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B pa6oTe III orwe~euo, ~To cr=ecTBYDT ~eTHPe ocuOBHHe B~a 
CDHCO'UIHX CTpyKTyp, pacCIIO'l'peHH opraHH3aiUU! H nporpaiiiiHpOBaBHe 
aJirOpHTIIOB U6IIHHX ~CDHCROB. 

Ocodeuao Ba•uoe sHa'leHHe npa peaRHSaUHH HDC (HH~OpllaUHOHHO­
noHcxo~ux CHCT~II) Hlleer CIIOCod DOCTPO~BHH MYJibTHCDHCO'IHHX YSROBHX 
CTpyKTyp.JlH IIOCTapaeJICH DORB.SSTb, KaR IIOKHO HCIIORl>SOBaTD ero IIPH 
OpraHH3QUHX HH~Opii&UHH B DSIIHTH BH~CRHTeRl>HOR IISmHHH. 

IIpe,JtnoJiouv, 'ITO :B ~'IIC o6MKTH (HaHII6HOBaBHa od~JeKTOlJ) c Hexo­
<rOPHIIH OOIIIHJIK CBOiiCTBBJIH (ripHSHSRB.IlH) 00f>e.lUIH6HH B CDHCOR,IIpH'IeM 
xa:r,~twJI OO'Iiexr Moxer BXO,IIHTD He B o.nHH,a-B:HecxoJil>ltO cnHcxoB. 
IJpH yS~OBOII CDOCOde BC6 CIIHCO'IHHe CROBa, KOTOpHe "npe,JtCTSBRHDT O,IIHH 
H TOT_Ke o6~J6KT B paSHHX CIIHCRB.X; paCIIORaraDTCH B IISKHTH II&EHHH 
He SaBICHJIO ,ltpyr OT ,!Ipyra - RB.K 3TO HlleeT lleCTO IIPH IIOCTpOeHHH 
uenBHX cnHcxoB, a IIOAPHA 121 ,odpasya Tax HaSHBaeMHA yseR. Hcao, 
~TO RaK,JtHK yseJI HBJIH6TCH TO'IKOR nepeceqeBHH CIIHCROB, KOTOpHe CBH-
3HBSDT ero ~ ySJiaiiH ,ltpyrHX 00116KTOB, BXO,ltHIIIH~ B re Ke cauHe 
CIIHCKH, 'ITO H ,!IaHHHJI 00'1ieKT. Tax KaK K~HI 00'1i6KT B 00JIIeK 
C.l!y~ae IIOKeT BXO,JtBTD B paS ROe ROJIH1J6CTBO _ CDHCKOB, TO 'IHCRO 8,JtpeCOB 
CBR3K, COOTBeTCTB6HHO 'IHCJIY CIIHCO'IHHX CJIOB B Ka:r,ltOil Y3JI6,pa3HOe. 
HeodXO,JtHIIO OTK6THT1>, 'ITO B ysRe IIOKHO xpaHHTl> RB.X HB~OpKaUHD 0 
.ztaHBOII 06~JeKTe, TaR H TOJil>IIO'II,ltpec, yRB.3HBaDIIHA 118. 1160'1'0 B IIaUHTH ' 
11811HHH, r.Ite xpaHHTc.H uyi:Baa HHfliopuanu o6 od~JeKTe. 

-PaccllOTpJIJI- O.Jt.HH HS BOSIIOKHHX np1111epo:B peaJIHsattHH ySJio:Boro lle­
TO,Jta. MyJibTHCDHCO'IHaR CTpyKTypa. B .lt&HBOJI IIpHuepe COCTOHT H3 ~ar_o.;. 
.I!OBKOB CIIHCKOB, ~KCRO KOTOPHX paBRH6TCH 'IHCRY CIIHCROB, H HS ROHKpeT­
HHX ysRoB. Ha pMc.I noK8saHa crpyKTypa O.JtHoro ysna H·saroJIOBOK He­
xoroporo cnHcKa.-· 
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a) Sa.rOJIOl!OK CUHCKa 

IYl I )lq I ''Ll{ I 
Sat'OJIOBOK JS.Ila 

I > AC I . H c -----1 

I > AC > >I HC I 

( AC · · l ~ HC~.--~] 

6)AcconuaTHBHHI yse.n 

PHc. r. 

