
.. 

~ 165 

A.A.ny4K~~*. ~.B.CTonRpcK~~ 

OfibBAMHBHHbll 
MHCTMTYT 
RABPHbiX 

MCCIBAOB8HMI 

AYfiHa 

Pl0-89-163 

ClllCTEMA 6A3 ,li.AHHbiX (J)It13111KII1 YACTIIlU 

I+A EC 3BM 

HanpasneHo B OprKoM~TeT XIV Me~AyHapOAHO~ WKOnbl 
11 nporpaMM~posaH~e-89 11 , HP6, Ma~ 1989 r. 

*~HCT~TYT TeopeT~~eCKO~ ~ 3KCnep~MeHTanbHO~ 
QJ~3~K~, MocKBa 

1989 

.e_ 
-t 



BBEAEHHE 

V1,qeR C03AaHV!fl Clo1CT6Mbl 6as ,qaHHbiX ¢H13VIKit! ~aCTHU, (Part i C 1 e 

Physics Data System, Aanee PPDS) AnR c6opa, o~eHK~ 3Kcnep~MeH
TaJ1bHbiX A8HHblX VI o6ecne46HHR VIX AOCTynHOCTIII nOI1b30B8T6JlfiM 6bJI,Ja 

BbiAB~HyTa B Ha~ane 70-x COAOB aMep~KaHCKO~ rpynno~ (PDG (US)) II/_ 
B HaCTORw,ee epeMR 6a3br ,qaHHbiX ¢V13J.1KIII 4acn1Lt no,q,qep>Kio1BaiOTCR 

B OCHOBHOM COBM6CTHb!MII1 YCVI!lVIRMI-1 CIT6AYIOW,I-1X rpynn: aMepVIK8HCKOti 

PDG (US), aHrn~~cKo~ PDG (UK) ~ rpynno~ <I>~3~KoB H<I>B3 /npoTB~Ho/. 
B 1983 roAY s 3To coTPYAH~~eCTBo BKn~~~nCR HHCT~TyT TeopeT~
~ecKo~ ~ 3KCnep~MeHTanbHO~ <t>~s~K~, a s 1988 roAY - 06beA~HeH
Hbl~ VIHCTIIlTYT R,qepHbiX VICCJ16AOB8HIIIi:1. 

B H<I>B3 Ha ocHose PPDS, Ha4~HaH c 1979 roAa, pa3s~saeTcH 

npoeKT KOMnAc/8/ /KoMn~nR~~H, aHan~s ~ c~cTeMaT~sa~~R 3Kcnep~
MeHTa11bHbiX ,qaHHbiX $1113V1Kio1 4aCTJ.1U,/. 8 pe3yi1bT8T6 peaJ1H38U.HH 3TQ

ro npoeKTa AOJl)!(Hbl 6b!Tb AOCTio1rHYTbl C116AYIOUJ,VI6 U,6J1H: 

- opraHVI3al..llt1R pa60T no conpoBO}f{A6Hlt110 OCHOBHbiX TeopeTio146CKlt1X 

CX6M On'-'ICaHVIR Ill VIHTepnpeT8U,141.1 3KCnepV1M6HTaJlbHbiX ,qaHHbiX [f)H3HKV1 

48CTIIIU.; 

- opraHVI3aU,VIR pa6oT no CVICT6MHOMY nOHCKY 3MnHpH4eCKHX 3aKO

HOMepHOCTei1 Ha 6asax ,qaHHbiX PPDS; 
- ¢lopMHpoaaHHe Ha6opoa aKTYailbHbiX u.eneyKasaHHi1 ,q11F1 TeKYIJ.IHX 

H nllaHHpyeMbiX 3KCnepHM8HTOB; 

- opraHHsau.HFI caoeapeMeHHoro HH$opMau.HoHHoro o6ecne4eHHFI 

nporH03HbiX HCC118AOBaHHi1 $aKTH4eCKHMH ,qaHHbiMH Ha MaWHHHbiX HOCH

TeilFIX; 

- aBTQMaTH3a4HFI pyTHHHbiX npou.e,qyp TeopeTH4eCKHX Ill QleHoMeHo-

110rH4eCKHX HCCne,qoBaHHi1. 

