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06!1!118 DOllO&eH14H 

B 118CTOJ!lll88 BpeMJI COa,JiaH " ~Olmpy8T pa;JI npo
rpauUHYX cacreu, nonyquBmHX saaBaame "Cmc~eua ynpaBneHHR 6aaauH 
~BHBHX" (CYBn). llOA daaoA ~8HHHX (Bn) B od~eu cny~ae ITOHHU88TCR 

DOH»BHOB8HRaB COBOKYDHOCT~ BS8BUOCBH38HHHX, XpaHH~CH BM6CT6 

A8HBHX, OTo6p8SaD~aB COCTOHHH6 o6~8K!OB, HX CBOIC~B H BSaHU~OTHQ

meHHi H peanHSYD~aR npHH~n 14HTerpa~H AaHKHX, KOTopNI 38Kll~~86T

CH B TOM, ~TOdH OAHY H TY ZO COBOKynHOCTD ~aHHHX UOZKO 6HXO 140-
IT0llD30B8TD Al!H UeKCHUal!DHO BOSUOZHOrO ~Cl!8 npHllOKOHHi /3,IS/. 

CYBn BHnOllHHOT ~YHK~H AOCTyna K daaau ABHHHX, KX OdHOBll8-

HHH H BB~BHHH, COBUBCTHOrO HCDOHR80B8HHH 6aa AaHHUX UHOrHUH non»-

80B8T6JUIIIH, a Tatt&e CDpaBO'IWHB ({lyH~H, 

llpu paapadorKax CYBn ~on&eH y~THBBTDCH ocHOBHHe TpedoBBHHH 

K CHCTOMBU ynp8Bl!6HHH daaauH ABBHHX/2,4/: ~14314~8CKOA H l!OrH~8CKOA 
HeaamtCI!MOCTII ,ll!UIIIHX, 381I!ilTH liX OT H8C811I<11110111ql0B811HOI'O ,llO

CTyna, H6HSdHTQquQCTH a· HenpOTHBOpB~BO~TH ~8BHHX, HHTerpBpOBBH

HOCTII xpaliemta li .IlJIIi!Pep~BaiiHOCTII IIpi!MeHemta .IleHHHX, 8 

TBKllte B03MOJI!Hocm >IcnOlll>soBaHliH paaHoo6paaHHX CTPYKTYP ,ll8HBHX• 

tHaH~oKaa aeaaBHCHIIOCT~ oaaaqaeT, qTo ({lmssqecKoe pacnono
llt8lllle li opraml38lll!Jl ,ll8HBHX INJry't ll3MeHH'l'DCH, He liSME!II&Il 11p11 BTOM 

HH o6~eR nore~eCKOA CTpyKTypH, HH npHKllQAHHX nporpauu. !orJ4qecKaH 

H68aBHCHIIOO!R - STO BOSIIO&HOCT» H8116HHrh Od~D norH~CKYD C~pyK-



zypy )l!ll!lillX 663 1!3M6H8HIDI 11X <!JH3li'I6CKOI'O paCJJOJIOl<8HIDI H I!pll
RJIB,lUillX nporpaMM. 

GTyKTypa ~aHHUX - 8TO ITOHD30BaTBHbCKOe npe~CT8BHBHH8 ~aHH~. 
Paan~qHHB ~aHHhlB HMBDT paanH~H8 xapaKTBP"CTHKH 1 BHHa~mae Ha op
raHH38UHID naHHHX. Kpoue Taro, paanH~He ITOHD30B8T6HH WoryT HMBTb 
COBBPlliBHHO p83Hhl8 ITOTpe6HOCTH. lloaTOMY cymeCTBYBT MHOrD CTpyKTYP 
naHHMX 1 HYeiDmKX CBOH ~OCTOHHCTBa H HB~OCT8TKH: CBTBBH8 1 HepapXH
qeCKHB ~peBOBH~HHe, penH~OHHHe, HHWonoraqecKHe, OCHOBaHHHe Ha 
6Haapaux OTHDmeaaax, WyHKUMOHanDHHB, ocHOBaHHHe aa ceuaaTaqecKHX 
CBTHX HHH Ha ITOHHTHH paCWHpBHHUX MHOXBCTB,H npyrHe. 

CTpyKTypH AaHHUX OITHCHBaiDTCH C TIOMOmDID paanH~HX H3HKOB 
onHCaHHH ~aHH~ (HOn)/2/, 

Hon - a•o cpe~cTBo o6~HBneHHH cYEn cTpyKTyp, KDTop~e 6y~y• 
HCTIOHD30B8TDCH B AaHHOtt CHCTBWB. 

rno6anDHOB OITHC&HH6 noraqecKoij CTpyKTYPH 6aau AaHHHX H83U
B86TCH norH~6CKOtt CX6UO~ 6aau ~aHHUXo 0Ha COCTOHT H8 HMeH H OITH
CBHHtt BC6X aTpH6yTOB 6aahl ;zJ;a.HHflx: H,' JK83b1Ba6T Ha CBHS:& I.IBllt.ztY HHliH. 

OnHp~He ,llaHHWC, .KOT~poe HCITOJI:&3YBT npHKJl8.,1J;HOtt. nporpruuutcT, 
Haau:aaeTCH no.zt.cxeuott. 

!!a O.CHOB6 OJlHOll CXBMU MOl<HO COCT8lll!Tb MIIOI'Q pa3Jlli'IIIIIX nO)l-,, 
cxeM.Pa<loTa. CYlll( OCHOJlBHa Ha I!pl!MeHOHim JIO~eCKIIX CX6M II no,n;cx~. 

I!HTOp\Pe~C WOI<JlY npHKJI8,llHOJI nporp811YOJI H CHCT6MOll. ynpaBnOHHff 
6a3811H ,lJ;aHH~ Haa~B66TCff HS~DW WaHHnynnpOBaH.ff ,lJ;OHHWIH ( llM,ll)/?/, 
Bo MHOrllX CHCT6Y8l< HM,ll BCTpaHBaOTCH B npo~e~ypHo-OpH6HTHPOBaHHhlil . 
HS~K ••na KDBOn. 

Kax ~paBHJl0 1 COBpBMBHHb16 CYEn HCITOJI:&3J~T CBOH C06CTBBHHb16 
ff3UKH omfCB.HHH ;zJ;aHHblX, CH11:&HO O~JIU'laiJW:HBCH ~pyr OT .ztpyra. 'rax 
HBflPHNep, qmpua IBM npe.ztnaraeT H3blK DL/I (Data Language/!) /~,43~ 
HCnOJibSYOYhlil B CHCTOYe IMS /2,4,!2,43/ H ~pyrHX, 

STOT H3HK I!pl!MeHH6TCH RBI< ,11J!1I JIOI'li'I6CKOI'O, TB.K H ,IIJlii <!JH3ll'laC-, 
HOI'O Olll!CaHHJI :E;l( J< ll03l!OJ!II6T l<CllOJ!lo30BaTb C6T6BII6 l< l<eJ"pxlf'i8CIW6 
~peBOBH,lJ;H~e CTPYKTYP~• CHCT6Y6 "0Ka"/I,l4,I8/ npe,lJ;naraer H3W< 
BETA, BUnOJIHffD~Hll aaanornqnue \PYHK~H. CHCT6Wa BErA/IB,25/ HCnOJib-
3Y6T )IJIH CBOI!X ~enell Ha~ liiiPC H T.)l, 

Pa6oqaH rpynna no 6aa81l !laHH~ (PrBn) np• Aeco~a~•• no Ha~
Kau CHCTBM o6pa60TKH .Zl;B.HHNX (CODASYL) npe~O~Ha CBO~ H9hiK OnM
CaHHH ]:tB.HHUX 1 HB 88.IIHC1111pdt OT H3wt0B nporpWI:t.tHpOBBJU1H H· BO UHQ
rOY aHanorHqHhlil KOBOliy 14•6•29,35,36/, HDn onpe,lJ;eJIHeTcH paa,lJ;enou 
~OHH~ KOBOna, a B KaqeCTBe HM,ll npe,lJ;nogeH pacmnpeHHhlil Paa~en npo-
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~e~yp KQBQ]a. C ITOUO~ID H8HK8 CODASYL MOEHO OITMC~aT~ KaK C8T6-

BHe, TSK H APBBOBH~HHB CTPYKTypH. 
CoBoKynaocT» Ron • ffMn onpe~enaeT aeKoTopyD •o~en» ~aHHHX 

( 1111) • 
Ba&HHH nonozeaueu npH coa~aHHH CYEn HBnaeTca paanu~ue uea

~y CHCT6Ua»H C daaOBHM HSHKOW H CHCT6UaYH C 88MKHYTO~ OpraHHaa

J1>16A ~aHHHX/4/. 
CHCTe»a C daaOBUM HSHKOM - STO CHCT6Ya, KOTOpaR CTpOHTCH 

aa ocao•e npoue~ypHoro aa~Ka T•na KOEOH, ITH/I, ~OPTPAH, AcceM6-
nep. Boauo&aocTH daaoBoro HSHKa npe~CTBBHHDT coda~ ~orronHHTen~
HHe cpe~CTBa ~Xfl nporpauYHCTOB-npHKHanHHKOB, BCTpOBHHHB B ITpO

ue~ypHHB 6aaOBHB (KOEOH • T.~.) HaHK. ilOHbSOBQTOHb TaHOA CIICTeYH 
~na ocy~ecTBneHHH npoue~ypaoro ynpBBneaHH uamHaol nnmeT nporpau
UH rroqTH HS !OM ae ypOBHB, KaK 6CHH 6H OH nporpaYMHpOBSn B npo

Ue~pHo-OpH6HTHpOB8HHOU HSHKB. 