CmtcOtiHble 
CJIOBa 

R!.K BH.iUIO Ha pHCYHKe ,cpOpMaT Sal'OJIOBRa CDHCKa COCTOHT HS Ha'lJaJIJ>.o ' 
HOI'O CDHCKOBOI'O CJIOB8 (CCH), ROHe'lJHOI'O CDHCOiliiOI'O CJIOBa (OOK) H 'IHC­
.na 'IJ18HOB «mHCKa (tiC) •. 

CnHCO'IIIOe CJIOB_O ~a~aJI:&HOe llOSBOJIHe'l' HaiTH y_SeJ1, OTBOCHII!HIICH 
K nepBOMy 06~eKTy,Sal!HCaHHOKY B ~aBHHII CITKCOK, H.KeCTO Cl!HCO'IHOI'O 
CJIOM B ysJie, _ npHH~.ne•a.JileK CnHCKY • CDHCOilHOe CJIOBO Ha'laJil>HOe_ COC- _ 

. TOH'l' HS AC H HC, ·r~e: 
- a) AC ·- ~pe~ CBHSH; yxasHBaDi!Ha· ua ua'l!a.u:o ne~uoro cnHcxa 
o6~eKTOB, KOTop&e HKeD'l' ~aulimt npxsaax; · 

6) HC- aoaep CJIOBa, KOTOPHH yxaSHBaeT ua aecTo·cnHCKOBOro 
• > 

C80Ba B nepBOK ys.u:e, BXO~Hmea B ~aHHHH CnHCOK. 
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CCK BHI!OJI~He'l' Te •e tPYHJatiiH , 'liTO H CllHCOilHOe CJIOBO Ha'l!aJil>HOe, HO 
~JIH nocJie.Jtaero _ ys.11a ~- ciDicxe •.. CCK xcnousyeTcH ;ztJIH BMD'I!eHHH HOBHX 
c:Be,JteHHA :8 CllHCO'IHYD C'l'PYKTYPY. . _ . 

Acconxa'l'RBHHI yseJI COCTOHT H3 saroJio:Bxa ysJia (ca. I»icdi:s) H. 
cnxcoquwc cJioB. SaroJioBox ysJia Jio•eor uae1-:b. TPH :BeJIHiniirii ..;. YJ(,JtlJ; t1.1V 

a) Yl- yxas~Te~b ;ztORjaeuTa·(o6~exTa),BBJIHe!CH xoioa ~ORyKeu­
Ta ,ero nop.ll)tROBHII aowpo11 iiJIH ~peco11 sanHcil o6~eKTa; 

6) it~- .ltOIYO.IluiiTe.n:&Has iiucpopxanHi o6 o6~exTe; 
B) til ~ 'IIHC.u:o c.u:OB B ys.11e. · 

Ifauoe CllHCO'IHOe C.U:OBO COC'l'OHT !fS 
a) AC - a,~tpeca c:Basx; 
6) He·- aou:epa cnoBa. 

3TH Be.liH'lJHHH RlleDT TO •e sua'l!euHe, uo y•e B npe~eJiax ~aauoro· ys.Jia. 
llpJiMeBeaHe ySJIOBOI'O Ke'l'O,Jta B JfliC :icopoino ODHCaBO B }la<ioTax/3; 4/. 