OcHosy PPDS cocTasnReT c~cTeMa AoKyMeHTanbH~x ~ <t>aKTorpa<t>~-

4eCK~x 6as AaHH~x. AoKyMeHTanbH~e 6aa~ AaHH~x/3/ npeAoCTaBnH
~T $H3HKaM B03MOmHOCTb OnepaTHBHOrO peTpocneKTHBHoro noHCKa 

CCb1110K Ha AOKYMeHTbl, Co,qepmaiJ.IHe 3KCnepHMeHTa11bHble ,qaHHble cf>H3VI-: 

KH 4aCTH4. 0HH TaKme FIBilFIIOTCFI 6a30BbiM HCT04HHKOM CCbiilOK, Heo6-

XOA~M~X np~ <!JopM~poaaH~~ <t>aKTorpa<IJ~4ecK~X 6as AaHH~x. Cne~~<I>~
Ka npoee,qeHHFI 3KCnepHMeHTOB 8 $H3HKe 4aCTH4 H npe,qcTaBneHHFI 

pesynbTaToB o6ycnaan~aa~T Heo6xoA~MOCTb conposomAeH~R ABYX 
AOKYMeHTallbHbiX 6a3 ,qaHHbiX C nepeKpeCTHbiMH CBF13FIMH. 0,qHa H3 HHX 

/DOCUMENTs/4/; coAepm~T on~caH~e ny6n~Ka~~~ op~r~HanbHoro 
~ o6sopHoro xapaKTepa no 3Kcnep~MeHTanbHO~ <I>~3~Ke 4aCT~~. Apy-
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ra" /EXPERIMENTs/ 51 I coAeP)I(~T AaHHble o TeKYU\~X ~ 3aKoH4eHHbiX 

3KCnepHM€HTax a ¢H3VIKe 4acn•HJ.. Ha ocHose 3Toi:1 6asbl AaHHbiX nog

roTaBJ1~BaeTc" KoMn~n"~~" TeKYU\~X :>Kcnep~MeHTos LBL-91/5/. Oc

HOBHoe Ha3Ha4eH~e 6a3bl AaHHbiX EXPERIMENTS ~ KOMn~n"~~~ LBL-91 

- AaTb arperHposaHHY~ HH¢OPMa~H~ o cospeMeHHO~ cHTYa~HH a 3Kc

nepHMeHTanbH~x HCCneAOB3HHRX Ha KamAOM YCKOpHTeiJe. 

$aKTOrpa$~4eCKa" 6a3a AaHH~x REACTIONs/7/ coAep)I(~T $aKT~-

4€CKH~ 4HCJ10BO~ MaTepHan 0 P€3YllbT3T3X H3MepeHH~ VI OU,€HKH paa

J1H4HbiX xapaKTepHCTVIK peaK4111~ C 43CTYIU,3MIIl, ony6m1KOB3HHbiX B ne

pHOAH4eCKOCi ne4aTH VI KaTanorH31o1POB3HHbiX 8 6aae A3HHbiX 

DOCUMENTS. 
,lln.A pa60Tbl C 6a33MH AaHHbiX ¢H13HKH 1..13CTV1U. HCnOJ1b3Y€TCR CVICTe

Ma ynpasneH~" 6a3aMH AaHHbiX Berkley Database Management System 

/~nee BDMS/, pa3pa6oTaHHa" B 6epK11~ /CWA/ ~ pa3B~saeMa" rpyn

no~ KOMnAC H$83. 
Bepc~" BDMS 2.2 aAanT~poBaHa All" EC 38M. 8 HT3$ npoBeAeHa 

pa6oTa no aAanTau,HH .AAP3 CHCTeMbl, a OHRH - pa6oTa no aAanTaU,HH 

npo~eccopos 6a3 AaHHbiX DOCUMENTS, EXPERIMENTS ~ REACTIONS. 

1. KPATKOE OnHCAHHE BDMS 

BDMS npeAcTasnReT co5ot1 CHCTeMy ynpasneHH.R 6aaaMH A3HHbiX, 

noAAep)I(~BaiOU\YIO HepapX~4eCKYIO MOAeJ1b AaHHblx/2/. 

HaHM€HbWe~ norH4ecKoH eAHHH~e~ ~H¢opMa~~~ a BDMS RBnReTCR 

3J1eMeHT AaHHb!X /DATA ELEMENT ~11~ DE/. CosoKynHOCTb 3Ha4eH~~ 

CBR38HHbiX DE o6pasyeT sana.1cb A8HHbiX. HanpHMep, a 6V~6n~t~orpa¢11-1-

4eCK0~ 6ase A8HHbiX san~Cb npeACTaenReT co6oi1 onHcaHHe OTAeilb

Horo AOKyMeHT8. npl-1 onpeAeJleHVIYI 6a3bl AaHHbiX Ka>KAOMY 3JleMeHTY 

A8HHbiX npHCB8HB8eTCR yHI-1K8JlbHOe VIMJ.l H, B03MO>KHO, OAHH HJlH He

CKOilbKO CHHOHHMOB. 06pa~eH~t~e K DE ocy~eCTBilReTCJ.l no HMeHVI V!IlVI 

CJ.1HOHHMY. OrpaHVI4eHVIe Ha KOJ1VI48CTBO DE, onpeAellfleMbtX AilR 6a3bl 

A8HH~X, OTCYTCTByeT. 

