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P11
PAGE 3
1.0 RBSTRACT
RP11 FORMATTER CONSI OF THREE PARTS,
gsﬂﬂ é S?SK IN ?HE NORMAL MANNER RND CHECK
RLt OR VALID TY PRRT E
RRTOR T WRITE

o?i"E sgnm.zﬁ 3 FOR"‘m’?oﬁa ADDRE §se§sspsc1r?én BY *us

2.0 REQUIREMENTS

2.1  EQUIPMENT , a

STANDARD PDP-11 CONFIGURATION
RPIIOEISK CONTROLb%R
ONE OR MORE RPO2 DISK DRIVES

e.2 STORAGE
PROGRAM REQUIRES 4K OF STORAGE

P
. 5
BRRRLOV2BBBIRRRERZE dad-Jatul 2uini g?

2.3 PRELIMINRRY PROGRAMS

SKLESS DIAGNOSTIC
D%S:E gP LIRBILITY DIAGNOSTIC

3.0 LOADING PROCEDURE
USE STANDARD PROCEDURE FOR RBS TYPES.

4.0  STARTING PROCEDURE

4.1  CONTROL SWITCH SETTING
SEE SECTION 5.1.1
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DIRPHA.PL! ‘
@

pace 4§

4.2 STARTING ADDRESS
THE PROGRAM MRY BE STARTED AT ONE OF FOUR LOCATIONS
BACK | AND THEN-VERTEY THAT THE HEACERS HAVE
BEZN WRITTEN CORRECTLY.
* GEROR T SBECIeY B pat IEULAR HEROER TO
BE REWRITTEN AND VERIFIED

3. grmum RDDRESS 3000 HILL FORMAT _ THE
THE SECTOR ADDRESS

B MR e T

4.3 PROGRAM AND/OR OPERATOR ACTION
1. LOAD THE PROGRAM INTO MEMORY USING THE ABS
LORDER.

SR TEROA

o-o.-‘-o-ozo—r—o-r-r-o—
B5ESFh ESHE

mn
P

LORD DESIRED STARTING RDDRESS

SET SWITCHES (SEE SEC S.1.1)

PRESS START

RHI'E%I;CLEI! PROGRAM IS COMPLETE, IV WILL

noEw

- 5.0 OPERATING PROCEDURE

S.1 OPERATIONAL SWITCH SETTINGS
RFTER IlkO‘iDING STARTING RDDRESS SELECT THE DESIRED

r-o-r-o—o--—o—r—-wo—-o—»—;o—o—-;o—o—-n.—-a—o—r—»—-v—r—
I IR PN N AL NS BN A A A A A

~J
o
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SRS P L R D S SR AL L2 8 B8 SR B LB Ia Y

DD
P B bt Bt e ha D=t P Pt e
OOV N LW—-0O

RRRPERNE

FOI

PARGE S

SWITCH SETTINGS ARE:

dd =t BELETE Enm;oumi‘

SUBROUTINE ABSTRACTS

TRAPCATCHER

- "HlT" NC PEATED FROM O- 10
CRTCH 0(.% %AﬁSRE Pllg ; g& CTED
TRAPS OR INTERRLPTS WILL HALT AT THE VECTOR +2.

ERROR HANDLER
THIS ROUTINE IS ENTERED UPON DETECTION OF AN

ERROR.

ADDRESS, PDP-11 STATUS, AND RELEVENT ERROR
x'rfoﬁm?'fon 1S TYPED oUT. xmisn TYPEOUTS, AND
HALT ON ERROR

ERRORS

ERROR PRINTOUTS A

81 ERROR MESSRGE FORMAT:
ERROR RT RADDRESS XXXX PS= PROCESSOR STATUS
RPC? EONi NT g"mg

RPER = CONTENTS OF
RPDS = CONTENTS

XXXX ch noogsss WHERE THE ERROR WAS :
fr HE OR MWAS ENCOUNTERED IN A

suaaounne THIS ADDRESS REFERS BACK TO THE

MAINLINE CODE WHICH CALLED THE SUBROUTINE.

#2 ERROR AT ADDRESS XXXX PS= PROCESSOR STATUS
CALLED FROM SUBROUTINE AT YYY
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7.0

8.1

8.2

9.0

3.1

GO1

PRGE &
'CYLINDER TRACK  SECTOR
8000 =
ﬁrmém nlsuc R Icoon sgunfR gccmgxpmts
CONTENTE OF THE HERDER EQUALS WHAT WAS
KNIALLY POUND- IN THE HEROER.
RESTRICTIONS
' NONE

. MISCELLANEOUS

EXECUTION TirtE _
AFTER PERFORMING THE SELECTED TASK, THE PROGRAM WILL
RECYCLE. .

STRCK POINTER
THE STACK IS INITIALLY SET TO 600.

PROGRAM DISCRIPTION

STANDARD FORMATTER
ONCE STARTED THE PROGRAM TYPES:
UNIT

AND WARITS FOR INPUT. RESPOND WITH THE RELEVENT
OCTAL NUMBER (0-7) AND TERMINATE WITH A CARRIAGE

THE TTY THEN PRINTS:
SET THE FORMAT ENABLE SWITCH.
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DZRPHR.PL1

283
230

WRITE

:T THE RP11
ET THE SELECTED UNI

HO1

NABLE SWITCH.
WRITE ENABLE SWITCH.




.MRIN,
DZRPHA.P11

[(NINTATAINIATAINTATA]
P Bt s Pt s Pns Pt Pt Pt s
OOV N EW-0O

337

SRR REERRNRRRNE

B PR PR BS SRREORS ;

MACY1l 27(732)

101

09-SEP-76 13:31 PAGE 9

. — "

8.2

STRIKE ANY TELETYPE KEY WHEN RERDY

STRIKING ANY KEY CAUSES THE FORMATTING OPERATION _TO
’I"é. WHEN THE DISK HAS BEEN FORMATTED, THE TTY

RESET THE FORMAT ENABLE SWITCH TO NORMAL.