CHCTBKY C 3aYKHYTO~ opraHHa~ea HCITOHD3YDT Cp6~CTBa, npe~

Ha311ll-.eJIHilO R81t ,.,. nporp8IAII!CTOB,TBX II ,.,. Henporp8IAII!CTOB.3TII 

cpe~CTBa He HY6DT CBH3H C npoue~ypHo-OpH6HTHpOB8HHHU H3~KOY H 

aauenea~ aa ocy~ecTBHBHHe onpe~eneaaoro aa6opa ~YHKU"A B~coKoro 
ypoBHH. Ha116onee pacnpocTpaHeHHHYH ~YHKUBHMH aaYKHyToa opra>Haa
u•• HBHHIDTCH WYHHU"H o6HOBHOHHH • cnpaao.aaa WYHKW!H. 

3auKHyT~8 CHCTOY~ no CpaaHOHHD C CHCT8U8MH C OaaOB~M H3&KOM 

BU8DT pH~ npeHuy~eCTB, HO cy~eCTB8HBWM H8~0CTBTKOU TaKKX CHCT6M 

HBJIH6'1'CH orpaH.Hq6HHOCT:O RX npm4eH6HWl• 

HauOonee T~aTenDHSH npopa~OTKa Bcero KounneKca BOnpocoB, 
cBHaaHHHX c nocTpoeHHBM CYBn,co~epEHTCH B npe~noaeaHHX FTEn, 
KOTOp~e BH8CXH Cy~eCTB8HHHA BKn~ B p83BHTH8 nporpaMYHOrO oOec
ne~eHHH aaTOMaTHaHpOBaHHHX cHcTeM o6padOTKH mawopM&W!H, XOTH 
HOT ~OCT8TO~MX CB8l8HHM 0 UOnHOR peanH88UHH 9THX npennozeHHft. 

Haqzaaa C 1969 r. (MOMOHTa nepBoro TIOHBneHHH ny6HHKQU•A 
»aTepHano• FTEn), CYE! paaBHBaDTcH B ~Byx ocHOBHYX aanpaanea•ax: 
C O~Oft OTOpDHH - ~enaDTCH DOTIHTKH rrpauOCTaBIITL DGHDSOBQTenD B03-

MOJ!UlOCTb paOOTH C pa5l!006pa3l!HMI!I CTpyKTY})IlMH ~IIIIHHX (HRJlEl'JM 

COTeBHe II 116paiJXII'l9CKII6 ,!JJleBOBII,llllH9) ,a C .n;pyroB - 11811:rnimaeTCH 
CTpeM119Hl!O 119d9li!STD paCTylllel! CHOJRIIOCTII JlOI'II'IOCI<IIX CTpyKTYP C ).!0-
MOII!i>BJ M9TO,D;a, H831<989MOI'O HOp.l!lJlll9!Wil9ft, pa9padOTaHIIOI'O KiJl1J10r;(3?' 3S{ 

HopManHaOBaHH~e CTPYKTYP~ ~aHHNX peanHayDTCR • ••~• npocTHX 
CTpyKTYV XpaH6HHH 1 KOTOp~e OCHOB~SmTOH HB TOU 1 ~TO nn6~e OTHD

meHHH Me~y ~aHHHYH B 6aae ~aHHNX YOryT d~Tb npe~CTaBH6H~ B ~op-
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Me ra6nHQ, aaa~aeMNX .oTHorueuua»H. ITpo~ecc npe~crauneaua ~aHHHX 
B BH~e Ta6nHU aa3~aerca uopuaHMaaqHe~, a 6aaa ~BHHHX,_nocTpoea
aaa C ITOMO~DD OTHOWSH~, HaaHBa8TCH p6HHUHOHHOI/2s

39 •4U/. CHCT8-
Ma ynpaBneHHH TaKH»H 6aaauH nony~na aaaBaHHe CYBn c oTaomeHHH»H. 
CHCTeUa onepau»i, HCITOHb3Y6MaR ~nR U8HHUynHpOB8HHH OTHOW6HHHWH 1 
HaaUBaSTCH anre6po~ OTHOWdHHR H ODHCHBaSTCH B T6pMHH8X T60PHH 
HC'IllCJ!e.HIIR OTHOmemrli.Ko....,; pa3pa60TM Cl1~ llliU( .n;JIJI pe.JIJlliHOH
HO~ M0~6HH 6a3~ ~8HHNX 1 B KOTOpOM ITOHD30BaTenn npe~OCTaBHHDTCH 
cpe~CTBa WopuynHpOB8HHfi CBOKX aanpOCOB Ha H3UK6 1 6nH8KOU K 6CT6CT
BBHHOYy fl3HKY (fl3HK penHQOOHHott anre6p~). 

KaK npanuno, B HacTOH~ee Bpeua paapa6aTHBaiDTCH CYEn cuemaH
aoro THna; OHH OpHSHTHpOBaHH Ha HCDOXD30B6HH6 C6T8BNX H H6papXH
ti8CKHX ;n;pSBOBH.zJ;HblX cTpyKTyp, a R3l:lKH llaHHnynHpOBa.HHH npa.ztCTB.BJIH
IDT Ha6op~ penHQOOHHO~ anre6p~. 

C aa~anou aTana pasBHTHH cHCTeu o6pa6oTKH HHWopuanua, c:aaaau
Horo c nonTpOeHueu HHWopuaUHOHHo-B~~CJIHT6JibHHX ceTeU, mHpoKoe 
paaBHTHe nony~no coa.n:aaae CHCTeu ynpaaneHHH pacnpe.n:eneHH~H 6a
aau• ~aHHUX /2,8-II,42/, 

HaHOonee o6~w no.n:xo~oM coa.n:aaaa pacnpe.n:eneHHNX Oaa .ztSHHHX 
Ha ITpaKTHK8 HBJIH6TCH HHTerpanHH H6D.ztHOpO.ztHHX 6aa .ztaHH~, T.e. 
6aa,yae K HaCTOH~SYY BpeYSHH cymeCTBy~~ H JIOKaJibHO HCITOJibSye
uux. ilD.zt HHT8rpauaen 6as ~8HHHX llOHHUa9TCH BOSUOKHOCT:& O.ztHOBpe
W8HHoro H COBY8CTHOrO HCITOJIDSOBBHHH H8KOTOpOI npHKJI~O~ nporpau
UO~ paaJIHqHHX En nocpe;n;OTBOU 06~ero HS~Ka USHHllJJIH20BaHHff .ztBHH~
WH, HeaaB•c•wo o• c•pyKTYP ~BHHHX • KOHKPBTHHX Bn/9/. B ••o• cny
qae,c TOtiKH apeHHR non:&so:aaTena,cy~ecT:ayeT ":aooO:pa~:aeu8Jl O:aaa 
~aHH~ 1 HaaUBa6U8Jl BHpTyaJI:&H0~ 1 paccuaTpHBa8U8H KaK COBOKYDHOC!H 
HHTerpupyeuux pean:&HHX Bn :a n~e;n;cTa»neHHH, cooT:ae~cT:ay~eu o6me
uy aa~KY onpe;n;eneHHH .ztBllHhiX"/9/. 

Pacnpa~eneHHaH 6aaa ~aHHHX WOEeT 6~•~ TBHEe coa~aHa nocpeA
CTBOY .n:eKounoaH4HH, T.e. paanoseHHH o.n:aoro noruqecKoro Tena 6aau 
.ztBHHUX B PH~ ~H3Hq8CKH paa~eJI~HHX 6aa ~aHHHX Ha OCHOE6 JIOrH~6CKHX 
" w•••~eCKHX KPHTepHeB, 

OcuoEHHMH uo~enauH daa ~aaHHX, HaH6onee qac!o ucnon:&ayeuauH 
:a HaCTOH~ee Epeua, HEJIHVTCH: C6T8BaH, HepapXH~8CKaH .ztp8EOBH~H8H 
11 peJIHUHOHHBJl. 