3Ha4eHJ.18M DE MO>K8T 6b1Tb CTpOK8 CVIMBOJlOB, 4HCI10 Y!JlH BeKTOp, 

npeACT8BJlfiiO~HX co6o~ nocneAoeaTeJlbHOCTb 4HCen /u,ellbiX IIIIll-1 Aei:kT

BVITenbHbiX C OAVIHapHOCi 1-1111-1 ABOi:1HOt1 T04HOCTbiO/. CTpOKH CVIMBOJlOB 

MoryT 6b1Tb 111060~ AJ'lVIHbl B npeAe118X orpaHI-148HI-1i1, H8KJ18Ab1B8eMbiX 

paaMepoM AOCTynHoro pa6o4ero npocTPaHcTsa a onepaTHBHoH naMR

T~ 38M so epeM" pa6oT~ BDMS. 
nl060~ 3J1eMeHT AaHHbiX MOll<eT 6b1Tb 06b,BJ1eH KJ1104eB~M /KEY DATA 

ELEMENT, H11~ KDE/. C~CTeMa nOAAepli<~BaeT ~HsepT~posaHHble cnHCK~ 

AJlfl acex KDE, I.!To noaeonReT ocy~ecTBJlRTb 3¢l¢leKTHBHblt1 no~cK 

B 6a3ax AaHH~x. 
¢1H3H4eCKH 6aaa A8HH~x, nOAA8PmHaaeM8fl BDMS, peanV~syeTcR 

B BHA8 Tpex ¢at1JlOB npRMOro AOCTYna: 
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DATA FILE - coAeP*~T Ta6n~~Y onpeAeneH~~ ~a~nos ~ aan~c~ 
,qaHHblX; 

DIRECTORY FILE - coAeP*~T yKaaaTen~ aApecos aan~ce~ AaHHbiX 
s DATA FILE; 

INVERT FILE - COAeP*~T ~HsepT~pesaHHble cn~CK~ An~ scex KDE. 
Pa6oTa c 6a3aM~ AaHHbiX nOA ynpasneH~eM BDMS B03MO*Ha KaK 

8 naKeTHOM, TaK ~ 8 ~HTepaKT~BHOM pe~HM€. 

BDMS vtMeeT BbtXOAbt, nosaon.AIOI.l.tl-1€ noAKI1104aTb nporpaMMbt nOilb3o
aaTerm /npou,eccopbt/. npou,eccopbt OCYllt€CTBilRIOT npoaepKy BXOAHbiX 
A8HHbiX, H€06XOA~Mbl€ npeo6pa30BaHvt.A ,qaHHbiX nplll BBo,qe, BbiBOA€, 
VIHBepTvtpoaaHvtVI KDE, novtcKe, a· TaK»<e aaToMan"'4ecKyiO reHep-au,VIto 
3Jl€MeHToB ,qaHHbtX. Ka»<Abtllr npou.eccop npe,qHasHa4eH AllR pa6oTbt 
C KOHKp€THO~ 6a30~ ,qaHHbiX, 

5onbwa.A 4aCTb nporpaMM, cocTaBJl.AIOI.l.tvtX BDMS, HanvtcaHa Ha an
rop~TM~YeCKOM ~3b1Ke FORTRAN-IV. MHTep~e~c c onepa4~0HHO~ c~cTe
MO~ VI M8W1.1H03aBVICVIMbt€ nporpaMMbl Bb1A€Jl€Hbl 8 OTA€JlbHbl€ MOAYJ11.1, 

2. C031lAHHE H nOilllEPlKAHHE 6A3 llAHHbiX 

2.1. 06~~e CBeAeH~~ 

lln~ Toro, YT06bl coaAaTb 6aay AaHHbiX noA ynpasneH~eM BDMS, 
H)I}KHO OnVIC8Tb ,qaHHbl€, BBOAHMbfe B 6a3y, TO eCTb onpe,qeJlVITb VH-1€

Ha VI H1nbl 3Jl€M€HTOB AaHHbiX, HX Hepa PXHYeCKHe OTHOWeHHR, onpe
AeJ1HTb, A11R KaKHX DE 6YAYT nOAAepmHBaTbCR HHBepTHposaHHbte cnHc
KH, H TaK Aanee. Hy>KHO TaKme COC6~HTb CHCTeMe HH¢QpMa~H~ 060 
scex noAK11~YaeMbtx npo4eccopax npH o6pa60TKe Taro HJlH HHoro 
aneMeHTa AaHHbiX. 