STRIKE ANY TELETYPE KEY WHEN READY.

STRIKING ANY KEY CAUSE  THE_ PROGRAM T0 ENTER A
READ/COMPARE HERDER SEQUENCE. WHEN COMPLETE THE
PROGRAM WILL RECYCLE.

SINGLE HERDER FORMATTER

ONCE STARTED, THE _PROGRAM QUERIES FOR THE UNIT
NUMBER RS IN'9.1. THE PROGRAM THEN PRINTS:

CYL INDER TRACK SECTOR
OLD:
AND WAITS FOR INPUT.
TYPE THE PHYSICAL CYLINDER, TRRCK, AND SECTOR OF THE
DESIRED ADDRESS: TERMINAYE THE FIRST TWO WITH A
SPACE AND THE LAST WITH R CARRIAGE RETURN.
THE PROGRAM THEN TYPES: :
NEW

AND WAITS FOR _INPUT. THE THE_DESIRED ADDRESS IN THE
SAME SEQUENCE RS RBOVE THE PROGRAM WILL F IRST

REWRITE AND THEN READ DESIRED HEADER TO
ggsgté?i VALIDITY. WHEN F NISHED THE PROGRAM WILL

SPECIAL FORMATTER

ONCE STARTED, THE _PROGRAM QUERIES FOR THE UNIT
NUMBER AS IN'9.1. THE PROGRAM THEN PRINTS:

INPUT THE SECTOR NUMBERS (0-9) IN THE DESIRED ORDER.
0:
RESPOND WITH THE FIRST DESIRED SECTOR NUMBER. THE

OTHER NINE NUMBERS ARE REQUESTED AND SPECIFIED IN
LIKE MANNER. ONCE A SECTOR NUMBER HAS BEEN USED IT
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nrren THE LAST PARAMETER ms BEEN PROCESSED, THE

PROGRAM WRITE THE PACK TO THE DESIRED ronnhr AND
THEN ENTERS n READ/COMPARE choen SEQUENCE TO ENSURE
THE VALIDITY OF ALL ADORESSES. WHEN THE PROGRAM IS
FINISHED IT WILL RECYCLE.
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358 %
359 .ags s
"gsg 5c05¢n?$ﬁ§ 13@9“ chxTnL EQUIPMENT CORP., MAYNARD, MASS.
36 : JANURRY 29, 1971
B4 177570 SR=177570 +SWITCH REGISTER
322 1777 $c=177?73 :CONDITION CODES
LB 17756 KS=177560
887 - 17782 . TKB=177562
177564 TPS=177584
. 369 177566 TPB=177566
370 000060 TKV=60
_4;5 000064 TPV=6Y4
: ‘
373 000015 CR=15 » :
374 000012 LF=12
375 000006 SP=%b :STACK POINTER
376 00000C RO=%0
373 000001 R1=%1
378 000002 Re=%e
379 000003 R3=%3
380 000004 RY=%4
38 00000S RS=%5
3 uaonog RE&=%
38 00000 R7=%
384 000007 PC=%7
385 000000 XX=HALT
386 177776 PS=CC
387 000240 NOP=240
0000 PO=
339 000040 P1=40
390 000100 P2=100
391 000140 P3=140
392 000200 P4=200
000240 PS=240
0300 =
395 000340 P7=340
356 000001 BO=1
397 000002 Bl=
3395 Be=
399 00001 B3=10
400 00002 =
401 000040 BS=40
402 000100 Bb=100
403 000200 B7=200
404 000400 B8=400
g 001000 B9=1000
406 002000 B10=2000
407 004000 B11=4C00
408 010060 B12=10000
409 020000 B13=2000
410 040000 B14=4000
411 100000 B15=100000
412 104000 ERR=EMT
413 104400 ERM=TRAP
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POP=5726
POPPOP=22626
. MACR
Béc
.ENDM

MO1

ANDI |
$-R-1,8 ; ﬁnsx A APPLIED TO B

AND A,B

B C(B) =MASK. INVERT IT
B,A :AND A WiTH .

B RESTORE g

ROTR A

zc,nrn‘ ;ROTATE RO A PLACES RIGHT
ROTL £

sc, L :ROTATE RO A PLACES LEFT

LOOP A,B ,
zc,acLEnchK :LOOP TO 4 ON ERROR IF SR13=1
Sc,anLupcux :LOCP TO A UNCONDITIONALLY IF SR12=1

PNTM R

%A, RO :PRINT MESSAGE
PC. TYPOUT :POINTED TO BY A

PNTOL A

A, RO sPRINT & 0CTAL

e, PNTOCT *NUMBERS IN A

PNTO A

A, RO s PRINT OCTAL

PC,OCTPNT :NUMBER IN A WITHOUT LEADING 0'S
PNTD A

A, RO :PRINT DECIMAL NUMBER

P, DECPNT +IN A WITHOUT LEADING 0’S
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DZRPHA.PI1L
470
471
472
473 000000 : .=0
474 'REPT 140
"} .+ : TRAPPED OR INTERRUPTED TO PREVIOUS ADDRESS
476 HALT
477 .ENDR
i3 0003
5 00 § g .WORD ERROR
481 88003g 0034 _ : WORD .340 ’
482 000034 008532 .WORD ERROR -
:ga 000036 000340 . .WORD 340
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487

4
4§30
43
8
¥
434
458
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2T (T2

glg?
'12?0?