Ha cero~HHma•~ ~·H~ coa~BHO H ycnemHO WYHKQOOHHpye• 60HDW06 
4Hcno CYB.U paanwmoro HaaHa~BHHfl (6onae 200). 
nanee ~~ paccwoTpHY aau6onee HaBeCTaae CHCTeYH oO~ero aaauaqeaKH, 
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He 38Tp~~BaH npoO:neU~O-OpHBHTHpOBaHHHX qHCTBW, TSK~KaK 

SESAM J4IJ/, STAIRS /4S/, II COLEM-j! / 47/, CHCTeM CllOJ(-l, 
CllO.U-2/I • IS • 23/, HCll-,llOC, HCll-I-.llOC" I/, lii plllla .IIPYJ'IIX• 

llepaoe 6as~ ~aHHHX noHBKnHch c cep~ 1960 ro~oB, 
O,rum.KO TOJibKO aa llOCJieJ:Ume rO,IU::l OHH CTaJm IDHpOKO IIpHMeHRT:DCJJ. 

)J,Jlll o6pa60TRII ~aHHHX. PaspadOTI<a CHCTeM ynpaBJ!Ellllffi 6as8Ml< ~811111lX 

o6mero aasaa'iei!W! cejj;qac Jl:BJrJ!eTCJI O,llllllM "" OCIIOBBHX aanpaB.1!6llliiii 

B 06JiaCTl! o6pa60TKH ~aHHHX. 

CYBll, ocHOBaHHH6 aa ceTeB~ uonenax naHHax 

K O}J;HO" H3 nepB~ CHGTBY ynpaBX8HHfl daaaYH ~SHHHX, OCHOBaH~ 

HHX HS C8T6BO"- 110,7J;83IH, OTHOCHTCH 11ViHTerpHgOBaHHaJl CHCT81o18 Xpa.He
HHR JtaHHbiX 11 IDS (Integrated Data Store) I f, paapaO:OTa.HHa.H il!HPUOit 

Honeywell B !973 r. 8TO CHCT6ll8 o6nt8rO H88H8q6HHH, C CiaabBHY H3hl

KOU, opKeHTHpoBaHHaa aa cnoEHhle cTpyKTYPH. C nouo~D~ ros nonD
aoBaTenD npHcnoca6nHBaeT CTPYKTYPY .ztaHHNX K ycnoBHRY KOHKpeTHOro 
npHnO&BHHH. B03UO!HOCTH, npe]J;OCT8BXH6Yhl6 nporpaMYHCTY B IDS , 

onpenenaroTca O:aaoB~ .aauKoM KOEOA, pacmHpeHH~Y aa cqeT nauKOBNX 

3H6MBH~OB H HCTIOHDay~mHUCH ~JIH H~ KaK flOn, TaK H fl~, H onepa
~OHHO~ CHCTBMO~, ITO~ ynpaBH6HH8W KOTOpO~ pa60Ta8T C03~aHHaH npo

rpauua. 
CHcTe»a IDS paccqHTaHa Ha WYHKUHOHHPOBaHHe B naKeTHO» pe~ 

ue no.n; ynprumeauew onepaiU10HHHX cHcTe:u SB!& H4oo,H600/6ooo 

Baaa ~aHH~ IDS COCTOHT H3 O~Horo HHH 6onee WaRnoB, CTpyKTypH~ 

an6Y6HTOU KOTOPUX:. HBJIH8TCH 11U8TID 11
1 CBH38HHB.H B 11 KOJIDU0u7Z/ • MaTe

UaTHqecK08 06ecneqeHH8 CHCT8UH OTHOCHTCH K THTIY CHCT8U CODASYL. 

CHCTe»a pa6oTaeT B peZHUe npOH3BOn~HOrO ~OCTyna K W~Ha». 

Ha ·ceTBBO~ UO;n;en:H ,ll8.HHUX: OCHOB8.HQ T·au:e norHliBCKa.H cx-eua 
11~HT8rpHpOB8.HHOA: CHC'l'8Uhl ynpaBJI8HHH 6a3811H ,ItB.HHliXu IDMS(Integrated 

Database Mana~ement System) /4,44/, C03~8HH8.H.WHpuol BF Coordrich 

B !97! r Ha OCHOB6 CHC'l'6WH IDS • 3TO CHCTeUa C 6aaOBblU H8aKOU 
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ANs KoBon, ~crroRDay~wcR n KaqecTBe HMn 2 Hon, " waTeuaTuqe
cKHu OO'BCITBQBHHBM THllB CODASYL. 

IDMS HHTBPBCHB_ TBM, QTO TBO'JIHIJ,IJI:, OITHCbiBBillltHB CTpyKTYPY BJlt 
CaYH Opr8HH30BBHbl KaK YaHBHDKHB O'B3bl B OCHOBHOn llBKRTH, a 3TO 
03HBQBeT, QTO IDMS BO BCBX orrep~ax HCITORDayeT MeTa-~, ~0 
o6yCJiaBJIHBBBT ~yO'JIHpOBBHHYil llpOBBPKY BCBX Bbl3biBBBWbiX KO~OB. 

l[pyrHe Cl1CTBWbl 

K H3BBCTHbiM CHCTBMaM C CBTeBO~ CTPYKTypo~ UOmHO OTHBCTH 
TaKllB CHCTBMY THITB CODASYL 1 C O'B30Bbl.W fl3b1KOM 1 DMS 1100 t 003-
;ll!IHHYil m•puo~ UNivAc / 4 /, • ;llpyr•e. 

CYBZl. ocHOBBHHble ua HepapxHqecKHX uonenax ~BHHHX 
IMS 

HaH6onee HaBecTHO~ CYEn c HepapxHqecKo~ cTpyKTypoM ll!IHH.X CQHTBBTCR MOmaBR CHCTBUB ynpaBJIBHHR O'B3aMH ~8HHHX IMS (Information ~anagement System ) /2, 4 ,12 , 43/, paapaO:OTB.HHBJt !lJHp.uoA- IBM 
;llliH ii!YHKIIIIOHMpOB!IHHH B cpel(e OC cepHH IBM 360/370 , 8TO CHCTeua 
C 6aaOBWI HS!iKOY (KOEOJI, AcceM6Jiep, WJ/1), rliB.BHaH ~em, KOTOpoA -
o68CIT8Q8HHB npOCTOrO ocymeCTBJIBHHH B8BHU0~6MCTBHR nporpaYMHCTB
npHKJI~HHKB c KOJIJIBKTHBHO HcnonDayeuUMH ~BHHbiMH. O~ao ua·mHpoKo 
PBKnBMHpyeuux ~OCTOHHCTB IMS - B03ll0llHOCTD oO'pameHHR K uen C 
neaannaHHpOBauHauH aanpocawu; npuqeu o~HH H Te ae ~aHHbiB uoryT 
HCITOJIDBOBBTDCR ~JIH OTBBTOB H8 p88JIH~b18 BOnpoc~. CHCT8M8 IMS 
o6ecnequBaet pa6oTy B naxeraou H onepaTHBHOu pemeuax H ucnonhay
e• HSpapxHqecKy~ YO;l(Ollb ;llaHHHX BHYTPH O~HO~ 6aa!i ~aHKHX (ljiaMna B 
repuaaonorHH oTqefa conASYL ). Ha YPOBHB noreqecKol cxeM~ AD
nycKaDTCH HBKOTOp~e JIOrHQ8CKH8 CBHaH M8&lY pa3JIHQHa»H Bn. B K8-~80!BB HOn H lillli H0fi0Jlb8YBTCH HS!iK DL/I 72 •43/, KO'tOpJill npe;llo
CT8B1Utef ,l{BS H8wt8 OIIBCBBHR ,l{aHH.biX: .IlBn H PSB 1 O'l'HOCHitHXCH (B 
T8pMHH8X CODASYL ) K KHSCCY H8bl.KOB C paa,l{6HHT8JIHMH H KnJJq8Bbi-
MH CJIOBaMH. 0CHOBHo2 KOHCTpyKnBeh H8bl.K8 RBHHBTCH ,1{8p8BO; uea~y ABp&BgHMH cy~BCTByDT norHQBCKH8 CBHaH. nepeBO MOKOT HMO'l'h ~0 15 
ypOBHBA, a 6aaa ,l{aHHHX COC!OHTh Ha HOCKOHDKHX ~HaHQOCKHX ,nepOBD
BB. JlorJ4QBCK8H CX8Ma.npe~CT8B1IH8T cOC)oU COBOKYnHOCTD BCBX OllliCB
HKH HOrHQBCKH CBHS8HHYX ,l{BHHbiX. fia~K DL/I ITp8,1{00'1'8BHH8f He~KOJID
KO 8JibT8pH8'l'HBHbiX oprBHHSa~A UBMHTH: HBpapXHQ8CKYil llOCH8,l{OB8'1'8HD
HyD. (HSAM) t HH,l{8KCHO-DOCH8,l{OBBT811DHYIJ (HISAM) , HepapxHliOCKYD 



npauyn (HnAM) H uepapxit:tJeCKYIO HH.I!;6KCHo-npHMyn (HIDArJI) • Cl1CTe
Ma Ifvl.S o()ecnetmBaeT o_.n;HOBp6li8HH~ ,ltOCTYTI H6CKOJI:bKJ1X TIOJI:b80:BBT6-

nea K OAHO~ En npa aanpoce. 

