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nte Seqment call foy) heaxr call.

¢ Jhe  pyxocedove s putside

Jhe  Seqment, s Known oS intex. Segment
ol fov) 4fax call- s s ynconditbnal
call TﬁS‘h‘UChoOD, on  execution , The '%ﬁﬂemenhﬂd

W 55 stesed  on Stack Hop (fox mear call)
(5 and P % case of Hfor call

Syntat:-
P CALL pnocedure NAME

(sP)«—(C@Ply
GP &— 3P~ a3

(AP) +— (TF) 4 DWP(B); ..

el SluCton e be 3 byfes
10 g btﬁfs‘




L’\‘ | p———— \ L (R A : LN VAR v e

[RET):-

PRI Yy

}.
At each call '?ns-iwri?nrr , the  contendts

0f ¢5 and JP o ase pushed — on p  uck
|t Hhe oqd of he
mMost e

proceduse ,  RETURN  insdsuctie

efecouted -0 Ayansfey contsol 140 oy
a Pwocedoye

back 10 dhe  wmoin  PrOGrOM
{by (39_{\ n°08 4he

addy¥ess  gipyeg On  Stock
The sy of the jetusn Tnstruction

¢ |va .
VY05 one byte and -hyee bytes
€9s-

@P) «— (csp))

CSP) <—(SP)+a [Fox neos m“]

é(c.-?))é——(sm

>(©P)<— (sP) +2 [ Fob Fos coll]

RET DATPR 16

(@P) «—((spy)
CSP)S— (SP)+24 pATA 16

WL MG [gntenvort  ype '\‘J

TS fnswroction 9 wsed o fPnd ouk

e oddyess of 4he  IntexyuPt  Sexvice  youtine
INTO 3 (IntexYOPF on overFlow]

This  command §g5 efecuted  when

ovex flow flag 75 set

" o



e

%90 (75R)
IRET:- [ Retom  fiom  anterropt sexvfee soutine (75R)

Gb 7 usedd 40 d4xansfex Contro! back

0 maio outine  fromm TSR -

S t:ﬁnﬁa TR

REP[ Re peat T nstruction preﬁ"ﬂ g

™S nstocton Ts used as a ‘pyefix

10 othey  InStructons . The  nstructio n w‘f}ﬁ REP
Pefle  exyecuted sepeatedly — until  4pe oy yegisies

hf-’fomfs 56&0-

when ‘cx’ pecomes €0, +he executon

PidCeedsS  Hp dhe next  Instroctdn n Sequence
. whilt

Cﬂf! REPz [RfPem‘Oﬁf@"'@g{?q/Ual (oY) Zemj -

Opeyaton

'Th%ﬁ ?OS‘HSUHT)OI’I TS used when Jbe

seawlt becomes equal “when  q4he yesutt s

equal  dhen  zeyg flog s q0ing 40 be Set

1 SEly HhTA operand ?« net Pacient .
Mov s8 | MOVSLl 3-[Move  Shing  Bute (ox) $tring wo*acﬂ

The  Stasting  byte  of -he ource

b|h?nt] 15 I0cated T he

mevnoag locoh“on;
Whose addyess VS

calculated Usi’ng 4
and DS
The  Slavtng  addyess

desitnakon location 75

0f Jhe

IVen by DT ang es.
107 Tnshudbn  moves g Shing  of bytes  (or)
words pointed 10 bﬂ



DS : ST fals (Sousce) 0 4he  memony
locatfon  pofnted o by
O €5: D1 paSs (pesHnation) .
M DETS zeyo (DL‘:D)J tndex  xeqistexs axe

1]
(ncyemented — pthesywise they axe decxemenied

g MOVSB L o e DS
REP  movsme 5; &— 5T+ 2 DFs
B | Df
gl xcpoah "f‘m Tnsbruction dsper d? '(Y 5Tf<£20[;;—ﬁf).'!é—f&l' -F{
LOQDSBI >~ fload skTng byte (ox) ShTng "”Md}mf

¢ fransfexs qpe  shfng element

addyessed by DS: ST Ho dhe accomulatoes

The  si3e Of  (0ABSB 5w 9 .