BCR 3Ta HH<f>OpMa~HR C006tqaeTCR CHCTeMe C nOMOtqbiO R3b1Ka OnH
CaHHfl AaHHbtx. OnHCaHHe 6asbt, cocTasneHHoe Ha 3TOM f!3b1Ke, o6-
pa6aTbtBaeTCfl cne4Hai1bHbiM TpaHCJlRTOpoM. 8b1XOAOM TpaHCJlJnopa f!B
n~eTC~ ABo~YHa~ Ta6n~~a onpeAeneH~~ ~a~nos /FILE DEFINITION 
TABLE ~n~ FDT/, KOTopa~ cTaHOB~Tc~ Hyneeo~ aanwCbiO BHOBb co-
3AaBaeMoa:1 6a3bt AaHHbiX H HCnOllb3yeTCR CHCTeMOH npH AailbHeHweH 
pa6oTe c 6aao~. 

2. 2. !l3b1K on~caH~~ AaHHbiX 

R3b1K onHCaHHR AaHHbiX HMeeT npocToa:1 cHHTaKcHc. OH cocToHT 
H3 nOCJleAoBaTeJlbHOCTH BblpameHHa:1 BHAa: 

< HassaHHe aTpH6yTa > = < 3Ha4eHHe >; 
~onycKa~TCR CileAy~~He Ha3BaHHR aTpH6yTOB H HX 3Ha4eHHR: 

DE = < HMR aneMeHTa AaHHbtX >; 
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OnpeAeneHHoe TaKHM o6pa30M HMR 3IleMeHTa AaHH~X AOilmHo 6~Tb 

YHHK8IlbHbiM ,QilR ,qaHHOti 6a3b1. 0HO He MOmeT co,qep>K8Tb npo6enoB, 

3H8KOB paBeHCTBa HilH T04eK C 38nRTOti. 

SYN = < CHHOHHM HMeHH 3!1eMeHTa A8HHb1X >; 
CHHOHHMbl MoryT HCnOJ1b30B8TbCR HapR,qy C HMeHaMH 3IleMeHTOB 

,qaHHbiX npH pa6oTe C 6aaoti A8HHbiX. npaBHila COCTaBileHHR CHHOHH

MOB Te >Ke, 4TO AilR HMeH 3JleMeHTOB A8HH~X. 

PAR = < HMR 3IleMeHTa ,qaHHbiX - po,qHTeilR > ; 
TaKHM o6pa30M onpe,qenReTCR HMR HCXOAHOro no OTHOWeHH~ K ,qaH

HOMY 3IleMeHTY ,qaHHbiX 8 !11epapXH4eCKOti CTPYKType. CaM HCXOAHbl~ 

3IleMeHT AaHHblx AOnmeH 6b1Tb onpeAeneH paHee. 

TY = < THn 3neMeHTa AaHH~x >; 
AonycKa!OTCR cneAY~tJ.1!11e 3Ha4eH!11R Til1na 3IleMeHTa ,qaHHbiX: 

INTEGER - 4enoe /BeKTop/; 
REAL - Ae~cTBHTenbHOe /BeKTop/; 
DOUBLE - ,qeticTB!I1TenbHOe c ABOtiHoti T04HOCTb~ /8eKTop/; 

CHAR - CTpoKa Ci11MBOI10B; 

NODE - y3en. 
VIRTUAL; 
- Mo>KeT cne,qosaTb sa onpe,qeneH!11eM DE. B 3TOM cny4ae 3Ha4eHHe 

3JleMeHTa ,qaHHbiX He 3anOMHHaeTCR 8 6a3e ,qaHHbiX, OAH8KO MO>KeT 

HCn011b30BaTbCR npi11 B80Ae HHcJ>OpMaU,HH B 6a3y, a 3JleMeHT A8HHbiX 

MomeT 6b!Tb ,qa>+<e onpe,qeneH KaK KI1~4. npH menaHI-1H OH MO>+<eT soc

coa,qasaTbCR, KOrAa aanHCb 4HTaeTCR 1-13 6a3bl ,qaHHbiX. 

