r 933 942· 99 102 • 

~gB smm ~4"1 18~8: 693- 91)9* 92 9 9* 991 1007· Fq 
IDA i;81~m 311 H 58~' 60r T* 633* 6~9* 665- 1034-
~Uij 3~' " 892 89 • 9 O. l~U: !g~ ~6i~j~~ '1'", AH m* 18~a: 6 8- 650· 666· 1056· 

~ "l." 



RMBC OE(/~11 S~iTfo E~ijR~!S~~ ~ODULE 
XRM~CO."· I • -s'p· I 1 MAC'P '(IAUf~i) lZ-oCT.71 11:1 ~AGE CROS',FE N U E _. U IIR V~ OL 

31 SEQoue 
RMDT xrr ~5U 

jill 
797 105(\· 

UIU '~ ~ a~ 
'Xr 4~ jlu R§R ] Ill! " u~ ., 15HR r R I4R 

'. q~R RM~~ , ~ R ~7N 1 I : 1054· 

!iUh ~~r;d 
H 

41# 5 • 599" US· 631· 647" 663· lOU" 

s " ~12R i~e 

Il~i In nj* Iii III lB. nf Ul. 111 IU U~ m 
I~t 888 

~U8~ gOH 2R . 5 OR 7~ 

SMIJ P2 ~8~~a~~ i~h ~ FBI= 
SOFPA 

~88~j~e 

1111 

S~OINT U~ 
734 945 

~ rz = ,80 ~ R 474 730 850 1ns 
SR 001) R 
SR3 m~ 1~ T 451 S ART 37Gb 

hH ooor~~ nn B~8 m SVR2 o 0 6~R 
SVR~ ~Uro~ 

Ill! 
n~5 'J HR 
SVR6 o . 7~P 36~ 

SUf.~T ?gt45~~ P m· U8- 94y frER I:'~ 1 4~6P 2# 52 • su· 
UT "'r74~~ IFa IH~: 760· 764 7'1." 718 t m ; ~~~,t ;A~ TRPDPD= )00022 mTNO ~2~m~ m# ~~,: 1n: Us: nt 693 711 140" 7113" 7114 7111 82'11 838 

59 
VECTCP "orOlOR 208JJ 1011 
,m~p.~ ~~~m~ ~m ~ i' 68 4 WBUFP A (. ~'D4P 584 6 0 
W8UFRQ 'nt rSt m~sz ~'b t~ ~~8 iU: 597 
WOTO "O,'ll4R 48* 

SSQ 0029 

WR ITCR ;8~46§g !i~ g,~: lit ~HW 0(,:107 ~ B1 5 9~ 
~~Ig~R ,)031~~R 

~r ~r 66(1 WH ( ~8m~~ ~6i; f ~ WRT OP 
X8LK 'J tHtQ 

mm "C~~W jU~ ~IO Zf,p. 
XFLAG ': 8 '!i" 
XME~ ; 370P 07H 591" 609- 625· 641* 65'7* 673* 69'/· 698" ''19'' 700" '701'" '107 
X~F.S15 '~~~~v l~f~~ 1m 
:ERO = ,,~c. ~ 3 C;~ 401 483 488 518 '73'1 9.'1 UUII 1162. 1165. 

o AAS 0 ~8S8h 8g~ 