7s Ibyte
MOV S8 | sw
l0od §B
(AL) <— (Dps:s1)
0s1) «— (s2) 415 3F DF=03
(51) «—(s1)~1; TF DF =1,
load St

( py) <— (DS 51)

($1) <— (51)42; 1f DF<O;

(51) «— ($1)-2; 1f DF < ;
STOSB [sW2- [ stove -Shing  byte  (ov) Wo-’idj

L]

Tt  sloyes valve Tn  accumulatos

locoton g5




h |

57058 ¢ -

(es: pD=—(pL)

(DD)<—{pd}) ; 3f pF=0;
(DT’)(——"(DT)"} af DFf =1;
ST0SW 2-

(Es:o1)e— )
(p2) «— (P2 afp pr=o;
(DT)¢—(0T23 9p pe -y
CMPs;- [compaze  Stfng  byte (or) STINg w‘”‘dj
YCMP.SE’)} cmpsw} | |

U subhracts +he  destinaHon

Gling valve  fsom  the SouxCe , +he LorHhouk

Saufﬂ«’-j +he yes0115. Buk  LPdates +he Flags

based on  +he zresL)HL ‘of Subtxacton:

COOPSER -
(ps:51) - (ES:D1)
(D1) «<—(D2)+ 1}
(51) <—(s1)41; 2 Df =0
(1) «— (B1)~;
(SD)e— 0115 97 peey
COPSI -

(0B183) - ( gs:pa)

O ¢— ¢ DD+ 2 ;

(81) €<—— (3742 * P Ne-n.

N




L
N

(D2) <— (DI) -2
(51)e— (SI)-23 I -DF=]3

SCA3R
Flags  affected ;-

AF, OF, CF, PF, SF, ZF

SCASB [spus- [scan Swing Byte | string  woud]

1k Compa¥es 4he  value at €S:DT
f50m  the accwmulatos apd  medifrs  -he
flogs-

- SCASH -

(ALY - (Es:p2)
(D1) <— (o)1 : | 1f DF=O
(D1) <— ¢ p1)my 2f DF = |
SCASL & -
(Ax)- (es: DT)
(DI) <—(D1)+Q; f DF:0 ;
CDJ)<’“CDJ_)¢&~ T DP 213
Machune ookl (o) F199  manipylatbdog group of

Jnstiuctions ;.

o S

—

clear  caxwy
L0
Flags  affected ©  ¢f

Srae - lbtjiC’-




t M '
l‘ COMPLE e« | 4 M[_”

\CF) el F) 5

§T¢

l Sl t‘('jh.\l‘ {

(LF) s |

CLP e

l{: It'l'lh l}'l.ﬂ ( 'lli’\f'] f"h_“ f} ’]

(l)f'). ()
ot e

(st phection [ lr‘:rfj]

(OF)e—1;
CLT ¢-
| ¢Cleca dnteayur) !'"'Cf{—'}]

(1F)&—0 ;

)

Al f‘!ﬁ.‘lu hles

the  maskable  hasdwaxe Tatersuple

by t’"“‘ﬁ”t] the inteyyoPt  Flag. The nmp'
and - the Sof fnye TolexyupPle  ase  not
10hihited.

s1s

L[St dniexson r‘Igg}

(TF) « |°

i 3 fnableg hoydwase e yyuPks
HLTS -

ety fvatt]

patts PV unk) desek Woe %5 geatveted..



oy
(no - opexation]]

s 35 do  nothing  Tnsdyuctia e,
in the occupetion Of  both - Space and Al

LWaTt (or) FLIAIT -

CP-U eplers oafil Stele  uynt?l 4he Rove.

Co ~processoy Signals that Tt hos Ainiched
Tt opexatlon. At 4hat  fnstant  tesk pin
secetves o high  topul  sfgnal

LOCK i~ [rock Bus]

This foshocHon Ts a prefly -lhat
CAUSES  4he  cpu  assett bus lock  signel
durfng  4he  executon 5; the next nstuciion,
It 95 vsed 40 avotd -wo  processois 4010
vpdating  gne  Same data locotion.