DL/I DdSf:l.,<; 

CHCTBWB, peanH3YIO~afl fi3~K DL/I B Oll6P8UHOHHUX CHCT6M8X 
IBM 360/370/3030/4300 , HCTIOJlb3Y6TCfi TaKE6 B K81J6CTB6 ~yH,ztaM6H

TaJ!hHOa HHijJOpMaJI!IOHHOK CHCTeMhl DL/I DdS/VS /~3/. 
MARK-IV 

Co CTPYKTypaw• ~aHHHX aauaa DL/I ~oryT padoTaT> HeKOTOphle 
nBKeTH nporpauu, paapadoTBHHHe ~yrEMH WHPYaMM, KBK, aanpHwep, 
mHpOKO H8B6CTHaJI CHCT6MS ynpa:BJI6HHR 68881.111 ,D;a.HHhCC. fv1ARK-IV /

2
s
4

t 

7 ,I6,4I/, paapadOT8HH8JI !}?HpMO" Informatics Sue. 

MARK-IV - Cl1CT6W8 Od~ero H83HaqeHHH 88UKHYTOrO THna, BnepBH6 
pearrHaoBaHa B 1968 ro~y " 6hlna opMeHTMpoBaHa Ha ynpaBneHHe ijJ~na

MH H COOd~eHHHMH. B HBCTOH~ee Bp6YH 3TO CHCT6M8, COBM6CTHM8H C 
mHpOKHll KpyrOM onepBUHOHHUX CHCT6M IBfv1 360/370 R ps:tUOM .npyi'RX 

onepa!1I!OIIIIhiX cncTeM,B TOM wCJie OC EC.~ ee rnoBneTBOpmoT oc
HOBHhiY TpedOBaHHffY K CYEll. MARK-IV ijJyHK~HOHHpyeT B peXMM8X na
K6THO" l1 onepaTHBHon odpadOTKH. CHCT6U8 npOCTB B l1CllOJI:b30BaHHH H 
sKoaouHqaa. ~orHqecKaa cxeua dasu peanHaoBaaa aa HepapxuqecKo~ 
,ztpeBOBH,n;aoA wo~enu ,n;aauux. CHcTeua ynpaBnHeT nocne~oBaTen:DHHMH u 
M~6KCHO-llOCJI6~0B8T6Jl:bH~UH ~aMJiaYH l1 MOE6T O~HOBp6W6HHO OdpadaTU
B8TD uecKonDKO WaRnoB c paanH~HWH CTPYKTypauu. HMn odecne~unaeT
ca cpe,n;CTBaYH BaYKHYTOrO THna H Henpoue~ypH~U H3~KOU, T.e. flBHKON 1 

HCllOHDByn~HY napaueTpHqecK06 OITHCaHH6 Tpe60B8HH0 BU6CTO KOYBH,n;, 
06~HCHHIOmHX, qTo H~O C~6ll8Th. ~OpYBnHBOBBHHHI napaYeTpHqecKHA 
fi3~II npe~nonaraeT <j)HKCHpOBaHHY~ <J)opwy 6~aHKOB, r~e KQEAaH ~H\J?pa 

uueeT crporo onpe,n;eneHHoe aHaqeaHe. 

TipyrHe CHCT6Yli 

MoEHo nepequcnHT» e~e aecKon»Ko CYBn od~ero HaaHaqeHHH, coa
~aHHhiX aapy6exab1MH \J?Hpuawa, uo~e~H 6aa ~BHHhiX KOTOphiX npe~cTaBXfi
~T co6oa ~8BOBH~Hhl6 CTpyKTypH. 9TO GIS /~/ - o6061I\eHHaJI HH\J?OpWa
Jil!OHHaH CMCTOUa aauKHYTOrO Tina, C03~aHHafi \J?Hp~OA IBM i CHCT8Wa 
<j)OpYHpOBaHHH <!J~nOB NIPS/FF'S / 4/, 3aYKHYTOrO TMna, COB,llaHHaH 
WHPYOA IBM,DCA H National Military Command System ; CHCreua 
o6lll.ero HQ3H81I6HHH System 2000 / 4/, paapa60TB.HH8Jl .\l)HpU01t MRI 
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HCllOJII,3YKIUI.8H B KaqecTB.e RM,n K8.K cpe,:n;CTBa SaJIKHyToro THna s TaR 
M cpe.ztCTBB 6a30BOrO H3IiKai• CHCTSUB ynpaBJieHMH JtBHHJiiiH 0 paa~e
JI6HH6Y BpeweuH ToMs /2,4 , paapa6oTaHH8JI WHpuol soc , o6ecne
~BaDmSH ,ItOCTBTOQHO IIOJIHui HB6op aauKHYTHX B08MOKHOCT6~ B ]CJID
BHHX ,li;HaHOrODOrO peaHYB H HBJiff~~aHCH nepBOA CHCT6MOR 1 OCHOB8HHOA 
Ha ITPEUOHOHBB HHBOpTHpOBaHHHX waAnOB, H ~pyrHe, 

CHcTeuH yrrpaBneHHa penaunoHHiiiiH 6aaaMH 4BHKHX 
(CYBH C OTHOWOHHHUH) 

llepBaH CHCT6U8 yrrpaBJI6HHH peJIH~HOHHMUH 6B3ffUH ,ll;aHHUX MAD~ 
MacAIMS Data Management System) paapa60TBHa MIT Project Mac B 
I970 r./44/, Ee COBpOUOHH~ B~pHaHT ~AOAM/RDMS ITOHBEHCH B I97Ir. 
Bro cucTeMa o6m.ero HaaaaqeHHa, opueurupoBaHHaH ua SBY H6ooo. 
MADAM/ROMS ~.CIIOJID3y6T 6om;myJJ B~.pTyM:&Hy!l IT8liHT:D 1 ITOA,D;6plitHB86T 
ff3aKH ,li;BHH~, OCHOBaHHH6 HB peJIH~OHHO~ anre6pe, M Q6ecneqnBaeT 
reHepa~Mn coo6mea"M. 

CMCT8Ya ynpaBR6HMH penRnHOHHHUM 6aaa~M ~aHHHX RDMS 
(Relational Data Management System) /4,44/ paapa6oTa.Ha ~oil 
General Motors B 1972 r. 0Ha rrpe~CTaB~HeT co6o~ cacreuy aauKHy
roro TldTia 1 OpMteHTHpOBB.HHYlO Ha npHJ.teH8HMe K CepUM 9BM. IBM 370/67. 
PBC.IS HBHH6TCR COBp6U6HHHN B8pMaHTOY STOn CMCT6YH. CHCT8Y8 
ROMS/RE~IS ~aeT B03MOXHOCTH 8HaHH3a M B~a~H 38llPBmHB86YHX ~8H

HHX. 0Ha HBnHeTCH OAHOK M3 H6UHOrHX CHCTeM COBe~aTenDHOrO THna. 
K TIOCR8AHHM paapa60TKaU KPYITHUX penH~HOHHUX CHCTeU OTHOCHT

CH CHCT6llibl QUERY BY EXEMPLE (1976 r.) lilSYSTEM R (1975 r.), 
coa~aaH~e ~•pwoM IB" /44/. 

QUERY BY EXEMPLE HBHH8TCH OAHOM ¥.8 ABYX, HU8IO~CH B HaHH
~MH KOUUep~eCKHX penHnHOHHHX CHCTeu. 8TO CMCTewa 3aYKHyTOrO TH
rra, HCTIOR.&3yimt8.H H3!iK ~a.HHHX QUERY BY EXEr1PLE • CHCT$1118 OCi8Cll8-
quB86T 0AH0Bp6U6HH06 MCITOR~30B8HHe 6a3H ~8HHUX TipH aanpoce H6-
CKORDKHVH llOll~30BaTenHVH. 