004787
o0N767
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.=600

000600 START!: MOV

000340 17716 MOV
RESET

303202 ILL: JSR
URDY1: FPNTM

004008 JSR

BO2

#STARTL,.SP
#P7,CC

PC,UNIQ
SWMES
PC,RIN

:Ih TIALIZE STACK PQINTER
;LOCKQUT OTHER DEVICES
;CLEAR THE WORLD

:GET UNITs

sWAIT FOR KEYBOARD RESPONSE
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003362 NS2:

PC, HOME
000732 006650 MOV sRPI xv
8822““ v cP
141 3 5?0 g &1 ,SRPCS
Soaeen 193758 08 JmSS
E IL2: MOV
8E§§EB 008452 MOV osooo TOGl
006546 IL3: CMP 4. JRPDA
BNE ILé
006440 DEC 1061
BNE IL
ERR+DS+CS+ER+DA
77702 IMP NS2
189 RPI:  JSR RS, SAVOS
100000 008502 SEE calsiams
ERR+ER+(CS+DS
00B146 RPIX: ggg RS,RESTOS
000634 gg¥ #NS2, - (SP)
000200 00E4SY PIOKI: ggg cag ,3RPCS
ERR¢CS+ER¢%S
006116 ggg RS,RESTCS
001200 OV START2, (5P

;HOME SEEK

ke

Hg&gi SGI?RH82?$R (FORMAT) WITH PI ON
s SAVE é '

anpﬁ%ﬁ

RDgEESS HANGED?

HS;C TIMED OUT?
SS NOT CHANGING IN TIME

- SAVE RO-S

'—

NEi
EXIT TO PRSS 2
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DZRPHA.P11
527
g 001200 .=1200 .
30 001200 012767 000340 176570 START2: MOV 87, PS :LOCKOUT PI'S
§§$ 001 - PNTM ngw‘?s
001216 004767 003420 JSR PC, RIN :WAIT FOR OPERATOR
533 001222 012772 000001 006216 P2L1: MOV 81 JRPCS ‘RESET RP11
S 001230 116777 006l42 008212 MOVB  UNET 3RPCS1 :LOAD g&r P
gg 1533 767 % JSR PC, HOME s HOME SEEK
001 ? | CLR eyl :CYL=
€37 001246 016 006130 008202 P2L2: MOV CYL, IRPCA :START AT
S38 001254 00S077 %oa CLR JRPOA :5AR 3 TAR = O
£39 112777 11 006160 MOVE  8ll,3RPCS : SEEK
S40 001 036777 006106 006142 BIT ATNB, RPDS SWAIT FOR
&4 %am 001774 BEQ .~& SATTN.
g4 276 105077 006134 CLRB  JRPDS :CLEAR ATTN
S43 001302 gem 004000 00B126 BIT 811, 3RPDS : DONE?
S44 001310 001402 BEQ . +b :YES ,
S4& 001312 104074 ERR+ER+CS+DS+DA :NO- SEEK INCOMPLETE ON PRSS2 SEEK
S46 001314 000742 BR PaLl :TRY AGAIN
S47 001316 012777 176650 006126 MOV #-600.,3RPUC  :READ ONE CYLINDER OF HERDERS INTO
245 GO1358 OeSrrr cruoss oociee B INo00'SRPee  IBHPTER.enem Moo
g50 omg% 112777 3633% %x MOVB 5 %bs RE HEADERS
. B8] 001346 032777 100200 00eJ72 BIT s815+87,3RPCS  ;ERROR OR DONE
€82 (001354 001774 BEQ . .-b INOT YET
§53 0013Se 100002 BPL P2N1 : DONE
SS4 001360 104074 ERR+ER+DS+CS+DA :ERROR ON RERD HEADER OP.
001362 (0073 BR paL2 :RECYCLE
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DZRPHA. P
229 1364 ? Y P2N1 L NG
()] ] 4
£ Bim E 4 S 00
1 001 1 ] MOV #INBUF , RY POINTER TO DATA READ
001400 767 002742 PaL3: JSR PC, CHKAD ;cnscx
3 08 f:% We sk ‘ggvkﬁcsl cy
] .
00141 2?7 %77;“0 000011 CMP SEC, #9. s OVFLO?
ss; 001420 omo; BH L +b $YES
gga 0014 3 ] PaL3 :NO- CHECK NEXT ADDRESS
0014 7 ”;Eﬁ CLR SEC
569 0014 7 796 INC HED :ADVANCE HEAD®
§70 001436 026727 005742 000023 CMP HED, #19. ovn.o
€71 001444 101002 BHI .46 1 YES
E;’g -;- 167 msg IMP PaL3 NO- CHECK NEXT ADDRESS
001 7 4 CLR HE
§74 001456 7 720 INC CYL :ADVANCE CYL#
€75 0014ee 026727 005714 000312 CHP YL, #202. onenu.
xu;g 635 a# gmhra : YES
0014 167 177550 ] 2L2 :NO- READ ANOTHER BLOCK
€79 001476 000240 START3: NOP :A HALT CAN GO HERE
€80 001500 000Ie? 177074 IMP START! : REPEAT

wn
m
> -
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000312
002010

01770
00232¢

000011
005176

00sa3e

oos214

FO2

:sTMTl.SP
7,CC

HS*INIO
pf"imm

WORK1,CYLA
PclPhggn
WORK1, HEDR
PC,TTH0
gbl
WLl "

CA

G
e’

HWI CYL
EEbaal

sgé.i’
o
RO, SEC

SSE SURCK POINTER
Gﬁﬂﬂ THE WORLD

rl?‘ M'?S“

RECYCLE

F ETCH PMHETER
e
Esﬂg RECYCLE
Hg ST TRﬂCK
;ERROR RECYCLE

; SAVE
sFETCH PARAMET
;ERROR RECYCLE

HIGI-%?T SECTOR

s SAVE VRLUE
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1616

00000S

007722
001642

177284

e

&5
2

g

g

4S

434

RBES

aggess B
S

:

HGO:

HGO2:

B e
'} . +2
% e
ROC  INEUF+
MOVB  CYL, INSUF+3
ROR } ’5
ROR NBUF +
BIC $140001 , INBUF +2
JSR PC, HOME
B e
MOV CYLA, 1
NOVE  SECA’ SRPDA
MOVB 83, 9RPCS