KEY; 
- Mo>KeT cne,qo8aTb aa onpe,qeneHJ.1eM DE. B 3TOM cny4ae AilH 3JleMeH

Ta ,qaHHbiX 6y,qeT nO,q,qep>KHBaTbCR J.1HBepT1-1pOB8HHbl~ CnHCOK. 

LENGTH = < AnHHa Kn~Ya >; 
- YKa3biBaeT KOilH4eCTBO c.nos naMHTH, ii1CnonbayeMbiX A11R xpaHeHHH 

3HaYeHH~ Kn~Ya B INVERT ¢a~ne, ecnH cneAyeT 3a KEY aTpH6yToM. 
8 CI1Y4ae OTCYTCTBHR aTpH6yTa AilHHa KI1~4a no YMOJ14aHH~ paSHa 

OAHOMY cnosy. 

IPROC = < ¢opMaT 3HaYeHH~ DE >; 
OPROC = < ¢opMaT 3HaYeHH~ DE >; 
KPROC = < ¢opMaT 3HaYeHH~ DE >; 
QPROC = < ¢opMaT 3HaYeHH~ DE >; 

3TH aTPI-16YTbl MoryT c.ne,qosaTb sa onpe,qeneHHeM DE. 0Hi11 YKa3bl

ea~T Ha TO, 6y,qeT Jl\.1 Bbl3b1BaTbCR TOT lo1I1J.1 HHOVi nPOL\eCCOp H K8KHM 

o6pa30M 6yAeT npH 3TOM o6pa6aTbiBaTbCR 3Ha4eHJ.1e 3IleMeHTa ,qaH

HbiX. 

B Ka4ecTee npi-1Mepa MO>+<Ho npHsecTI-1 onpe,qeneHHe rHnOTeTH4ec

KOi1 6a3bl ,qaHHbiX, aanHCH KOTOpOVi CO,qep>KaT ,qaHHble H3 OT4eTOB 

o6 3KCnepHMeHTax. CTpyKTypa sanHcei::. npe,qcTasneHa Ha PHCYHKe. 
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(RECORD) 

DN TABLE AUTHORS R 
-~ r-T~ 

XN YN DATtnl cT 
,--, 
A I 

I I 
T D 

X Y CD PRINCIPAL 

DY 

CMbrcnoeoe coAep>KaHHe aneMeHTOB AaHHbiX a aanHcH cneAYto~ee: 
ON - HOMeP AoKyMeHTa, TABLE - HMR KonneK4HH AaHHbiX, CBRabl

eaiO~ee eoeAI-1Ho HMeHa nepeMeHHbiX X 111 Y - XN H YN cooTeeTcTaeH
Ho, eoaMo>~<Hbre KOMMeHTapl-flll K Ta6nHu.e, CT, 111 co6cTeeHHO AaHHbte, 
DATUM. DATUM - yaen, KOTOPbli1 ce~ableaeT. aHa~eHVI~ X "' Y "' eoa
MO>«Hbte KOMMeHTapllll-1 K AaHHbiM, CD·DY - ow1116Ka a 3Ha\.leHHH Y. 
8 Ka>KAOM 3K3eMni1Rpe 38nHCH MO>KeT 6b1Tb HeCKOilbKO 3K3eMni1RpoB 
TABLE. B Kaii<AOM 3KaeMniT~pe TABLE MOll<eT 6b1Tb HeCKOITbKO 3K3eMn
Mpoe DATUM "' CT. B Kaii<AOM 3K3eMniT~pe DATUM MOIKeT 6b1Tb HecKOITb
KO 3K3eMnnRPOB CD. OcTanbHbre aneMeHTbt AaHHbtX, XN, YN, X, Y 111 
DY npHcyTCTBYIOT TOilbKO OAHH pas B Ka>KAOM 1113 3K36MnilRPOB HC
XOAHOro 3!16M6HTa AaHHb!X. 

AUTHORS - yaen, CBR3breatol4111111 OAHoro HJU1 HeCKOllbKHX aeTopoe, 
A, C HHCTHTYTOM I , 8 KOTOPOM CHill pa6oTaJOT. JneMeHT AaHHbiX 
PR 1 NC I PAL T~t~na 11yaen 11 vtcnonbayeTCfl, 4To6bl noMenHb KaKoro-n~t~-
6o vt3 aBTopoe KaK rnaeHoro. 

R - CCblnKa Ha AOKYMeHT /Hanp~t~Mep, HOMep OT4eTa/, a T 111 D -
ero T~t~n vt AaTa e~nycKa. 