·B aacToamel pa6oTe MH ocTaHOBHKC.II Ha_nporpauuaoa_peanHsanHH ysnoBHx 
:uyJU.THCllHCO'IIHHX CTPYxTYP·Ha KOEOJie.,UJiapai!OTHB peaJI:i.HOll :WicinTa6e Bpe­
Bpe:ueua c ucnon:osoBaHHe:u xepKHHai:ouwx ycTpoacxB Heo6XO.JtHMO npe,Jtycuo­
TpeT:o pacrionoxeHHe. ysnoBwx cxpyxTyp ua ,JtHcxe.Ton:oxo B 3To:ucnyqae :uox­
uo Jierxo ocymeCTBHTL llpOH3BOJil>HWI ,ltOCTyiY K HyxHOH'HH~OpKaUHH B.,JtaHHOK 
ysne.Bpa6oTe/3/noxasaao,'lTO \PaKTH'lecKH K8.%,1twll_yseJI MoXllo pas,JteJIHTl> 
Ha ,ltB8 'laCTX ~ Opl'aHHSOBaT:& ,JtBa BH.Jta KaCCHBOB: llaCCHBW Sal'OJIOBKOB 
YSJIOB H -CllHCO'lH!'O' CJIOBo 3'1'0 ;ztae'f BOSIIO:IHOC'l'l> DOCTPOI'l'l> O.ltHOpO~Hl:le 
118CCKBI:I, RO'l'OpHe JlerRO BBO;ztHTCH B 3BK C l!OKO.l>D BXO~HOI'O HSI:IKa CHC­
TeKH KOEOJI-C,ltC. 

.llo•ao ,:aoue'lJHO ,c,Jte.ru:r. x HHa'lJe: onxcaTL yse.JI _ KaK aexoTopoe. rpyn­
noBoe .ltaHHoe H COCTB:BHTL llaCCIIB HS 'l'aRHx ySJIOB. Ho B 3'1'0~ CJiy'l!ae 
3aTpy;ztBR.ICH-6H: upoqecc l!O~l'OTOBKH HCXO.ltBI:IX ,JtaHHHX ;zt.IH BBO,Jta B 118111lf-

. ' - . - ' 

BY• Itpoxe TOI'O, .'11'1'0 OCo6eHHO BUHO, B STOll c.ry'l!ae TPY.ltHO opra-
BKSOB8'1'l> JS.II:I uepeMeHHOH .ltJIHHH. B BameM •e C.Jiy'lJae·IIO.BO VeHHTl> ,lt.JIH­
BY Y3JI81 'l'8K HaK OB ~KTH'lJeCKH cy~ecTBye'l' B ~BYX OT~e.JILBI:IX llaCCHBax. 
Pas.Jte.lleaxe ys~a na ;ztBe ~OCT&BHI:Ie-~acTH ae HaK.JI~HiaeT BRKaKHX orpa~ 
BH'I!eHHA .Ha HCllOJILSOBaBHe ys~OBOro ue'fO,lta B HITC 4 • HH!flOPII8ItHOHHaH 
C~HOCTl> ys.Jia COXpaBHe'l'CH 1 H B ~aHHOII C~'l!ae yse.JI ~aeT BOSIIOKHOC'l'l>' 
B'O,ltHOi TO'lJKe COCpe~OTO'IIHTL BCD l!OHCKOBYD HHi(lOpllattHD O'.ltOl(ylleHTe, 
BaxOAH~eVCH B BeCKOJil>KHX· nenHHX CllHCKaX. 
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HTaK, acHo, 'ITO pacnoJIOJleRHe H opraRHsaiiHil: ysJIOBHX cTpyx-. 
Typ·Ha AHCKB. CBOAHTCH K 8T~eKTJliBROH OpraRHSa~H ~aiJIOB C IIPHKHK 
AOCTyiiOK. nPH STOW HalO HKeTL B B~y,'ITO 8TO ~RJIH C AOCTaTO'IHO 
60JILmHU KO~'IeCTBOK 3JieueHTOB. B AaRROK C~'lae, KOrAa ~~JI CTaHOBHT• 
CH RaCTOJILKO 60JILmHK, 'ITO. HeBOSKOKRO H~ IIO xpaAHeR xepe HeSKOHO­
KH'IHO npocwaTpHBaTL Ka!AHR SJieKeRT ~AJia AJIH rrpOBepKH ero COOTBeT­
CTBHft, IIOHBJIHeTCJI OC06eHHO BaZHa.ll IIp06JieKa- IIp06JieKa 'opraRH~ 
aanHH ¢aRJia. ORa nopo~aeT TeXHH'IecxHe TPYAHOCTH npH pas­
pa6oTKe CHCTeKH HH~OpuaUHOHHOrO IIOHCKa, CBHSaHRHe C COrJiaCOBSRHeK 
o6~eMa naxaTH, BpeweRH,Re06xoAHKOro AJIH nony'leHHH OTBeTa x T.A: 
rroaToxy npH paspa6oTroe opraHHSauHOHROI CTPYKTYPH ~aana nonHTaevcH 