T cgésm.ms

Q :
BPL HGO1
gn»:mswsm

HGL1

CLR INBUF
CLR NBUF +2
CLR NBUF +4
TSR HOME.
MOV #-3, JRPIC
MOV 8INBUF , 3RPBA
:333 cwn.a,am»cn1 :
MOVB §3§'
BIS 14000, 3RPCS
MOVE  #5,aRPLS
BIT 8B15+B7, aRPCS
BEQ .6
BPL HGO2
ERR+ER+DS+CS+DA
B e
JSR PC, CHKAD
BR HG(2
NOP
IMP HSTRT

Hggéé'SECTOR

RND CYLINDER
+ WORDS

: INTO PO ITION
; MASK OU

HOHE
‘@i e o

nm stcron T0 BE CHANGED
ne ITEIT

NOT YE?R
s DONE
§RROR

DESTROY

HOR?ESOUNT

s DISK

10/85530320HER0ER oP

ERROR OR DONE?
;NOT_YET

WRITE HEADER OP -

DONE

SERROR ON READING NEW HEADER
: TRY_AGAIN

:R4=DATA_POINTER

:CHECK REWRITTEN HEADER

;ERROR - TRY AGRIN

:A HALT CAN GO HERE

s REPEAT
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667
003000

Bis7s

00000S
004767

IS EE

HRE

767

e
-

g

o
g

eS8

1-
-
Bt Ped o Gt Foso Pt B o s et ftt P Pt o

-
-
N

SRR EBREE B E SRR DL S

FEERERLBEFRES

5%
BEREER
5

=
=

&

SRIRAPERSE

=

o
PR

2
i
&
g

NN
b e e
Y
o= ]
S
—

5

N

un.e

:
giq
LR

:

003304
003310
720 003314
003316
7e2 003324

~
o
N

o0
e e
§N
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HOZ

.=3000
SFSTRT: TART1,SP
800398 17u7ey v sEe
RESET
001002 gan UNIQ
SFSL1: PNTM CHE
JSR cL
004320 MOV o-lgﬁ. 1
MOV NS
SFSL2 % ? %fko
230 JSR  PC,TyPOUT
3% ISR PC.SIN
BR ;réu
p— ENE L
2
SF5L3: JSR PC, MKBUF
004342 MOVB %tr JRPCS1
11 JSR HOME
gasa CLR Yl
ggg 004332 SFSLY4: MOV CYL, JRPCA
004 CLR
JSR PC
B8R SF
675650 306 MOV #-600. , JRPUC
12222 302 MOV SOUTBUF , JRPEA
014000 266 BIS $14000 gnpcs
000003 260 MOVB & gapb
100200 252 BIT #815+B7, aRPCS
BEQ =6
BPL SFSN1
ERR+ER+DS+CS+DA
ER SFSLY
677-;70 004150 SFSN1: MOV o-zggl.‘roc
12224 MOV SOUTBUF +2,
000100 ° SFSLS: % %100, (RS)
%goos 86 RS
130 INC 7°§ﬂ5
004142 N o
004136 000312 CMP CYL, 8202.
BHI CHK
BR SFSLY
000340 174516 SFCHK: MOV 8P7.PS
% 004162 MOVB gut 3RPCS1
4 JSR C, HOME
004104 CLR Yl
100 004152 SFCL1: MOV CYL, SRPCA
152 CLR
4 JSR PC, SEKE
BR SFEHK
176650 004126 MOV #-600. , IRPUC
007722 004122 MOV SINBUF,JRPBA

:SET STACK
;ESCK&IT Pl

;CLEAR

sGET UNIT#

;§§£M FLAG STRING
’

;POI

NTER T0 MESSAGE POINTERS

sFETCH POINTER
;FOR I!SSN%
;GET PARAMETER

: )

T YET
+RRTE A TABLE CF ADDRESSES
3& CTED UNIT
;START AT CYL=0
s LORD
;DISK ADDRESS
s SEEK
;ERROR R%TI.RN
;GOOD RETURN
; WCSCA
;10715 HERADER MODE

s WRI
;E OR DONE
sWRIT

; DONE
;ERROR ON WRITE HERDER OP
; REPEAT

;ADVANCE CYLINDER ADDRESS
: INDEX

s DONE?

;%vm,cce CYLINDER




LMRIN. MACYLl 27(732)
DZRPHA.P11

723
7eM

g
3

8
3
8
3

SN

BN

3

7e7
7
7
730
7 g
733 003376 7
% Eszg 2
/2
738
& ]
70 g Bl
742 003440 005267
743
74Uy 1
745
7
74 7
s g w" ‘
e e
1
7 EE
755 003516 001375
e
758 003526 004767
759 003532 162700
760 003533 020027
761 003542 101012
762 003544 CIJ'S?%
763 003546 10041
764 003580 685750
. 765 DO3SSH 1005
- 766 003556 10S160
767 003562 0!
768 003564 5
769 003570 000207
770 0035 12767
771 00 12708
773 g BIETON o
774 003616 00S067
7 s gt
777 003630 0le24es
778 003632 00S267

09-SEP-76 13:31 PAGE 22

014000 004106 BIS #14000 gapcs
20628 84498 IOV8  4B18%ENSanecs
BEQ .-sm
Eﬁko:mggsm
Y SFCNL H ?58“7
003764 288 8-1 .,?531
002 CLR HED
7;3 MOV $INBUF , RY
SFCL2: MOV (RS)+, 8EC
30 @ PC, CHKRD
003736 INC T0G1
BNE SF
i 0 S
1 003722 MOV s-10., toG1
%37733 000023 Ipﬁ HED 819
;i 8L0S 'éfgta
00918 oooase e & w02
BLOS cl1
NOP
177276 INP SFSTRT
1m43 CLRS: "ngvv "321'. 1R,
Y CLRS1: ghga ?§3x+ ,
grrc CLRS!
0011184 © ~ SIN: J PC,RIN
003444 JSR PC TTO
0002&0 SUB 8260, R0
000011 CMP RO, #9.
BHI  SIML
15T 0
BMI - SINI
004010 TSTB.  SCFLG(RO)
BNE SINI
004010 COMB  SCFLG(RO)
MOV , (R4)+
000002 ADD 82, (SP)
SINl: RTS Pc
6 003562 MKBUF: MOV 1061
1aaaa MOV uou atr ns
b4 MOV 3!.
56 003546 MOV . u-x toca
onasw CLR .
MKBL1: CBR (R )+
003542 MOV K, (RS)+
MOV (R4)4, (RS)+
003526 INC 1062

;10715 HERDER OP

; LOOP
%LPEEECTOR LIST AND

gﬂll’ Bl.l" FE?POINTER
F ETCI'I SE

DOféw SURFACE"?