INT num s (1niessu ]

by

b goftfates  a  Soffwave °ntevsu Pt
.PUSh?”ﬂ Jhe  flgs, cleaxfng +the Y0P ancl
1ntey yupk flags:

FAL(% 4 (rT0s AL with Coguj]

AL<— 0  9f CFeO;

AL <—FF; TF CF=1;




R)

‘Athb_,fm Dinec Huw

[J\;}f_&l@‘qv 10'”;}5036 Pioanam m?f)(? 5 [/—\‘ L pJ

“The \Cmguage Wy Hen Tn 1he form of

"1 . n aA
 TNCOmonic s % pnown as ossembly - languoge:
n e ™Machine

dependent language- it onsisis of
™1 "]f,l'lhﬁon ?( S

Wih — dffesent dota - valves,. add?

- 1 \ o {
1onal T oy Maton re

asSerobley  dVyect ves -

-0 +yansfey OFH and C6H
1o yeqisieas '

AL and @L.
L The dofa oFh s taansfered 10 AL
MOV BL, €6H  he dato coh 7 trantfered 10 BL

LT
WITE am ACLP 40 4ransfer dpe  condends

Of  me Moy locakbns  ‘90p0H and  3000H o
A cnd gy, then  tvansfer  these  valves o
Memoyy — locakong LoooH ond  5000H:

; . Mgy

a (_ﬂ‘) I
\ 1T <qr Sodicoles address ok,
MoV AH, (2000HT- 19 ipdacplss gdaeas’ e

MOV B, f3000*‘j ~_ ansfered o Ay

TH& content of [3000H] T
transfesed 4o B

il fﬁOOOH]J BH " The Centent of “pH P

1S 4vansfered 1o ‘[’l{oom-::(

MOV fq OOOH_] A

The conteot of g v S
rang fexed 4o [ 50001

)



P v o - - T '1';[&”&1!'5 -’hf

of  temory localions 20000 Aed

Contenis
LDOGH
Ay and S5t0s¢ dhemy  Tn EOOOH’ SO0 ysin

xea?sm indisect  addyessing

4 §§3[Smobaﬂ

Mo px, [hogw-t]

MOV 81, 3000H
MOV AL, (317
MOV B¢T  LoOOH-
MOV AH, ['31]

MOV ¢1, go0oH

MoV 537 | AL

Mov [s3+41]) AH

HLT

Wl WatkE om ALP 40 add +4wo §-bit mumbess
The numbes  oue A MemoYy locations

Q0004 and 200|H , +hen stoye b€

° 2 [F
xesull %0 memoyy  locations  3000H and 3001 H

| Algosthm:-
Seps i - |

Ul clear  yegitler  pn o for  cany.
> Get st data byte fTnto AL

= ADD DSt data - byte with  gecond data
byte - |

Y= check " fox  ca¥yy. 3f there % no carry
90 +o Sep- 6.
> AnCyement A" foy @33y

GV 5]

5

b!=> 2tose  4he  yeqult

e —




MOV Ah, oot [‘mﬂé—-——oo H
MV AL, (apoot] [ AL) «— 1%t byte.

MOV ADD AL, 9001 H] (Al « (AL la000H)

/ nd 4
JNIC L AST fﬁ L‘] Jrﬁ] b(:f ¢

- INC AH
LAST 2 MOV ~[3000H] AL
| Mov [ 3p01+], AH

r--ya\‘-"ﬂ\;{‘ o HLUY
‘))?'m?}?if an  ALP  t0o add a word  +4yPe. - olata

located  aF  the offser  ocldwess 0g00H and

080IH n  seqment addsess  3000H Ao, another

Wo ?j'd .{gPe dafa foca‘%eci at “-H'l & O"F“r& E‘f'

L address o700 and  pFolH  Tn 4be . Same
| — _— :
F';i-’r:jarﬂp(?.f. SHo x5 ¢ “‘he yesolk at 4 he O’JCFSQJ"
addxess 0900 H and 090tH  n 4he Same
Se el Stoxe +the casry ‘genesatd Tn
j : : 6,0 2] 4 ce \’T}E_ﬁ"‘ alt
| the Qdd;l{o(‘l ' dhe Sth’ S 19

|
f the  pffser  addyess  0903H-
opcode  gperand commnent

MOV px, 3000 15alt3e DS with  Segment
4 e |

I_r d(ﬁ’SS K :