AOCTH'IL npHeKJieKHH KOMDpOYHCC Me~y: 
I) BpeueHew, saTpa'IHBaeMHx Ha noHcK aneueaTa ~aAna; 
2) 06'&_e:U:OM IIaKHTH Ha JlHCKe, He06xOAHIGll AJIH pasuemeHHH AaHHOrO 

~allna. . . , 
B RQEQHe HKeeTCH B03K0JlHOCTL opraRHSOBaTL ~aRJIH Ha ~HCRB C 

IIOCJie~OBaTeJIBHHK H npOHSBOJILRHK. ~OCTYIIOKo lJIH OpraRHSauHH ~HJIOB_ 
C npOHSBOJ!hHbiU AOCTyttOM !'!!.IeeTCH annapaT 1 To H~ ACTUAL . H.!H 
SYMBOLIC KEY ; ACTUAL KEY (~aKTH'IeCKHI MD'I) onpe~eJiaeT 

IIOJie·~aRHHX,He HBJIHD~eeca 'laCTLD BXO~HOH-BHXO~HOI SaiiHCHo 0HO CO~ep­
:IHT OTHOCHTeJILHHii HOuep ~OpOJ:KH. (BSHTHii OTHOCH TeJI:&HO nepBOR .JtopO:IJ<II 
~aana). · · · 

. SYM!30LIC KEY (CHKBO~'IeCKJliH · KJID'I)1 xpove 8TOrO, CO~epJ:IIT 
·x aeKoTopoe HaxueHOBaHHe. 

~aRJIH C IIPRVHK ~OCTyiiOK ~OJIJ:RH OTKPHBaTLCH KaK OUTPUT. 
}JIH BHeCeRIIH SaiiHCH He06xO~HMO IICIIOJI:&SOBaTL COOTBeTCTBJD~HI KJID'I_ 
H onepaTOp VTRITE • SHa'leHHe KIID'IS B AaHHHH MOKeHT. onpeAeJiaeT H 
uecoro SaiiHCH B cfl3.iiJie. He06X011HKO OTKeTHT:&~ 'ITO IIPH 8'f0K BcerAa B ceK­
UHH FILE.- CONTROL He06X011llllO JKaSHBa'fL npe~IIOJiaraeuoe 'IHCJIO'' 
a.leveHTOB ~aiiJia, 'l'.e. IIHCai'l> ~pasy FILE - LIMIT IS literal _ .. 1 • 
Rbl'lta SHa'leHHe KJID'IS npeBHmaeT SHa'leHHe · literal - 1' · , cpa6a-
THllaeor CTaT:&H INVALID KEY .• 3TO OSHa'laeor,· 'ITO JIH6_0 i<Jmq JKa-
SHBaeT Ha Hecy)leCTBYDIIIYD ~OpOJ:ItY; JIII60.SanHC:& C sanaRRHMKJID'IOll He 

6y~eT aa~eaa. 
IIcixaJ:eu sa npnepe;'ia.K JIOJ:HO opraRHSOBaTL ~Ba'!lJa,iiJia C IIpHIIHI.I 

AOCT:yiiOK Ra AHCKBo 
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IDENTIFICATION DIVISION. ~ 

PROGRAM-ID. EXAMP - 2. 
ENVIRONtffiNT DIVISION. 
CONFIGURATION. SECTION• 
SOuRCE - COMRJTER;. 6200. 
OBJECT - CO~~TER. 6200. 
SPECIAL - NAY.ES • 
OUTPUT IS PRINT • 
INRJT - OUTPUT SECTION. 
FILE ~ CONTROL. 

SELECT OMPOD ASSIGN TO DISKOl • 
FILE LIMIT IS 19 
ACCESS MODE IS RANDOM. 
ACTUAL KEY . IS ACT - KEY. 
SELECT MZD ASSIGN ~0 DISK02 
FILE LIMIT IS ? 
ACCESS MODE IS RANDOM 
AC'l'UAL KEY IS ART - KEY· 
SELECT F-CARD ASSIGN TO INRJT. 