;EgTOR%TERS

YES = RESET HERD
MCE CYLINDER

I-ﬂfTég'lGOI'ERE

?L RG POINTERS
%&"

ﬂ IS OF

LOGICFL SECTOR

w S

; TOO SMALL?

:0-9 ARE LEGAL

sHAS THIS NJHBER BEEN USED?
ERRM THIS NUMBER ALREADY USED

°‘3§c2‘
RS’&O?NTER 10

RQ-PO NT;R Tg SECTOR LIST
TOGEz

uggoé 8YL+HERD | :

s WORD3=SECTOR

- ;DONE 107
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779 003836 001371 BNE

MKBL1

JO2
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CO3640 012704 003764 MOV #SCSLT,RY ; YES - UPDATE POINTER,

%2 BLSTRD AoGoes BRSES B R TR

ooaeq 005267 003476 IN - rr&gx_l : Emsuco’
T P
@g B2 wee e U Gews  Elkam

o0 BEL EER P MR

SRE8<RR A2 Sdg) Sgtslgickalalal
3

'ATTN
3712 105077 003520 oR8  aRPDS
33’,4715 033777 004B00 003512 BIT  #B11,aRPOS ; DONE?
003724 00I402 BEQ +6
003726 104474 | ERH+ER+CS+DS+DR  ;SEEK_INCOMPLETE
3730 (000207 RTS .a e iERROR EXIT
4 ocoogz ;
3% Ooo0s S 1354
003740 004765 NSTR:  NO
003742 004 NI
004 N2
| N3
00501 N4
003752 005016 NS
804 003754 005023 NG
B80S 003756 005030 N7
B0k 003760 005035 Ng
807 003762 005042 N3
808 003764 SCSLT: .REPT 12
809 'WORD O
810 -ENDR
812 004010 SCFLG: .REPT 12
81 ‘BYTE 0
814 -ENOR
815
B1E -
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09-SEP-76 13:31 PAGE 25

UNIQ: PNTM  UMES
000464 Ei" PC Erxo
t
000007 CMP
BHI unte
88338" MOV no,guxr
1 MOV $1 RO
003314 15T UNET
BEQ uns%
003306 000004 MOV UNIT,DS1
001406 JSR Pc,RTL
DS1:  .WORD 1
003274 UNSi: MOV ATNB -
003266 003336 MOVB unlr JRPCS]
100000 003316 %5 wwamm
RTS PC
ERM+DS+ER+CS
BR UNS1+4
SPACE: PNTM Sl
003260 DEC 176
BNE SPACE
RTS PC
000346 PARIN: JSR PC,TTIO
BR .+4
RTS PC
000240 CMP RO, #240
BNE PR
003202 CMP WORK1,RS
BHI PRX
003224 INC 176
003220 00000S CMP T1G, 45
BHI PRX
177764 JSR PC, SPACE
ADD %2, (SP)
PRX:  RTS

LO2

EgﬁngnuglcveLs

BET HINE ATTENTION BIT

,NO ROTATION

;IF O

s NUMBER_OF ROTATES

TO DETERHINE ATTENTION BIT
PUT HERE

SRVE BIT
;SELECT UNIT
;1S IT RERDY?

'YES - EXIT

se:.scn:o UNIT RERDY NOT UP
iC00P UNTIL FIXED

;PRINT NUMBER OF SPACES
,IQITTG THEN

ERS
; THIS IS NOW THE GOOD

XI1T

S
USTIFY NEXT ENTRY
Ig FOR GOOD RETURN

_n
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004222 10S077

RS W

0042Se 001002

004520 000207

MO2

09-SEP-76 13:31 PAGE 26

003210

i

777 005110

004000

0000z22
000004
002426

003543

003160

003144
003134

rasize

003114
003104

003024

002750
002742
002734

HOME :

CHKRD:
- MOV HEDR, £YLR
HEDR

CMER:

SUBER:

ume w0
ﬁv %ﬁ‘éﬁ&m
B

0810 aRPDS
BNE +6
EEH+ER+DS+C

- BIT ATNB, JRPDS
B .=b

EQ

BIT 0811 aRPDS
Esn+sn+o§385

BITB :aa adRPDS1
BEQ 8
ERM+ER+C5+DS

BR HOME

MOV 81, JRPCS

CLR JRPDS
MOVB ggxr L RPCS1

MOV (%4)+ HEDR

ROR
ROL CYLR

ROL CYLR
SWAB  CYLR

MOV (R9)+, SECR
ANDI  17,SECR
ANBI 37 HEDR
ANDI  377,CYLR
CMP E "% CYLR
BNE:

CMP HED, HEDR
ag CMER
CHF SEC, SECR
BNE CMER

ADD 82, (SP)
®TS pC’
ERM+HD

1S

R PC
PNTM  SUBRMS
MOV EE(SP) RO

4,R0O
JSR PC OCTPNT
pC’

CLERR ATTN BITS

SEEK 10
?ESSEEK UNDERWRY?
é%EK NOT UNDERWAY

' nrrsur?gn 10 SET

sSEEK INCOMPLETE?
D§VICE STATUS ERROR
ﬂgY ERRORS?