| MOV D3, AX 2] ad gpooH

o

Mov  Ax, (0800H) ' ' Move <he £0st datewwosd
10 Px

2 ;
8))) [—)X}(O:(OOH) PDD AX  wth Second

MoV [OQOOH A x dCLfl’a wO{d.
]' MSB yesolt ‘T oloxed at

Offsek  adel sesees

(og nma s D K (I AP NPT |

\G/



————

Rt

j e v LU 7 Luuo'J ("L{,'UUI SRR
! Cl
| mov [090at], 00t — dduess €x
1heae 7§ N0 caxry  Slove
TMP END oofww | '
CC: t  [oqoRt], OIH L I Rl
. 0
ImMp 0 ke addrece (ri
END  HLT: — S105€ gl at the offid
addiess [090at
Stop .
6)| Wile an AP 4o subtract o  woxd n
h’mmoay locedlon  0500H Afrxom @ word n
L location  0600H - “The SE’CJMCOf ado s
for these Hwo L0r ds = t4000H - sloye  -the
feSult T ICIC(G-{)OF) OO0 H
MOV pX, 4OOOH
MOV DS, Ax
MOV [0600H ]
SuB  Ax, [os00H ]
MOV (ouo0t], 0¥
HLT.
| wstte an A LD Ao find he Srcllesk  wosd in an
OKE’GE[ 0? _[_99 uJO'ﬂdS S'fDHC'd Se.q/UfﬁJ.:h”y rn
n cet address 1000t
mMemo Y, sffarhrm} at he off sl
. e oH . Sfove  —Ihe
% 4he  segment addiess S0 *
A000H Tn the
oss S
ceolt ab 4he OFfser o
Some segmen%-[————(m-) Mov Px, FFFFH
2 * " :
Mov ¢x, 99 _Intraltze cp waftn no-03
coropasisons (1001
) ( 95 compassen)
MOV A%, H0OOH
MOV DS, Ax . Data segmmr Hs
JI a_ 0,6 o
W TS - S0UNC  addsess ¢ Tn

xey

ST



-

MoV pAx, [51]

STARTIN® I NC ST
aNc Si
C NP ﬂw)(é'l‘] -
JNQ
1C RRY REPEAT *5
Mov  Ax, [31]
pEPEAT @ LOOp  START

MOV [ R000H]) Ay

HLT
3 cndite an A-L-P 40 4£0nd
MOV Ax, 25004
- Av

- - " I‘__)'I.‘:
N

i'..:f, '\-:'—‘J
MO D ,[IOJSFU o)
TC BaR

VO /3.‘(] YIDZSLTJ

-
P R

;. ™ov [1000H|, Ax

L A

_Intyerment SI

———

Move he ATast woad -0 X

+uoree 1o

3,
point 1o the nedt wos

compaye nextt woad  edith

woxd T AX.

% pr s smally jump
40 4he addwess pepect
— Peplace the  word Tn AX
With +he  Smoller wosd .
= Repeat 4ht Opeyalon
from ¢laat -

~ Smallect no . 98 Sloved
ROOO H -

Smaller. P 4wo  nymbat

PIDU nﬂ, OGOO ”

MOU DS, AX

Moy Ax, foroou ]
P Ay Ii‘oaooH}
X y,:_,

MOV AY, [0300n ]

MOV Toyoon), ay
ne

JC

!




g

9,

J’IUhd [a¥gex  Gn 4W0  no.

wyite  an AL P 4D
The 4wo 1O ) woxds Cl6 bHs)  axe in
Mmemoay locations 0500t , O50_H - Slove  -)he
yesult -~ Tn OGOQF, os04H - The Sﬁgwﬁﬂf \ﬂﬂaﬁh9
addyess g GoOOH:
Mov - AX 6000H Mov AX, Q%00
MOV DS, Ax. MOV D4, AY
oV st fosoou] Mo v loe
MOV /Ax (ST ] cHp av, fg3004
INC fs13 (0¥) TNC Y1z
INC 51 _
t a Mgvo AR 03001
CMP ‘ﬂx; rSTJ e,
?J_NC_ KLF\ ij” ;: AR e . Jatlh
r1ov ﬂx,[ﬁl] L
KLA @ INC fST7
INC 5T
Mov [gj‘]f hX
BT
Witte an AP o {tnd b lazqesk pumber
jamong  safes of 1o wouds: The mards DYy VS
Stavting from he  Femosy acldiess  OB0EH - The
segment % gmxh”nﬁj {rom  O0505H.
Moy cx, 09 Mov  AY, optoMN
MOU’ (‘\- " ..-}O
MOV A, 0SOSH:
MION 57, pop
MOU DS, PX. e ¢ o
MOV 1 , §060E H- SINRT L emp Ax [37]
[ TN
MoV ax , [s1] (00
Staxt © yue ST Mov  pe 15T
¢ §1 _
INC ST Ce ot oqNe g9 e AL
it P.:

m A}
;CP_ _H_:ﬁ,f [SIJ jN b ::,‘? }!OH } _'_-.'3"_.’
; - peEC X ([T LN




Nt tanr ’!W’w:

BETEN i

N Man

MAN N Py
Mov Ay ' 'k
1‘“.\\\ y i ‘q'wl\ ..‘*h\“
MOV LT
Wi

R\ ‘\}}Ih\ A A | I 'n t'l‘l‘ h” “H’"}h.l": t -Hlu

\!}hd.| O oy Vs ﬁ,h)llrth) f;ﬁrru

Lacation o

1o M v

frir mu-‘u/

Shov e he yesoll T ) 1

ANOLH pO0G1 )y ‘;r’f}“"'!"
Vom0

|
(Y0

'.‘.1‘} ‘.":1 ‘l J

.
LY

RT I ;\‘ "‘i

MOV, oo /

JVOAN e
POV PSL O
MOV S 01001
MOV ]‘-_‘.|]

INC 59
lkl\‘ "'1

vl naw !

)



rl[\JUo v o7

——

) Get  count (N aeg-s—l& C?i_"\? cleay weqisies BL 0

2) Touialize data  Segrment - hold Caxry
3) Gt B Covace  addess T 81

W) Get 1% 1o q axay Tn Ak

5) ADD  next no- % asay Wrh  px-

6) chek fov  caxy.
N H dhere 15 ng ca¥ry, Qoto Siepa.

8 Incremnent -
D Decyermnent count by

o) ¢ Coun%q:o’gov‘o SteP § -

l
) Sstore the  yesolt
Wiite an. A L.P  for the above Progiam  USTY
add?ﬁ?ﬂ with  carry [HDC]
MOV CXy 09
MOV Ay 07 H
MOV S px .
MOV- &7 nIoO H
MOV AX (917
Slastt \NC §7,
INC &7 .

ot

ADOC py f)ﬂ

LOG|? r_jm.\;l
MOV [ 02004 ] AKX
H LT




-——."-"""-—__——‘-—.

1) wilte an pL-P -0 {iod 'S complerment  of O
word o locatba 1234 H- Stone the  wesolk 0D

Q305K Seflmcnf addwess 5 34567

]..'IQJU [‘." | oils S
FIOM 1 s

| IR o A ' -
. SI, 1273 f”__g., HOV AKX 1‘:-:‘:'}
e e

T ] i @

BN & ] ”7, rﬁka}/

3) witte  an pLP 10 find - 2's  complement  oFf
@ woxd. Tn location 123yt , Sloge -the esulk
in 23454 Sgment  addyess " T 24561 -

s G b [ or b'»f(L
I P 0 " l. 01‘;- \ Mov Ay, 50009
\ ; , " 2
VI [ _ T
B . i / L MOVBL, goH | MO/ PS, px
= # ; l _MUFQL [ Mov DLJCIOOoqj
LV I A "} CADD AL, 01! Hl NE\CJ nL
g [ A I VINE wv 2 i . -
w5 .‘} ﬂﬂl Tne pp oV | 20001 J oL
e X2V (200007 g\ HLT

) HoquomijﬁhzT,
W) wyite  an ALP 40 Aransfey 100 bytes S+axh°n9

o 1000H o Q000H 6N taxds .

MOV £ v (0D
MOYT AX , 23721
MOV ps AKX
MOV 53, 1000H
MOV DT, D00k
Sttt Mov py, 093]
"’TOV[DD,, AL

InIC 37
NG DT
o0p SR

HLT



19)

€D
g

wete an  ALP Hor  woxd

pesent  2q  memoy

Tn Memosy |0CO.‘|T‘bﬂ

MOV Ax, 3838 H
MOV DS, PX -

MOV AL, ['1o00H |
PND pL | oFH

MOV L, 2000H ]

AND @L, oF M

ROL
PoL

roL
ROL

ADD PL,BL

OV [3000H] AL.
LT

— (ALEFO)

wifte an AP for i

16 present

TS present
BN ey’
Ax, 99994

DS, AX.
AL, L-IOOOH]

AL, ODH -
3L [5000H ]
BL, (OH -
AL, BL

n memaiq

-3
rn tnemary

QMore

MOV
MoV

Mo v
AND
MOV
AND
ADD

ROLC

RoL.