DATA DIVISION •. 
FILE SECTION. , 
FD OMPOD 

LABEL RECORDS OMIT~ED 
DATA RECORD IS OM-REC. 

01 OM-REC. 
02 KD PICTURE 9(4) • 
02 DU PICTURE X(25)'. 

FD MZD. 
.LABEL RECORDS OMI~~ED 

DATA RECORD IS MOZ-REC. 
01 1/.0Z-REC. 
02 KD .-PICTURE. 9( 4): 
02 ACH PICTURE9(6). 
0~ RDU PIC'l'URE 9 ( 5) • 
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FD F-CARD" 
LABEL RECORDS OMITTED 
DATA RECORDS ARE CARD-REC MAC-REC. 

01 CARD-REC. 
02 KD PICTURE 9 (4). 

02 DU PH!'I'URE X(25). 

01 MAC-REC. 
02 KD PICTURE 9(4J. 

02 ACH PICTURE 9(6). 
02 RDU PICTURE 9(5). 

1/0RKING - STORAGE SECTION. 

77 N PICTURE 9 (2) "VALUE 0 •. 
01 ACT-KEY PICTURE 9(2) VALUE O. 
01 ART-KEY PICTURE 9.(2) VALUE O. 

PROCEDURE DIVISION. 

OPEN INPUT F-CARD OUTPUT OMPOD MZD. 
PERFORM NACH-1 THffil NAM-2 VARYING 
N FROM 1 BY 1 UNTIL N=20. 
GO TO MARCH. 

NACH-1 

READ F-CARD INTO •OM-REC AT END 
GO TO tlAM-2 • 

NAM-2. 

MOVE N TO ACT-KEY. 
WRITE OM-REC INVALID KEY 
PERFOru~ ERROR-ON. 

ERROR-ON. 
~ 

DISPLAY "OSHffiKA" UPON PRINT. 
GO TO KON-2. 

MARCH. 

PERFORM SLED-I THRU MET-1 
VARYING N FROM 1 BY 1 UNTIL N=8. 
GO TO KON-2. 
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SLED-1. 
READ F-CARD INTO MOZ-REC AT 
END GO TO MET-1. 

MET-1. 
MOVE N TO ART-KEY. 

WRITE MOZ-REC INVALID KEY 

PERFORM ERROR-ON. 
. KOW-2.· 

CLOSE F-CARD OMPOD MZD. 
STOP RUN. 

lSHHaH rrporpauua ~aeT B03KOKHOCTL 38UHC8TL Ha ~HCKe ~BS ~aina 
OMPOD C !9 s.neJieHTSJIK H MZD C 7 311eMeHTaMH; B CJiyqae HeOOXO-

~HKOCTK,XCUO.nLSYH READ K ~aBSH pasaue SHat~eBHH KnDliS ( ACT -
KEY HnX ART -.KEY ) JIOKHO l!KTSTL B OnepaTHBHYD naJIHTL C ~KC-

Ka COOTBeTCTBYD~A s.neJieHT ~SBHOro ~aAna. 
Ho npe~.noKeHHaH opr~HsanHs.$aAna ot~eHL aesKOHOJIHl!Ha c TOt~KH 

speHHH pacxo~a naMaTH, T.K.· xa~uA sneueaT'~HJia HMeeT e~e H HH~exc, . . 
aaKKMa~xl aexoTopoe JlecTo aa ~opoxxe ~Hcxa. 3To, xoaequo;. 
~aeT BOSJIOKHOCTL 0HCTpO, npOKSBO~LHHM.00pa30M, o6pa~aTLCH K He06XO-

~KJI0yY'SneJieHTy. 