Eiaaa AaHHbiX, COAep>Kalqafl aanvtCI-1 C TaKoc:i CTPYKTypoc:i ,MO>KeT 
6b1Tb onvtcaHa Ha fl3b1Ke OnlllcaHIIIfJ AaHHbiX BDMS cneAYIOlQIIIM o6paaoM: 
FILE=EXPT-REPORTS; 
DE.=DN; SYN=DOCUMENT-NO; TY=INTEGER; KEY; LENGTH=l; 
DE.=TABLE; TY=CHAR; 
DE. =DATUM; PAR= TABLE; TY=NODE; 
DE.=X; SYN=X-VALUE; PAR=DATUM; TY=REAL; 
DE.=Y; SYN=Y-VALUE; PAR=DATUM; TY=REAL; 
DE.=DY; SYN=Y-ERROR; PAR=Y; TY=REAL; 
DE.=CD; SYN=COMMENT-DATUM; PAR=DATUM; TY=CHAR; 
DE.=XN; SYN=X-NAME; PAR=TABLE; TY=CHAR; 
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DE.=YN; SYN=Y-NAME; PAR=TABLE; TY=CHAR; KEY; 
LENGTH=l ; 
DE.=CT; SYN=COMMENT-TABLE; PAR=TABLE; TY=CHAR; 
DE.=AUTHORS; TY=NODE; 
DE.=A; SYN=AUTHOR-NAME; PAR=AUTHORS; TY=CHAR; KEY; 
LENGTH=3; 
DE.=I; SYN=INSTITUTION; PAR=AUTHORS; TY=CHAR; 
DE;=PRINCIPAL; PAR=A; TY=NODE; 
DE.=R; SYN=REFERENCE; TY=CHAR; 
DE.=T; SYN=TITLE; PAR=R; TY=CHAR; 
DE.=D; SYN=DATE; PAR=R; TY=CHAR; 

2. 3. 3arpysKa 6a3bl ~aHHbiX 

.lJ.IlR aarpy3KVI BHOBb C03,Q888€MOII! 683bl ,Q8HHbiX VICnOJlb3yeTCFI 

YTVIIlVITa LOAD, pa6oTao~aR a naKeTHOM pe~YIMe. 0Ha He MO~eT VIC
nonbaoeaTbCR ArLR ,Qo6aeneHI-1.R aanV1cei1 a CYL4eCTBYIOW.YIO 6aay ,QaHHbtX. 
3TO MO~HO C,QeJ18Tb B VIHTepaKTVIBHOM VIJlVI naKeTHOM pe~VIMe C no

MOUibiO KOMaH~bl pe~aKTopa ADD. 3arpysKa c noMOUibiO yT~ll~Tbl LOAD 
ropas~o 6onee 3¢¢eKT~BHa, TaK KaK np~ 3TOM s INVERT ¢a~ne co
a.aatOTCR c6anaHcV1poaaHHbte ,qepeBb.A nocne aanoMVIHSHVI.A ecex aanlt1-
cei1 a 6aae ,qaHHbtx. 

Beo.a ,qaHHbtX ocyw,ecTBilReTC.A a cao6o,qHOM ¢opMaTe KaK npY1 aa
rpy3Ke 6a3bl c nOMOW,biO yn'IIlV'ITbt LOAD, TaK 1.1 np1.1 ,qo6aaneHYH1 aanVI
cel-1 c noMOL4biO KOMaH,Qbt ADD. noToK exo,QHbiX ,qaHHbtX co,qep}I(IIIT KoMaH-

Abt 111 onepaTOpbt npi-1CB81-1BaHvtR 3Ha4eHVIi1 3neMeHTaM ,qaHHbtx B¥1Aa: 

( VIMR 3JleMeHT8 ,Q8HH~X ) = < 3Ha4eH\.1e >; 
- Mo)f{eT V1CnOilb308aTbCR KaK lllMR 3JleMeHTa ,qaHHbiX, TaK 111 era 

CV1HOHV1M. 3Ha4eHHe 8 COOT8eTCT8HH C THnOM 3JleMeHTa ,QBHHbiX MO>KeT 

6b1Tb 4V1CJl08biM, CV1M80Jlb HbiM, 1111160 nycTbiM. 