SYSTEM R - CHCT6M8 06mero UaaHa'i6HHH C 6aaOl3WI H31:lKO.Y • 
SYSTEM R COCTOHT U3 ~Eyx KOVTIOHSHT: RDS(Relational Data System) 
H RSS(Relational Storage System) • RDS E~llORHH8T WYHK~H KOHTpo
JIH .ll;aHHNX, aBTOWaTH38I.I;lH1 Bb160pa )1aHHbiX P. reHaparu&H Bi:i,Ztal!, HX Oll
TIIJJ,Uii38J.UU1.. .RSS OCYiij,8CTBJifi6T )10CT,Yll K 6aae ,Z{a.HHWt, ynpa.BJI6HH6 
UaMflTDD H O~HOBp8K6HH!iV ~OCTyTION H8CKOHDK0X llOJID30BaTSXea K Bn. 
SYSTEM R ltcTIOXD8y6T H31iK OmWa.HIIJH .D;8.HHW( SEQUEL t BCTp06HHd 
B ITn/I H KOEO~. sYsTEM R oOecrraqoBae• o~HOBpe~SHHOe Hcnon>aoBa
HHe E~ H rrpH aarrpoce H rrpH o6HoBneHHH. 
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Cne~ye~ ynoM~HY~~ TaKme Tpll HaH6onee H3B8CTH~e CHC~6MH C 

6CTeC~B6HHUMH fl3HKaMH OTIHCaHHR ~aHH~, TI03B~HHID~HX HCITOH~30BaHH6 

HX 6ea npe~BapHTenDHOrO HayqeHHH ff3HKOB 0TIHC8HHH ~8HHHX4 T8KHX 1 

KaK QUERY BY EXErvrPLE HHH SEQUEL : T¢Rus (!975 r.)/4 I, coa

~aHHYID B YHHBepCHTeTe Toronto (Canada) t opHeHTHPOBaHHyiD Ha SBM 

IBM 360/370 l PLANES (I975 r.)/44/, paapa6DTaHHy~ B YHHBOpCHTO

T8 Illinos (llrbana) .ZJ;HH MaDH:IH PDP 10i RENPEVOUS (!976 r .) , paa

paCiOTa.HHYIO itlllPMOR. IBM ,ZJ;llfl SBM IB~.f 370. 

B H8CTDHmee Bp6YH Be,ZJ;yTCH pa60TH ITO C03~8HlliD KpyiTHOR. CHCTe

N~ ynpaBH6HllH penH~HOHH~MH 6aaaYH ~aHH~ RDBMS (Relational 

Database Manegement System) /40/. ITpe.n;nonaraeTCH, qTQ a~a CHCTe

Ya 6y,ZJ;eT HCTIOHb30BaT» 1 Ha ypoBH6 norwqecKo~ CX6MH 683H ~BHH~, 

HepapxwqecKyiD CTpyKTypy ,ZJ;aHHax H 06ecneqHBaT~ ITOHb30BaTene~ 6DHD

WHMH B03YOEHOCTHNH MaRHITYJIHpOB8HHH )l;aHHHYH. 

CHcTeY~ ynpaaneHHH pacnpeneneHHaMH 6aaaMH ABRHHX <CYPBA) 

B H8CTOHW,66 BpeMH paapa6aT·hiB810TCR l!;Be CHCT8l4H ynpaBJI6HHH 

pacnpe,ZJ;eneHHhiMH 6aaaMH )l;aHHHX, OCH0BaHHhi6 Ha penHUHOHHO~ MO,ZJ;enH 

naHHNX: INGRES H SOD-1 / 42/. BapCHH pacnpeneneHHO~ CHCTOY~ 
INGm;S paapaCiaTill386TCR. Ha 0CHOB6 yYAe C03;itaHHO~ E !975 r •. B yHid

BepCRT6TB Berkl€y (California) CHCT6Ya INGRES/CUPIO • INGRES/ 

cuPIO o6pa6aTblBaeT, npowanon:&Hhl" aanpoc H o6ecneqnBaeT O,ZJ;HOBpe

ueHHoe HCIT01lb30BaHHe En H6CK01l~KHYH ll01lb30B8TBHHMH H ITpH aanpoce,

H np• uon•~••a~•• En. 
CHc~eua 

B80TCH ~HpWO~ 
I977 r. 

SDD-1 (System for. Distributed Database) paapaCiaTCI

Computer Corporation ITO ITpOBKTy, C03~8HHOMY B 

CYlin B CCCP 

Tiepa~e cHCTe~ ynpaaneHHH 6aaaoH naHHNX B CCCP aaqanH noHB

nHT~cH c 1975 rona B CBHBH c mHpOKHu pacnpocTpaHeaHew SBM TPeTu

ero ITOK011BHHH. MHOrHe H3 HRX HBHHDTCH peaynDT8TOW ~aTITaA~H 

HaJI!6onee pacnpoCTplllleHHHX cnm. TaR, lipOTOTllllOM ClllCTOM 

ynpB.BneHHH daa8liH ;na.s:HHX 110Ka11 H CVIHBAn nocnyliHJia cHcTeua IMS , 

a ITpOTOTHITOM CHCT6Mhl 1'EaHK 11 - CHCTBW8 IDS • 8TH CHCTBYH p6alli130-

Ba!l~ a a 6aae OC H HOC EC SBM. . 
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Cl.En, OCHOBaHHNB Ha CBTBBO~ MOABJI~ AaHHUX 
HaH60H66 H3BBCTHNMH CYEn OCHOBaHHHMH HB CBTBBO:I:.t NOABHH ~aHll cccp c~••aXJTca "BaHK" ir,B,IB,22,28/ " HAEOE;r,rs,I6,I8,<13/. 

1'JiaHK 11 

11EaHK 11 - STO C.HCTBMB 061!1BrO Ha3H8'~1eHHfl 1 C O'aaOBHM R3I:lKOM 
(KOBO~, Acceu6nep, TI~/I), paapa6oTBHHaH B I97~ ro~. B 
OTJI.Hqile OT CBOBrO ITpOTOTHIT8 IDS 1 Cltc'TBM8 11Ba.HK 11 066CII6l.l.HBB6T OonDwyD rH6KOCTD B ynoTpe6neHHH nauKoB, opraHHaaUHH nporpaMuH~ 
CpB~CTB H CITOCOO'a CBfl3H C ITpHKJI~HI:lMH nporpSHMaMH 1 rrpe~OCTBBJiflBT 6onee WilpOfiJile B03MOlltHOCTH ,ZVIR IT0.111io30B8T6JIB:I:.t. KaK H B IDS 1 MO
~BJID ~8HHUX ITOSBOJIHBT C03~aB8TD C6TBBI:l6 CTpyKTYPN ITyTBN CBflSI:lBaHHfl OT~BJIDHNX 38llHC6~ B KOJIDUO C ~ByaanpaBJIBHH~.H yKa38TBJiflMH. CHCTeMa WYHK~HOHHpyeT ll cpe~e noc EC " pacc~TaHa Ha Hcnon~BOllaHHB B IT8KBTHOM PBEM»e 06pa60TKH. 

Cnoco6 OpraHHSa~H ~8HHHX ~aeT B03MOZHOCTD OT06paaHT~ ~OCTa
TO~O mHpOK~ Ha6op nOrH~eCKHX CXCM (CITHCKH 1 Ta6nH~, ~epeB~H, rpawa). Baaa ~aHHHX COCTOHT HB onaoro MnH donee waMnoll, CTpyKTypa KOTOpNX B~6HpaeTCff TIOHb30B8T8HH~H CHCT6MH B COOTB8TCTBHH C HX TpedOllaHHffMHo CHcreua ynpaBnffe• waanauH c npffMHM ~OCTynou. 

CyrqeCTB8HHHY H8,li;OCT8TKOU CHOTCllfi 11BaHK 11 HBHHCTCH HapymeHH8 
norH~ecKoU H wuau~ecKO~ aeaaBHCHMOCTH 6aaH ,ll;aHHHX ua-aa oTcyrcrBHH B HeU annapaTa ITO,li;CX6M. ~aHHHe B CHCT6M8 OITHCHB8~TCH 0 ITOMD
~D ~eKnapaTHBH&X MaKPOKOMaH~, qTo Bneqer aa co6ott BBe~eHHe WHaHqecKHX X~PaKT6pHCTHK npH OITHCaHHH ,ll;aHHUX. 

B KaqecTB8 ffMn HCITOHD3Y6TCff H86op M8KpOKOM8H)]; ITOHCK8 )];aHHHX ITO KnDqau H MO,li;HWHK8~HH 683H 1 H8llHC8HHHX H8 Acceu6nepe. CHCT6M8 ''JlaHK" npe~OCT8llnH6T BOSYOZJIOCTD TIPHKH~HOA nporpaMMe pa6oTaT~ 0 HBCKOXbKHUH 68S8HH )];8HHNX 1 XOTH H H6 ynpaBHH6T STHMH En. 
WOB 

CYEn o6~ero uaaHa~eHHH, c daaoBuu asuKou (lln/I "Accaudnep), HAEOB (HAEopH OdnaOTH) HBnneTcff opMrMHan>Ho~ paapado•KoA, BunonueaaoJI B CCCP. ClllCTeMB. llpe.liCTa.BJ!Jl:eT co6oa IUIKeT !IpllliJ!MHHX nporpa.u, npe)];HaaHaqeHHHU AHH coa,li;BHHH Oaa ~aHHNX, paauemaeMNX B8 ycTpOACTB8X npHWOro ~OCTyrra, H Opr8HH3~HH B8aHWO,li;6ICTBHH C HHJUt. 

HAEOE das•pye•ca Ha. npe~RoaeHHRX Pl'En moASYL " OTHomeHHH CIPYKTyp 6aau ~anuux, aa~KOB onMcaHHH ~BRHUX,H paccquTaaa ua 
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~YHK~HOHHPOBBHHe B cpe~e noc EC. ITpH paspa60TK6 CYBn yqTeHS oc
HOBH~e Tp660BaHHH K CHCT6Y8M ynpaBH6HHH 6838MH ~aHHaK. 