;DEVICE STATUS ERROR
: LOOP

sRESET THE RP11
sCLEAR ATTN

RELORD UNITS

g ;P 1ST WORD

ETCH HERD AND

CYL%NDER READ
JUS IFY HERD

;CYLI
;FOR CHECKING
:FETCH SEQTOR READ

Ig CyLs OK’
$15 TRACKS OK
Ig SECTOR® OK?
:NO

' nLL noonsssss

EXIT
HERDER COMPARE ERROR
;ERROR EXIT

FETCH PC OF SUBROUTINE CALL
; PC-4=ADDRESS OF SUBROUTINE CALL
PR%TT RDDRESS
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DZRPHA.P11

i

DD U0 DO O OO OO
P Bt s Pt s P PPt Pt P
ODONOU LW —0D

004S22 012767
45 7
48 4767
- ?

Q4544 001427

Oguess B2c0s7

09-SEP-76 13:31 PRAGE 27

00000S 002674 TTIO: MOV

cb4 R
Sé TTIL: R

1 MP

Tor

i

-T- CHP
000257 Eﬂﬁ
BLOS

002632 DEC
BMI

; ANDI

CLC

002566 ROL
002562 ROL
002556 ROL
552 ggD
002346 TTIX: JSR
000002 ADD
002534 MOV
TTRX: RTS

172712 RIN: INC
172706 TSTB
- BPL
172702 MOVB
"y ANDI

RTS

NO2.

NPg; BSRIORS OCTR% DIGITS
SES? TTY CHRES&?EE INTO RC
Y
500 BIG?

E§ SMALL?

COUNT DIGIT
sT00 M
20 HGSK IT

i SHIFT
HORK REGISTER

i3 PLACES
;ADD NEW NUMBER
;GET NEXT ONE

; SKIP RETURN

;FETCH A CHARACTER
sWAIT

;FOR _IT

;READ IT INTO RO
;AND EXIT
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09-SEP-76 13:31 PRGE 28

ira2)

MRCYLL 2

DIRFHR.PLL

.MRIN.

ED UNIT WRITE ENRBLE SWITCH.

AP

/8SRESET THE FORMAT ENRBLE SWITCH TO NORMAL.~

/88INPUT THE SECTOR NUMBERS(0-9) IN THE ORCER CESIRED.J/
/8SET THE RP11 WRITE ENABLE SWITCH.~
/8STRIKE ANY TELETYPE KEY WHEN RERDY.33/

.ASCI1 /BBSET THE FORMAT ENABLE SWITCH./

(VY]
it
. ‘'t
Py NN NNSYN NN NN v
- ArACAAAAAAAS
HNU -
o) sdad sdeded e eded e ed [,
~ SN NYTYSNANNANANAS ~
" [ =] Il l am J o I e T o e [ I o T2 [ =] (2] [ = ] [l
~-—e - P-4 0-—90 009000 20009 [ =1 [ =] [ = Lo ]
2 2 g 2 % 3 3

SECMES:
N2

N3

N+

e

N7:

N8:

NS:
SWMES

Oy 0517

q
L - | onuui -
R e IRy & e AT
BPRNT RPMENES

A N A =
s FurbRiaE w%m Sesns G99 %ww.w?w% 3 %wm
ARAL ﬁwmmwmmmmmw £2 w mmm mmxmm e mmﬁmam e

839 a mmﬁmmm B
wm%mmmmmmmmmﬁm i Ml wgm
T e T T SR P

- g 4 -

2 = M
: mgegeas sepsusess Mgty ® ommxy S97eS foee o
% B §8385 8 wm BN, 8
:
&
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00S320 Q4asiv ggé;o?o D‘i;ggz
Q035 Qusd4g OSLLL7 Ousis

2 027114
% gé?gss 124 O4SS11 JASCI1 /8STRIKE ANY TELETYPE KEY WHEN READY.3d/

5253

101 020131
00S360 Q4eS1yY OSuSed
0CS366 QuS440 0S4SOS

32 ﬁ%‘s‘ag 83%'?6? geiAt

REBRESRATEE

P eh-ap-e
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1003
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277
001401

P op—eob=p—=po

R

%

28
&

S SRS S

&
i

R
g8Ke
iy

28
i
8

R
zsggz
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09-SEP-76 13:31 PAGE 30

.EVEN
040000 002026 HRDER: EIT
RR+cs
100000 0020!4 HRNL:  BIT
Bie
s§3+cs
040000 001776 SFTER: géi
‘ E§R¢CS
000000 001748 RTR: MOV
000002 ADD
RRLUP: CLC
RIR
001732 DEC
BNE
RTS
0000MC 001720 RTL: MOV
00002 ADD
RLLUP: CLC
ROL
001704 DEC
BNE
RTS

DO3

%814, JRPCS
HRNI

#B1S, dRPCS
. +4

PC

PC

#B14, JRPCS
HRN1

HRN1
J(SP),ROTOG
8z, (5P)

RO

ROTOG
RRLUP

PC
a(SP),ROTOG
82, (SP)

RO

ROTOG
RLLUP
PC

ERROR BIT

OR NOT SET. C(SP) PCINTS TO CAUSE .
BIT IN RPCS _

O

=m
w
—
-
x mm
D om
—

SRRe
m
w

——U) —e—y
g |
of 3
55335
£

mm

OR NOT SET. C(SP) PQOINTS TC CAUSE
ERROR BIT

: EFROR SET HARD ERROR BIT
i TEST INCLUSIVE ERROR
'FETCH SHIFT COUNT

—m

..-...%.é..- .

22

mx<
e

; YES- EXIT
;FETCH SHIFT COUNT
;gTEP RETURN VECTOR
sCLEAR LINK
;SHIFT RO LEFT ONCE
;FINISHED™

iNO_
; YES- EXIT




LMAIN. MACYLl 27(732) 09-SEP-76 13:3! PAGE Sl

DZRPHA.P11
inaa 7 080000 172030 ERROR: BIT #B14,SR TEST TTO DELETE SWITCH
1§§ ﬁgﬁ m §§ Ssxg? gxﬁ ggu ZF ¥16 BELETE surtcw 1s v
1037 Q0% 3700 0063 MV EhRSIR e CEAcE POINTER T0 KO
xgg ggs;é % ﬁg&g JSR PE rvpbu? ;v’?m MESSAGE
] : 02 S0 gntsm.ao {EE G RODRESS OF ERROR CALL
1330 % é;% MOV aS:gg PUT Pf)?ﬂ?g IN R
104 001352 JSR PC  OCTPNT sPRINT PC
1043 00SS74 012700 007066 MOV sStMS, RO :MESSAGE POINTER
1 w 7 00l JSR PC, TYPOUT :PRINT "PS="

1 1 16 MOV éstsp> RO :FETCH SAVED STATUS
1 10 767 %ags J C, OCTANT :QND PRINT IT

18: 4 qég T 888, (RS) : TRAP?