B cny4ae nycToro 3Ha4eHHR onepaTop npHc8aV18aHH.A lllMeeT 8HA: 

< HMR 3JleMeHTa ,qaHH~X ) = ; 
3To MO}I(eT 6b1Tb none3Hb1M, ecm-1 HY>KHo 88eCTH aHal..leHHe AilR no

po}l(,qeHHoro 3JleMeHTa ,qaHHbiX, a 3Hal..leHHe HCXO,QHOrO npH 3TOM He

H38eCTHO. 

nopR,QOK, 8 KOTOpOM 880,QRTC.A onepaTOpbl npHCBBH8BHHR VI HMeHa 

Y3Il08biX aneMeHT08 ,qaHHbiX, onpe,qenReT nop.A.QOK, a KOTopoM co

a,qaiOTCR 3K3eMnilRPbl 3JleMeHTOB ,qaHHbiX Ill lllX CB.A3b C 3K3eMnilRPBMJ..1 

HCXO.QHbiX aneMeHTOB ,qaHHbiX. B o6~eM, noRBJleHV1e Ka>K,qoro onepaTo

pa npHcaoeHIIIR VIJllr1 lr1MeHlr1 yanoaoro 3JleMeHTa ,qaHHbiX coa,qaeT HOBbli1 

3K3eMnJl.AP 3JleM€HTa ,qaHHbiX, KOTOpbli1 6y,qeT ,qo6aa11eH 8 KOHeU, CnVIC

Ka 3K3eMn11RPOB 311eMeHTOB ,qaHHbiX, CBR38HHbiX C nOCJ1e,qHlr1M C03ABH

HbiM 3K3eMnilRPOM VICXOAHOrO 3IleMeHTa ,qaHHbiX. 

Hanplr1Mep, ec11H ,qaHHble aarpy>KaiOTCR a rlt1noTeTV14ecKyiO 6aay ,qaH

HbiX, Onl-1C8HHYIO e paa,qe11e 2. 2, TO Cile,qyto~l-111 nOTOK BXO,QHbiX ,qaHHbiX. 
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AUTHORS.; 
A.=JONES; 
A.=SMITH; 
I .=LBL; 
AUTHORS.; 
A.=BAKER; 
I .=UCB; 

• 

cos~aeT ABe rpynnbl as To poe, nepeyto - 1-13 ,qayx asTopoa, pa6oTaiO
~"x 8 LBL, 8Topy~- "3 OAHoro a8TOPa, pa6oTa~~ero 8 UCB. 

To4Ka nocne 14M€Hio1 3IleMeHTa ,qaHHbiX osHaYaeT 11CneAYIOil.ll<1i1 11 • 
I-'IMFI 3neMeHTa ,qaHHblx 6es nocne,qytoutei1 T04KI-1 osHa4aeT 11nepablt:fll, 
VIIlV'I 3K3eMnnRp HOMep I. HMeHa 14CXOAHbiX. 311eMeHTOB ,qaHHbtX nma 
ysen MO>KHO OnYCKaTb npH BBo,qe, 3K3€MnllFIPbl 3TI-1X 3JleMeHTOB ,qaH
HbiX 6y,qyT aBTOM8TI446CKJ.1 creHepHpOBaHbl, €CJlH: 

1/ BO BXOAHOM nOTOKe BCTP6486TCFI 14MFI nopom,qeHHOro 3JleMeHTa 
,qaHHbiX, a 3K36Mnilflp lt1CXOAHOro €1!1€ He COS,qaH; 

2/ BCTpe4a€TCFI 3K3€MnllFIP HOMep 1 nopO>KA€HHOrO 3!16M€HTa ,qaH
HbiX, TO eCTb HMFI 3IleMeHTa ,qaHHbiX BBOAI-1TCFI 6es nOCil€AYIOil\€i1 T04-
KVI, a nocne,qHHI1 1-13 C03,qaHHbiX 3K3eMnllAPOB HCXOAHOrO HMeeT XOTR 
6bl OAHH 3K3eMnllflp nopom,qeHHOro 311eMeHT8 ,qaHHbiX. 

TaK~M o6paaoM, Allfl nonyYeHHfl Tore me peaynbTaTa, 4TO 
H 8 npe,qbr,qyur,eM npHMepe, MO>KHO 8XOAHbte ,qaHHbre KOAHPOBaTb OAHHM 
~3 cne,qy~ur,Hx cnoco6o8: 

A=JONES; I=LBL; 
A.=SMITH; A=JONES; 
I=LBL; Hn" A.=SMITH; 

A=BAKER; I=UCB; 
I =UCB; A= BAKER; 

Kam,qoe nOfl811eHHe A 8 nep80M cnyYae, HllH I 80 8TOPOM Bbt3breaeT 
a8TOMaT"4eCKY~ reHepa~"~ 3K3eMnnRpa ysna AUTHORS. 