H3HKOB~e cpe~CTBa CHCTeMH: fi8~K onpe~eneaHH ~aHHNX (HO~), 
R3SK OTIHC6HHR ~8HHHX no~cxewu ~nn llrr/I (HOn (ITK/I)) H RaSK M6HH
nyJU1pOBaHHH JJ;aHH:biiU'l (HMli). BepCHH R3bi:KOB H6CKOJI:&KO OTJJ.HqaiOTCfl OT 
npHHHTHX B CODASYL , HMn npe~CT6HXR6T C060H Ha6op WaHpOHHCTpyK
~HA, BKHIOqeHH~ B il]ji, JJ;Jifl TIOHCKa H. ~aqH JJ;aHHHX, a TaKZ8 Mo
~HWHKa~HH 6aas ~6HHHX, 

ITporpawuaoe o6ecneqea•e CYBn HABOB paa~enneTcn Ha no~c•c•ewu. 
ITO~CMCT6YH CnpoeKTHPOBBHH H886HHCHUO ~yr OT ~yra B npe~exax 
npe~aap•••x~ao paapa6oTaaHoro HHTepweHca ue~y """"· CYBn HABOB 
•cnox~ayer npnuoH • HH~eKcao-nocxexoaarex~HHH ~ocTyn K 6aae naH
HHX, ITpHKXanKSH nporpawua pa6orae• c o~HoH Bn, ynpaanneuoH c•c
TeMoM.. 

CYEill, OCHOB9.HH1i6 HS . HepapxHqeCKOl .YOll6JlH ,118HHHX 

Haa6oxee HsaecTHHUH CYBn nauaoro Knacca nananrcn CHHBAn/I, 
!5,!8,2!,22,26,27/ H "OKau/!,!4,!8/, 

CllHBAJI 

CYBn o6~ero aaaaaqea•n CHHBAn (c•c•ewa uonenHpoBaHHH 6aaKoB 
~aausx), paapa6oTaHH6H B HHCTHTyTe wa•ewaTHKH AH BCCP ~nn pa60TH 
non ynpaBneuMeu OC EC, npe~cTaBnner co6oH naKeT npHKX~HHX npo
rpawu. 9TO CHCT6Ma C 6aaOBHN fl8HKOY (KOBOK, ilK/!, !CC6Y6nep) H 
nepapxHqecKoH CTPYKTypon ~aHHHX Ha ypoBHe rro~cxewu. Ha ypoBHe 
nor•qecKoH cxews 6ass naHHHX ~onycTHWH orpaaHqeaase ceTH, CHHBAn 
npeAftasaaqeHa ~na coa~SHHR H ynpaBneHHfi npoHaBon»HHY quc~ou B~ 
(~annoa B TepwzuonorHH cooAsYL ) aesaaHcHuo o• cnoco6a paaue~e
HHH ~aHHNX HS WH3Hq8CKHX HOCHT8HHX. nonycKaeTCfi O~HOBpeueHHBff 
o6pa6oTKa npo•anon~Horo qucna En onuoa rrpHKn~HoR rrporpauuoa. 

HaHKOB~e cpenCTBa CHHBAn BKXD~avr nBa HSHHa: aoa • HMn. Hon 
ITP6ACT8BTIR6T Cp6~CTBa AHH S~aHHH norzqecKoa H WHSH~OCKOR CTpyK
TypH Bn. RMn - STO Ha6op WaKPOHHCTpyK~HD, BCTpO&HHijX B ITR/I, 
KOBOK • Acceu6nep. Ou rrpe~uaaaaqea nnn BH6opKH AaHHHX c a~aazeu 
npo~ecca ITOHCKa • o6HOBXOHHH 6asa AaHHHXo CHHBAn Hcnon~aye• nBa 
nporpauuao-coauec•••sx ue•ona AOCTyna K Bn: Hepapx•~ecK•R nocne
~oBaTen»Ha~ (BSAM) H MepapxuqecKH~ HHA6KCHO-ITOCH8AOBST6HDHHI 

(ISA...'\1). 
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IIQKall 

CYEn o6ru.ero uaaHa'tleHJilff "OKa", paapaO'oTaHHa.R liH:CTHTYTDM ~w:-
6epueTJIJRJil AH YCCP, Ta~~e· npe~cTaBnffeT co6o~ cJIJCTewy c O'aaoBHM 
HSWKOM (KOBO], UIT/I, Accew6nep). AHanorRqao C~HBAn, aHa Rcnono
syeT RepapxRqecKyro M0~8llb ~aHHHX BHYTPR O~HO~ 6a3W ~aHHHX (waRna 
B TBpMJIJHOROrHJil COnASYL ) 1 a Ha ypOBHB RDrJilqeCKOit CX8Mbl ;zr.OllJCK·a
BT CBff3Jil MB~;zr.y paanJil~UMH 6a3aNM ;zJ.aHHHX. M~eH 1 ne~~e B OCHOB8 
CHCTBMH. 110Ka 11

1 B 0'01Il>illHHCTB8 CB08Y cornacyiOTC!l C npe;zr.nOlitBHHHMH 

R pOKOMOH~ai\RHMR, C<jiOpMynRpOBaHH~YR PrE)\ CODASYL. 

GRCTeMa npe~CTaBnReT C06oa KOMnneKC BXO~HmRX B OC EC 06pa-
68TbiBalOIU.JilX nporpauY, KOTOpaM o6ecne~BaeT peanHaa~HIO·RaK cpe;zr.uax, 
TaK H 601lbiDKX 6aa ;zJ.aHHbiX ;z1.1IH CaNbiX paanH~UX npHW8H8HHR. 0Ha VD
meT pa60T8T:& B peZHM8 onepaTHBHOR 06pa60TKH 1 naK8THOit 1 a TaKme -
KOM611Ha~HM: aTHX pellHYOB. B Kaqecor:ae HM.n 110Ka 11 Jllcnon:oaye<r ffabiK 
BETA. OH o6ecneqHBae<r ueaaBJIJCHMOCTD npJIJK1I~HHX nporpaMY o-r MBTo
;zr.o:a ;zr.ocTyna, OT WJiJaJilqecKoa oprauJilaaqJ~JH naYRTH HaT xapaKTepJ~JcTJIJK, 
OTBB;zr.BHHHX no;zr. 6a3hl ;zr.aHHbiX ycTpO~CTB. H3b1K HCll01Il>3Y8TCff ;zi.1Iff ITOJIJC
Ka ~a.HHHX, RX 3a.M:8llli, HCKJ]]Jtl8mut A8lllillX H BBe,n;eHHR B 6a3y HO-

Bl:lX ;zr.a.HHbiX. CHCT8Ma 110Ita 11 ,li,OTIYCKaBT H8CK01I!>KO aJIM'epH8TlU3HHX op
raHH3~~n flaYRTH: HH~8KCHO-flOCRB~OBaTB1I~HYID (HSAM) 1 ~epapXHti8-

CKYIO HH~8RCHO-fl0C1I8~0B8T81I~HYIO {HISAM) , HepapxHqecKy~ rrpHNyiD 
(HD~~) H H6papxHqecKyiO HH,li,SKCHO-llpHNYID (HIDAM) • 

nBErAn 

K opHrHHan~HbiY paapa6oTKaM CYBn, ocHOBSHHhlX ua HepapxHqe
cRo~ MO,li,B1IH ,ll,a.HHHX, OTHOCHTCR CYBn 061l{ero H83HaqeHHff 11BErA 11 /IB, 
/Z5/, C03~aHHaR B HOBOCH6HpCKe Ha 9BM B9CM-6. 

11BErA 11 npe~C'l'8.l33HI8T C060tl CHCTBlriY 3aYKHYTOrO TH.na, HCll01ID
ayroru.yiD ~peBOBH~H~e CTPYKTYPbl ~aHHHX c HepapxHqecKH noBTDpHIO~UH
cH rpynnaYJil. 0Ha o6ecrreqHBB8T XpaH8HH8 1 NO~HWHKBnHD H BH~aqy TID 
aanpocau non:eao~aTene~ cBe~eHH~ ~oKyueuTan!>Horo HnH WaKTorpaWH
qecKoro xapaKTepa, O~OpMn8HHbiX B BH~B ~DKYWBH'l'DB, HYe~~X H8KO
TOpyro WOPM8nbHYID CTPYKTypy. B SaBHCHUOCTH OT KOHKPOTHHX npHnoae
HH0 oHa uoaer paccwaTpHBaTDCH KaK ~oKyweaTanDHaa HnH WaKTorpawu
qecKaR CJIJCTeua. 