1048 1 Q G0Go :NO

1049 005622 O0ON767 176646 JSR PC, SUBER : SUBROUTINE ERROR
1059 032715 000020 G0GO: BIT 8%, (RS) *RPCS?

B B B 4

1 767 000222 SR PC,CSTYPE :YES

1053 00SeN0 032715 000010 BIT 483, (RS) : RPER?

1022 GoeEue @:75 000254 %R BCoeRTYRE i

1058 &3 15 000004 BIT 882, (RS) :RPDS?

i B BB o O X

1059 00S6EM 032715 000040 a?? 885, (RS) :RPDA & RPCA?

1060 005670 001402 Q .6 :NO

1005 Ooetre O3arie gooceg 37 TR } VERDER MESSAGE?
1% %%3 wg. .46 NO

i0ee 002710 O03371% 000a8) el T '601) FOR G0OD/BAD
1066 %14 %Ewn; 46 Esxxﬁ IF=0

1067 005716 004767 000076 JSR PC,GBTYPE :G0OD/BAD

iuse 00S722 uagg 000002 %é 'E},-‘"S’ ‘9“5’1598 DATA
18?3 m %ﬂ 000150 - PC, DATYPE Egﬂn

1071 005734 004567 001162 ERXIT: JSR RS RESTOS ;nstf‘rons ACO-5
13;5 %%o 1§ MOV sCR ag s PRINT

! 1226 JSR PC, tr :CR 8 LF

1074 032767 100000 171812 ERXITL: BIT 815, SR +SR15(1)=DELETE ERROR HALT
1078 oos% 001001 BNE .4 ;gxap IF 2=0

107 % EHALTL: XX :ERROR HALT. CONTINUE
%E 762 330003[]“0 RTI 'EXIT ERROR ROUTINE
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020000 171576 LERCHK: ET

000004

: LERXT: RTS
010000 171560 LUPCHK: g&f
et RTS

m GBTYPE: l}gx

000210
7%
006771 CSTYPE: MOV
001216 JSR
001350 MOV
000166 JSR
RTS
75 DATYPE: MOV
1174 JSR
1236 MOV
44 - JSR
RTS
007001 ERTYPE: MOV
001152 JSR
001300 MOV
000122 g g
ooznu DSTYPE: ?OV
UL
o0} oV
000100 JSR
RTS
%7031 RDTYPE: MOV
1106 JSR
001250 MOVE
000730 J
007030 MOV
001062 JSR
001232 MO
AND
000704 JSR
0 MoV
1036 JSR
1204 MOVB
ANDI

OBL3,5R
. ¥
4, (SP)
PC

#B812,5R
.+6
4, (SP)
PC

8GOMS, RO
PC, TYPOUT
Iggﬁ TYPOUT
ga?#:?oc1
B
R
aRPCS 33
;g,PN'rOCT
$0AMS, R
PC rvﬁoﬂr
pAtA, RO
;g,mrocr
JRPER, RO
PC,PNtOCT
RO
Tvﬁggr
;c.m’rocr

sCYMS, RO
PC, TYPCUT
RO

SEXIT
:SR12(1)=L00P ALWAYS

&ETURN VECTOR OVER LOOP JUMP

;SR }sLoop'ou ERROR
ROV TURN VECTOR OVER LOOP JUMP

s
)

 EDVANCE
SEXIT

PRI

s MES

BTG 590 e
i iow o
+FETCH C(BRD) :
gEQ}?T OCTAL NUMBER

;POINTER TQ “STATUS"
; PRINT TEXT

;FETCH C(RPCS)

:PR ?T OCTAL NUMBER

;EX

;POINTER TO “DATR"
;PRINT TEST

sFETCH C(DATR)

s PRINT OCTAL
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DZRPHA. P11

1135 006262 004767 000660 ISR PC OCTPNT :SAR
li 001072 PNTOCT '"3 JEXIT
i b oo oo g Y muga,
1140 006310 062767 000060 001054 RDD

1141 006316 016746 0010S0 MOV ugnk -(SP)
11 ggzas ROR R

114 - : ROR RO

1144 R gg

g - PR

1147 00633 012767 00000S 001024 MOV 85, TOGY
11 012600 MOV (SP)+,R0
{is TR B

i 004767 000620 J 10
ﬁsx 006356 mae;og TOLUPO: MOV 'gcsﬁ%;bno %
11 t ﬁg;; 8?868 égg 1084 -
i1 TOLUFO
Hss [ 000207 RTS

1157 006374 HDTYPE: PNTM  HDMS

11 404 PNTM S

11 "é."..' PNTM

11 4 PNTOL  CYL

1161 0OB43M PNTM  SI

us %sm PNTOL  HED

11 454 PNTM  SI

1164 006464 PNTOL  SEC

1165 00B474 PNTM  CARET
1166 %soq - PNTM  Si

1167 514 PNTM  BOMS

1168 00BS2Y PNTM 2

1169 00BS34 PNTOL  CYLR
1170 006544 PNTM  SI
1171 00BSS4 PNTOL  HEDR

1172 DOESEY4 PNTM  SI

1173 DOBE74 PNTOL  SECR

1174 0O0BEOY PNTM  CARET
ﬁ;ss 00E614 000207 RTS PC .
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09-SEP-76 13:31 PAGE 34