Ho npx ~ocTaToquo OoJILmoM ~IJie cTaHoBKTCB ot~eHL ueaxouo- · 
JIHtiHWI pacnoJiaraTL ero TaKHJI' J:e o0pa30JI Ha ~KCKe K K8.X,ll;Wit paa tJHTaTL 
TO.nLKO O~BH sneJiet:'l' ·~aRna B onepaTHBHYD USUHTL. ropas~O SKOHOJIHee 
(c TO'IKH speHHH naUH'l'H H 'IHCJia o6p~eHHti K ;!tHCKj') tJH'l'ST:b onpe~eJieH­
HOe KOnHt~eCTBO s.neJieHTOB USCCHBS C.~HCKS B onepaTHBHYD naKHTh ·x 
TSJI COOTBeTCTBYD~II· 06pa30U yMeTL :a~e.nH'l'L HeOOXO~HK!iti SJie!leHT, 9'1'0 
KOKHO ~OC'l'HqL c nouo~LD c.ne.n.yn!Jleti CTPYKTYPii ifiaRJia. Cau ~HJI xaK OH 
coc'l'OHT Hs o'l'.n.e.nLHHX '"sou (sJieueHTo:a 'iflaH.na); a BHYTPH Ha~oa soau 
HJiee'l'CH HeOOX0,1J,IiiKOe ''IHCJIO q.neHOB SOHH, Tor~a C UOJIOIIILD KJID'IS JIOKHO 
l!HTSTL B naK.H'l'L ne.nyD 50HY, a UO'l'OK HCKS'l'L HYKH!iti t~JieH 50HH yKe B 

.onepa'l'HBHOA naJIH'l'H IISIIIHHH. KIU.1lYD 50HY. JIOUO OUHCSTL KSK rpynno:ayD 
:ae.nH~HHY H HCUO~L50B8TL ~pasy OCCURS ~JIH OUHCSBHR O~HOpD~HHXt 
H~eaTH'IHO onHcs:aaeKHx,no~p~ pacno.noKeHHHX ~aHHHx. Tor~a. HanpRvep, 
~aHJI HS·J5 s~eweH'l'OB KOKHO opraHiii30BaTL ·nOCJie~OBaTeJILHOCtLD tpex 
30H, ~as Ka xotop~ Hueet no n~tL qJieuo:a •. Hanpxvep,~.ns uamero cJiy­
qaa cpaiJI OMPOD JIODO OUKCSTL CJI8~YDIIIHY 00pa30JI: 
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SELECT OllPOD f.SSIGN TO DISKOl 
FILE LJl.'H' ·IS· 3 ....................... 

FlJ OI.;POD 

LABEL RECORDS Ol'HT1'ED 

DATA RECORD IS OM-REC • 
01 OM-REC, 

02 KD PICTURE \i (4) OCCURS 5 '~'DIES, 
02 DU PICTURE X(25) OCCURS 5 TIMES, 

Tor.zta tnreeu cJJe.ztYDIIlYD KaPTHHY (cu. pH c. 2); 

A 

·B 

c 

H 
u 
{ i 

lQl 

OM POD 

DU 

. 

PHc. 2. 

IlpH IIOIIODIH KJIDlla KOJ:HO saiiHCiiBa'l':& H tJHTaT·:& 30HH ·A, B,. C B rpaAJie, 
a npH_. IIOUOJitH HH.1teKcHHX cR06ox (, Y 111 c~o'!':seTcTBYDIIUix saat~eHHil 
HBi;efroa.~(~o·T :f.Jto·. 5)' .·06pamaT:&c11 x cooT:seTcT:ByilmeKY :lie.eHTY :s 

~ . . 
.ztaHHoA soae. · 

:3TOT MeTO,lt ,Jtae! B03110)1HOCT:& ny'l'ell 3KCIIepHJIIeHTaJI:&BOH npo:sepKH 
.ztccTHt~:& npHeKJJeJIIIiit"xowpoiOtcc ile:a:,~ty-:spe:w:eHe:w:,sarpa-qHBaelOOl Ha noHcx 
a.neueHTa tf>ai1.na H o6i.ewo11 na11.11TH .zt.ll~ pasKemeBH.II ;ztaBBoro i[Jal.na.B aioii 
cJiyii~k :soswo:ma · oprruiHsa.uila: lie· .roJI:r.li:o iiyur~cnHcxoBw:i: . ysJioBloiX . crpyx­
ryp H_~-',ltHCXe, HO H UOCTpOeHHe JlD6loiX HHtf>OpKa~HOHHloiX KaCCHBOB DpOHS-
BOJli>HOI_' ,ltJlH~~· >. .. ·, 

_.;, ~ - - -~ . ...._... - .... •i -
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