B RaqecTBe HMn HCTIOXb3Y8TCH H8~K ]HPC. 9TO HOTipo~e~ypH~~ 
ff3liK, npe~aauaqaHHbla ARff CDCTaBRBHHH 3~8HHtl Ha B~aqy H MO~H-
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~HKa~•D Hawopw~• B 6aae ~SHHHX, cocTofi~ Ma onMCaHHH ~aaaux 
C yaaaaaMeW KPHT8PH8B HX B~6opa B ~OKYU8HTax H Ha6opa onepaTo
poB, KOTOpNe OflKCNBaDT ~e~CTBHH H~ ~OKYU6HTaYH. 

"BEI:A" 068Cll8'<11Ba8T mHpOKIIll Ha6op onepauHR Haa CBOHUH ~oKy
NOHTaWH, 0Ha ~OfiYCKa6T C08~aHH8 ~0 256 CTaH~apTHHX aaaaHH~, 

nna 3RmHT~ CHCT8MH OT HeCaHKUHOHHpOBaHHOrO ~OCTyna B CHCT6-
U6 cyuteCTByeT Z6CTK8.H HepapxHH napone'l. 11BEI'A 11 HCTIOJI:D3y8T nprut0£1 
~OCTYll K ~lll!nau, 

npyrHe CH-CT6J.IH 

Kpoue nepe'<l!cneaaux Bwne CYB~. a CCCP 6onhmyw HaBeCTHOCTh 
nony"tiH1lH CHCT6Wbl o6Jllero H83H8tl6HHH 11K8Jia11 /l/., OpH6HTHpOB8HHWi 
Ha T8ll8~0CTyn, ~H9C-2/I/, HCIT0llh8Y8M8H B aBTOU8THaHpOBaHHHX CHC
TeUax nnaHOBNX pacqeToB, rocy~apcTBeaaon cTaTHCTHKH, ACY NHHH
crepcTB H Be~oucTB, a TaKae B aayqxux uenax, H ~pyrue. 

CHCT6MH ynpaBneHHH penHyHOHHHNH 683aMH ABHH~ 

( ''CYBl! c OTHomewM11
) 

B CCCP Be~yTCH TaaEe paapa6oTKH c•c•ew ynpasneHHH penHuHoH
HliYH daaauH ~aHHbiX, "CYB~ C o•aom8HHHUH"/2S/, peanH80BaHHaH Ha 
8BM B9CM-6 B onep~OHHO~ CHCTeue "~y6Ha", o'rHOCHTCH K 8TOYY 
Knaccy CHCT8U. 8TO CHCT8M8 CU8WBHHOrO THITa C 6880Bbi.UH H3HK8MH 
WPI'PAH H a.BTOKO)l; 11Ma,z:pieHn, c .ztBYWR THna:MH CTPYKTYP A8.HHhiX: ce
T8BliYH (Ha ypOBH8 norHqecKO~ cxeua ~aHHliX) H OTHOmSHHHMH Haa 
~aHHliYH (sa ypoBHe no~cxeu). HMn npe~ocTaBnHe< BosuoEHOCTh nonh
aoBaTeniD-HenporpaNYHCTY OnepHpOB8TD~apHa»H OTHOWBHHHWH ITOCpe~

CTBOM onepaTopoB, ananorHqHNX onep~HY peHHUHOHHOM.anre6pH: 
rrpOH3BB~BHH6, coe~HHB~HB, ~BHBHHB, B~60pKa ITO YCHOBHHY, OpOBK~ff. 

llon~TKa Odb8~HH8HHH ~OCTOHHCTB 8~8KTHBHO~ opr8HH8~H ~aH
HhlX UpH C6T8BOU TIOAXO~e C B03YOZHOCTHYH fl3HKOB UaHHITyHHPOBSHHH 
peJIHI.J;:~IOHHO" MO.D:eJUt BHIIOJIHeHa B CYEJl "iloHcK"/ZO/. "llonoK 11 - a'l'o 
rrpQ6JI6~HO-OpHBHTHPOB8HHaH CHCTBU8 aauKHyToro THrra. HaHK aanpOCOB, 
peanHsyJOII(HX cnpaso'll!yJO g)yHK~w. 6nHsoK K Knaccy anre6paHqecKHX 
H3hlKOB. HOn BKJIDqaeT B08UOEHOCTH H8HKOB ~aHHITyJIHpOBaHHH ,Zl;8HHNWH 
penR~HOHHO~ ~O~enH, 
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CHcTeM~ yrrpaBneHHH pacrrpeAeneHHNMH 6aaau• AaHHHX (CYPEA) 
B CCCP ne~yTCH pa6oT~ no coa~aHHD CHCTew yrrpaBneHHH pacnpe

~eneHH~MH 6aaaMH ~aHHNX. B KS~BCTBB npHUepa MOEHO llpHBSCTH CHC
TeYy, OpHeHTHpOBaHHYID Ha ACBT M6000, OITHCaHHYID B pa6oTe/I9/, H 
CHCTBMY 11 CHSIIJ(P11/ 9-Il 1 IS/, H6X0,1VIII.lYIOCH ITOKa B CTB.,ZtHH paapadOTKH. 

llp6,I(IT01laraeTCH, liTo STO 6y,neT CHC'l'Slr!a CW611.18.HHOrO THna, T.e. CHC
'l'BN81 HCIT01lh3YIO~aH KaK B03UOmHOCTH 6a30BOrO ff3RK8 1 TaK H BOSYOX
HOCTM CHCTBN 38MKHyTOrO THUa. B KaqecTB6 ~ 6y,I(S'l' HCIT01lh30BaH 
npoClneuHo-opHeHTHpo::eaHH~ Ha~K NaHHnynupo::eaHHH BHPTYBR»HHMH .naa
"~" (HMAB), OCHOB8HH~ HB penH~HOHHO~ anre6pe, BKnD~aD~P. Ha6op 
onepa~H~ Ha.zt OTHOWSHHHNH, HCTI01lb3YBNHX B U611ffX liJHTepnpeTaU»H ffMn. 

Pa60TH Q~fiM B 06118CTH aBTOM8'l'H3HpOBaHHHX CHCTBM 
o6pa60TKIIJ AaHHHX 

HallHHBR c 1975 r.,::e OWHW ::eenyTcH HHTBHCHBH~e paapaCloTKH 
8.BTONST1'13HpOB8.HHHX CHCTSM DClpaClOTKH ;n;aHHbiX H pa60TN ITO ttpli!MBHei
HHD HX K KOHKpBTHNM a~a~aM ynpaBHBHHH. 

~CK 

CHcTeMa yrrpasneHHH 6aao~~BHH.OC Ha SBM ESCM-6 (~CK)/33,34/ 
paCiOTSBT flO;ll ynpaBliBHHBY OTiepauHDHHO~ CHCTBMbi "nydHa 11 ll TISKBTHOM 
H onepSTHBHOM pe~HMax. ilOCliB;llHHn BBpli!BHT CHCTBMH ~CK-3 C03;ll8H B 
I979 ro~y. B HaCTOH~ee npeuH no~epmHnaroTcH ~Ba napHaHTa aTo~ 
CHCTOMhl: ~CK-2 H ~CK-3, B KB~OCTBO H8hlKOB rrporpawuHpOB8HHH HC
fl011l:o30Ba.Hhl ~OPTPAH H B.BTORO;IJ; "Ma,:Zpt6H 11 • 

~CK OCHOBBHa HS HepapxH~BCKO~ YO;IJ;611H ;zJ;8HHhlX 1 HO Ha ypOBH6 
liOrHqeCROn CXBMN OHB ;zJ;OTiyCKBBT orpaHH~BHHYD C6Tl:o. 

CYEA ~CK npe~aaaaa~eHa ~nH pa6o•~ c ~oKyMeHTa»H KapTOTO~o
ro THTI8 1 TipHM6HHYHX B K~POBOM yqeT6 1 CiHCiliHOTBK8X1 yqeTe H306pe
T6HHn H paunpe;n;noaeHHA H T.;IJ;. 

B CHCTBMB npHU9H6H CflOCOCi OpraHHaa~HH wanna ;llOKyMBHTOll UBTO
;IJ;OY ~aCTHqfiQ HHBepTHpOBaHHHX CDHCKOB. 

Ha~KOBhle cpe~crna HCK BKn~~aroT TPH HaHKa: HOA, HNA " HaHK 
aarrpocoB (HS). 

HOA - rrapaueTpH~ecKHR, aenpo~e~ypHHI HaHK, a~aBae•~~ c no
YOmLD TB611H~ BH8mHero OttHCBHHfl ~aHHHX. 

HMn oCiecneqHBaeTCR CPB;llCT:BaMH aauKHyToro THna. OH npe;n;cTa:s
nHeT co6oa Ha6op UaKpOHHCTPYK~Ha, HBITHCBHHHX Ha ~OPTPAHe H HUe
~~ ~opuy ynpaBnH~ KapT. 
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fl8 npe~CTaBHHeT C06oa KOHT6KCTHQ-CB060~H~ Ha~. 0H HBHH6T
CH nocpe~H~KOY Me~y nonD30BaTeneM M CHCTBWOU aBTOVSTHqecKOrO 
ITOHCKa H B~aq, H8 CHYZHT ,!(HH ~OpMyHHpOBaKHfl ITOHb80BaTeneM aa
~8HHR Ha TIOHCK H B~aqy HeaannaHHpOB8HHHX aanpoCOB. 