ROL
RoL
MoV [0066t] ppL
HLT

locatfon
ROOOH

G-

ffY)anEPU\OH’on _ 'l{F T

Sloxe “EFH 90 3000H

LF
OF

N

Tataly

—-—

of

cf AHD

—
Vo |
aoco 11

/11110060

- —

L 0

{ -~ AD/)
I f

icooH rj\

manPulatdn

location JoooH
locot0 0 5000 Y




"W aKkger  among  the  sefes of 1o BORYS e
No.of woxds Qye present Tn M€ Mo
locatoa oo 0oH -

Mov - ex, (1000 4]
MO8y, [s000H)
MOV DS, Ax /
Moy sr, Tiooin]
."Mov AX 0000 H -
STppy: CMP ax ,[SE]
B ) erppa
Mov X, [S1]
REPEAT. Tne ST
INC g,
Lobp START
Mov [oaoom) AX
HLT:
1D ernd 1S comp of a number  $n  locaben
| I000H . Stose  +he ¥esolt T0 Q000H  The
| émrﬁ’ng addrxess  of 4he geqrent 75 5000 H
MOV HX, S000H - MoV RY , 50001
MO/ DS, Ax. MoV ps, Ax
Mo S1, 1000H - Mor [ooor |
MOV P3ET MOV g {1po
NOT [ pxT] MOV [agoord . ay
Mov (2000t ], 0 MLl
‘HLUT -

T ————————




) e an AP {0, 'S gnﬁqpuvnrrﬁ of

word  fn 1000 H + ASSUTC yecnatatng data.
MOV Py, 5000H

MOV DS, PX.

MOV HX;IIOOO$4J

Ngy/ NOT A X

MOM fhp00M ), A

HUT
A gyTe an AP o wornplerneot 04

Oy (‘l

£

MOV DS, Ax

Mov ey, [ieoor |
NEG Ax
Mov [2000HT | px

LT
R wyite an A-Lp fO¥ Sum of sexfes Of
6 - bit Nnum bexs cox) UCDYdS- The covnk 1S

" M MOoYYy location 20004 . The axyoy

$tasts from  he¢ Moy locotion 3000 H

Sfye  -he xesult 10
rool H-, HO02H  TNE stasting  addiese of 1be

Segment 19 5000\t
P\"[OU BL) 00 H
MON  CX, (2000 ]

MOV Py, 50004
MOV pg  px

Mov AX, 0000 H
MOV 51, 3000

Cmemoty  lpcation |, 4000 9,



TETTrTEy

~ T SReTT——— Ty eyl

4 ey p -
It B &t .
B i [ i
-'_.‘t'\. N"‘
s "
I \‘.‘_‘ ::"_
il
E- -~ - - ™
} - \,- et
‘\.-. -t - L. :-'-_nn
i -
ol W
—
I
Vo e
e o F el
—
i ul B & = - 4 ™ W
LML L | -,._,..C:L‘."_ X
b‘-?'*" ‘5 P E- -—
NS s -l |
- L U UR 3 C:'_
-
=L
- & . 3
x - e Y ol® q--“
| XTHS an a--p ¥ e RET
4‘ " -
— P~ -~ Aatfs xJONE o
¢ = ...l-‘.-‘\ T CasRs ™ N
B - -
I z I~ AL
. -~y 11‘.-;-- s
ooy fioan TRE S
! g 2 WIS 7
_. . . ) - 3_: W an — -
- -
T Ole=y ot nesl
., o e~ 2
- » T S, R 11 ™ DL RS
¥ Sy -
= =
[} "a—
: P T
- - - ST e
Tnd PPy -1 = g Li -
- - -
T 1
SEGonEnT ?“: g"'ll
— - - )
-
i = B
[ T .
i _ M2 CY, rpgon
i . Ay ] “~ - ‘-..\J‘\-"
| i
—_— - - -
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