02004C 020040 HOMS: .ASCII
046131 047111
g
34
12
S1: .ASCII
100 s2: .ASCII
100 CARET: .ASCII
ﬁ gﬁa ERMS1: .ASCII
051104 051505
100
117 g g
Q38104 OLOMS: .ASCII
u@g' NEWMS: .ASCII
020040 100
Q40503 QuELIY SUBRMS: .ASCII
7522
B E
1 166
050122 051503 CsMs: .ASCII
050i22 051105 ERMS: .ASCII
050122 0S1S04 DSMS:  .ASCII
040503 038522 CYMS: .ASCII
040524 036522 TAMS: .ASCTI
040523 038522 SEMS:  .ASCII
047517 " 036504 GOMS:  .ASCII
036504 040040 BOMS:  .ASCII
051520 020075 STMS: .ASCII
040504 040524 DAMS:  .ASCII

HO3

/8 CYLINDER TRACK SECTORa/

/7 &/
/ &
/887

/88ERROR AT ADDRESS a/

/80LD: &/
/8NEW: 3/
/8CALLED FROM SUBROUTINE AT &/

/8RPCS= @/
/8RPER= @/
/8RPDS= 3{
/8CAR= ¥/

/ TAR= 3/
/ SAR= 3§/
/8G000D= 3/

/BAD= 3/
/ PS= 3/

/8DATAR= @/
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1533 007102 Q20975 100

103

e e me e S — -
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[l Tl R e N
§N

n

s Bt s e
RN
DO U

8
2

B

—
e
un

000012

Sah g

004767 177762

000060
032767 040000

8?68%2 170354

170346
000015

80020?
12700 000012
000760

010067 000116

020167 000104

000062
060287 0000SE
016701 0000Se
000207

09-SEP-76

13:31 PAGE 36

.EVEN

SAVOS: ngx

RESTOS: ;35

DECPNT: MOV

BR
OCTPNT: MOV
DECREM: JSR

POPTT: MOV
TT0: BIT

TTOLP: TSTB

TTOLF: MOV

IDIVR: MOV

DIVLP: ADD

DVEND: BNE

CIVNIL:

00— MWL
RAARA

i
Lo e I o N W

N Nt N N N Nt
+4+4++ e+

28eeee
23823

=3 o ettt T
-

i1
ol

=R

oy
5 &

e -

= O =)

1R a5 STACKED BY THE Jo%

R4-R3 ARE STACKED ABOVE IT

LTI e o, pur

:RTS WOULD POP THE STACK-SO JUMP OUT

E%VE SF OVER WORD SAVED BY JSR
RRE POPPED

NabéFO

; SEQUENCE
;RS IS POPPED BY THE RTS AND
:THE PC IS TAKEN FROM RS

DIVISOR OF 10 FOR DECIMAL PRINT
AND PRINT R

§¥§£§E (SE)B % (Rg? WITH 5£nnxno£n IN Rl
1 N&R &FERTED BELOW RADIX?

'NO oxv DE nunaen av RADIX
pop FROM STACK

MAKE I
I ?Rl“-l ,DELETE TYPEOQUT
;EXI
; PRINT CONTENTS OF RO
YET?

; DONE .

;NO - KEEP LOOPING

;WAS CHARACTER A CR!

:YES - PRINT LINE FEED

RETURN TO POPTT OR MAIN PROGRAM

EXECUTE PRINT

;SAVE DIVIDEND
sCLEAR QUOTIENT AREA
s CLEAR ACCUM

RDO DIVISOR TO ACCUM.

;COMPARE TO DIVIDEND

iWHEN ACCUM PASSES DIVIDEND - EXIT
: INCREMENT QUOTIENT THEN

sADD_AGAIN

s JUNP TO GET REMAINDER

sNO REMAINDER - INCREMENT QUOTIENT
EE?R NDER OF 0

sFANCY FINAGLING TO

s DETERMINE THE REMRINDER

REMAINDER TO Rl
sEXIT WItH QUOTIENT IN RO
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MRCY1l 27(732) 0S-SEP-7%
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%l U

%ﬁim

%

&

176731

13:31 PAGE 37

TYP
CH

MOV
MOVB
CMP

BHBIER

0
-
w

i53535353233+321- 3333313 o 1o T o o d oot T g ]

~

o
NNNNNNNNN
b ps pt o P e

NBG‘U\JUNHO

176723

KO3

RO, -(SP) ? K nr s msa FOR MESSAGE
a%ylw E

#100,R0 Tan Om?

TPOUtX

o:g,no n CRLF FLAG?

8CR, RO 3 HANGE DATA TO CRLF

pC, 110 : SgéN?

(SP) MO POINTER 10 nsxr BYTE

TPOFCH r TCH ,«.."5

i Rencu nerunn VECTOR
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MAIN. MACYll 27(732) 09-SEP-76 13:31 PRAGE 38

DZRPHAR.P1!
- 1346 007476 176732 RPM3: 176732
1347 1767 RPM31: 176733
| 1767 , RPBl: 1767
| 1767 RPBlI: .;27
] 1767 17673
1351 ;gx 1767 i: 17673
l%g 12 176740 RPB3: 176740
1 18 176741 RPB31l: 176741
{35'4 007516 000254 RPIV: . WORD ng
() L ILL mm'
}ggz |'| ﬂll.?—ll a . .=
NBUF = -
B s T
1360
1361 000001 .END s THAT'S ALL FOLKS!




MRIN. MRCY1l 27(732) 09-SEP-
DZRPHA.P11 CROSS REFERENCE
RDTYPE 006172 10€1
ATNB 007400 540
BRC 007354 1097
Bl B
= b
1 = 3
Bl10 = 002000 4YO64
| = 4078
1 s #
| s it
Bl¥ = 040000 4108
8&5 = g& 13
= §
B3 = 000010 399
BY = 000020 4008
BS = 000040 YO1#
BE = 000100 Y024
B? = 000200 403#
gE B
-
ggRET | 1 Bg.
CHKAD 004346 Ske
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