0CHOBHO! CTpyKTYPHO~ 6,!(HHHUea dasH flBHflOTCfl ,!(OKyNeHT, ~o
nyc~HMH ~OKyM6HTH pasHHX THTIOB, KOTOpH8 uoryT o6paaOB~BaTD Ha60-
pii, T,e, It H<li<OTOpoM;V ,!(Oltj'lleHTy MOJKeT 6!lTI> JIOI'II'IOCKH !Ipl!lCOEW!HeH 
PH~ ~OKYY6HTOB ~pyrex THITOB. 

BCH apxHT6KTypa CHCTOUH H ee peanHa~H paCcqaTBHH Ha BOB
NO!HOCTH ycTpo!cTB npauoro ~ocTyna. 

Ha ocHoBe HCK • OHHH coaAaKH • ~yHK~OHHpyDT ABTouaTHaHpo
BSHHaa CHCT6Ua Ka,!(pOBOrO yqeTa OHHH H CHCT6Ua yqeTa H3o6peTOHHa 
H pa~npe~noaeHH~ OHHH. 

Crre~HaHH8HpOBaHHaH CHCT6Ua ynpaeneHHH ~aHHHUH (CCY~) OCHQ
BaHa Ha C6T6BO! U0~6HH ~aKHHX/3Z7, Ee nepBH! BapHaKT 6HH paapa-
60TaH B !975 ro~y ~Hfl 8BM CDC-6500 , Ce~qac 9KCITHyaTHpyeTCfl Tpe
THR ·BapH8HT CHCT8MH. 

Ha ee OCHOB6 C03~8HH ABTOMafH3HpOB8HHaK CHCT6MS yqeTa MSTe
pHaHbHHX pecypcoB OHHH, a TaHze ABTOuaTHaHpOBaHHaB CHCTeua yqeTa 
pa60T 0 BHITOHHfl6UHX KanHTanbHHU CTpOHTOHbCTBOU QHffH, CC~ - rrpo6-
JI6UHO-OpH6HTHpOBaHHaH CHCTeua C 6a30BHM fl8HHOU (KQEOH, Acceu6nep), 
HO no CBOHM SpXHT6KTypHHY OC066HHOCTRU OHa UOK8T 0HTD HCTIOHD8Q
B8HS ~nR mupoKoro Knacca a~aq ACY. 

0CHOBHOA OCo68HHOCTDD RBHH8TCH 8~HHHI MSCCHB ~OKyUeHTOB, 
OTpazan~ BC8 H3U8H6HHH o6$6KTQ ynpaBJI6HHH. ilpH 8TOM OH BKH~~a-
6T ~oKyMeHT~ paanH~YX THfiOB, CBR38HHHX C paanH~HMH H8MSH6HHH
UH, 

Haps.zty c uaccHBOII :ztoKy.ueHoroB, dasa .zt&BHwt .co~ep&IT cnpB.Bo~
Hue CB8,ll6HHH o6 OCHOBHUX XQpaKT8pHCTHK8X o6$8KTQ ynpaBn6HHH. 

HO~ H ~ o6ecnequBaDTca cpe~CTBaMH 6aaoBoro aaHKa. CHOTe
ua pa60T86T B fl8K8THOM H onepaTHBHOII pe&HUQX H HCflOHDayeT HH,ll6KC
Ho-flOCJI6,llOBQT6JI:&Hy~ H fl0CJI6.zj;OBB.i'6JIDHY~ Opr8.11H88AHI) fl8llft'l'H·. 

IIDC OW 

HH~opu~oHao-rroHCKOBaH cuoreua OIIHI!/30/ paapa6oTae~ Ha 
8811 CDC-6500 , 8TO npo6JI6UHo-OpH6HTHpOBaHH9.H CHCTOUa C 6a30BHU 
fl8HKOU (KOEOH). 0Ha OTHOCHTCH K HITC ~ecKpHITTOpHOrO THna, HorHqa-
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CKaH cxeua C~CT6MH npe~CTaBHH8T C06oM HepapXH~8CKYD MynDTHCTI~C
KOBYW CTpyKTypy. Baay ~8HHNX COCTaBnHDT CB6~8HHH 0 ny6nHK8~HHX, 
EKnDqeHHW< B INIS - MElliiJIY!Iapo.JIHYlO OIJI'8!11!3aiJ;I!El ITO 06MeHy m$lp
N~He~ B 06naCTH anepHO" ~H8HK~. EnHHHqa HaKBnnHB86YO~ HH~OpYa
~H co~ep~a• no~po6Hoe 6H6nHorprupmqecKoe onmcaHHe ny6nHKa~•~ • 
NHO~eCTBO ~6CKpHTITOpOB, ODHCHBaDmKK HX CO~ep~8HH9. nacKpHDTOp~ 

HBHHIDTCH TIOHCKOBHNH OCipaaaYH ny6nHK8~H~. 
B COCTaB CHCT6MH BKniDqeHa TIO~CHCTeMa ~ODOHCKOBOrO nporH0-

3Hp0BaHHH. 0Ha B~aeT qacTOTY HCTI0Hb30B8HHR ~eCKpMITTOpa B ~ORne 
WITCH 0~6HHB88T ~cno noKyUeHTOB, peneBaHTHUX aanpocy. CHCT6Y8 
06pa6aTHB86T KaK 0JlHHOt!Hbl9, Ta.K H lla.K9TN. aanpOCOBe 11llHL!J.C 11 pa6o
T88T B pe~HMe IT8K9THO" o6pa60TKH. BenyTCR paCiOTN. ITO ocymeCTBHeHHID 
n»anorOBOrO pe~HY8. 

CHCTeMa HCTIOHDayeT npauyw opraHH38UHID llaYHTH. 

ACY 11 8Heproc6~T 11 

Clo:ICTe:ua lf8To6ecnetteHHR ACY 113HeproCCiblT 11/3I/ peaJHf30BB.Ha Ha 
SBM BSCM-6 • pa6oTaeT no~ ynpaJmeHHeu onepa~HOHHO~ CHcTeM!I "l{y6-
aa11. OHa pewaeT aecKonDKO a~aq. 

0CHOBfiHe H8 HKX! 

I. ABTOMaTII3HpoBB1111l1Ji CIICTeMa 06pa60TKII ,Iia.HI!!IX BHeproo6!1Ta. 
B CCCTaB MaT06ecneq8HWI BXO~T MCiJJJm, o6ecne'l:lmlllllllle B>\llH'lY 
pa3Jili'IIIW< cnpaBOK • 

2. CucTeYa nnasHpOBaHHH noTpeCineHHR aneKTpoaHeprHn npeAITPHHTHH
~H. OHa ABeT BoawoEHOCTD aBTOMaTHaHpOBaTD npo~ecc paapa6oTKH 
npOH3BOACTB9HHHX ITHaHOB C HCTIOJlD30BaHHeU CTaTHCTHqecKHX ABH
HHX B ~HanorOBOU pesuue M CH8AHT 38 XOAOM BRnOnHSH~H ITHaHOB. 

3aKJIIOqeHH8 

PaapaCiOTKa CHCTeU ynpaBn6HHR 6838MH AaHHHX paaJIHquoro HaaHa
qeHHR OCTaeTCH OAHHU H3 OCHOBHHX HaDpaBJI9HH~ A6HT8JlDHOCTH B 06-
nacTH o6pa60TKH ~aHHHX. B HaCTOB~ee Bpe:ua A8HHH8 BCe q~e pac
CM8TpHB8DTCR KaK 06~9 &H3H8HHO Ba&HHe pecypcH, KOTOpHe AOJI&HH 
CiHTh opraHH80B8Hbl TaK, t!T06H B6JIH~Ha RX 6Hn8 ITO B08MO&HOCTH 
UaKCHUaHDHO~. 8BY IT03BOJIH6T xpaHHTb HW6H6 Tio:IITH HH~Opli~HH! qep
Te&H, WoTorpaWHH, ADKyueHTH, aanuou ronoca H T.~. ~au 6onDme 
AaHHHX UOZ6T CiHTD oCipaCiOT8HO 8BY, T6Y CiOJIDW9 TIOT8HUHaJIDHH9 B08-
MOZHOCTH HX HCITOJlb80BaHHRo 
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CTollMOcT;, aanOMi!H8I<J!iiiX ycTpOltcTB yMeH:&IUaeTCJI Ob!CTpee, '<eM 

CTOHMOCTD npoqux CHCTBM OCipaCiOTK~ ~aHH~, H CKOpO MOXBT OKa3aTDCH, 

qTo xpaHHTb HHWOPMaUH~ B w~nax Ha SBM ~emeBne, qeM Ha oyMare. 
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