HecKOJlbKO nocne,qoaaTeilbHbiX 3K3e,.mnflpoe 31leMeHTa ,qaHHbiX o,q
Horo THna MOryT 6btTb C03A8Hbt C nOMOW.b~ onepaTopa MHOH<eCTBeHHO
ro npHCBaHBaHHfl, HMe~ur,ero BH,q: 

HMfl DE= aHa4eHHe I; 3Ha4eHHe 2; ... 
C nOMOU4b~ onepaTopa MHOH<eCTBeHHOrO npHCB8J.188HJ.1fl TOT H<e CaMbta:i 
pe3YilbTaT, 4TO J.1 B npe,qbtAYU4eM npHMepe, MOH<HO n011Y4HTb OAHHM 
H3 cne,qy~ur,Hx cnoco6oa: 

"n" 

A=JONES; SMITH; I=LBL; 
A= BAKER; I =UCB; 

I=LBL; A=JONES; SMITH; 
I=UCB; A=BAKER; 
Coa,qaHHe TeKyur,ei:i aanHCH· aaeepwaeTCR npH nof!BlleHHH eo exo,q

HOM nOTOKe KOM8HAbl 11*E 11 , 111160 npH nOfiBJleHHH HMeHH 3Jl€M€HTa ,qaH
HbiX ypoeHfl aanHCH 6onee o,qHoro paaa noAPRA 6ea nocne,qy~114ei:1 Tooq-

K"· 
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C~rHallOM npeKpa~eH~B BXOAHOrO nOTOKa AaHH~X cnymHT KOM8HAa 
11**11

0 

2. 4. p.,AaKTI1poaaHHe 11H<1>opMa41111 a fiaae AaHHbiX 

J.1sMeHHTb COAeP>KHMOe BBeAeHHOa:1 B 6aay AaHHbiX san~c~ MO>KHO 
c noMO~b~ peAaKTopa BDMS. B pe>KHMe peAaKTHposaH~B wcnonb3Y~TCB 

cneAy~~we KOMaHA~= 

*R - aaMeHa sHa4eH~R 31leMeHTa AaHHbtX; 
*5 - 3aMeHa CWMBOJlbH::>a:1 4enO\.IK~ B 3Ha4eHHH 3JleMeHTa AaHHblX; 
*D - YAaneHHe 3K3eMnnBpa 3JleMeHTa AaHHbtX; 
*1 - BCTaBKa 3K3eMnJ1Rpa 3JleMeHTa AaHH~X. 
6onee nOAPOfiHy~ I1H<l>OPMa411~ ofi 11CnOnb30BaHI111 KOMaHA peAaKTO

pa MOmHO Ha~TI1 B PYKOBOACTBe/2/. 

2.5. CosAaHHe TpaHcnopTa6enbHO~ Kon~~ 6aa~ AaHH~x 

PaarpyaKa 6aaw AaHHWX a <PopMaTe, np11roAHOM AnR nocneAY~~e~ 
aarpyaK~, npoH3BOAHTC~ YTHJlHTo~ DUMP. Paarpy>KeHHaR TaK~M o6pa-

30M 6a3a AaHH~X MO>KeT 6~Tb nerKO BOCCTaHOBJleHa C noMO~b~ YT~
ni1Tbl LOAD. Ecn11 Heo6xoA11MO paarpyai1Tb He ac~ 6aay AaHHblx, 
a TOJlbKO onpeAeJleHHY~ ee 4aCTb, MO>KHO HCnOJlb30BaTb KOMaHAY 
FIND 11 nocneAY~~~ KOMaHAY DUMP. 

3. PA60TA C 6A3AMYI llAHHbiX nOll YnPABJlEHYIEM 
BDMS Ha EC 3BM 

3.1. Oco6eHHOCTI1 11cnonbaoaaH11R BDMS 
B onepa4110HHO~ cpeAe OC/EC 11 CBM/EC 

BepcwB BDMS, aAanTHposaHHaB AllB pa60Tbl a onepa~HOHHOH cpe
Ae OC/EC, wcnonbayeT a HHTepaKTHBHOM pe7117e e Ka4ecTee AHano
roaoro MOH11Topa A11anoroey~ CI1CTeMy TERM 6 • 

Bepci1R BDMS, pafioTa~~aR noA ynpaeneHI1eM onepa4110HHO~ Cl1-
cTeMw CBM/EC, 11CnOnbayeT Al1anoroew~ MOHI1TOP nllO. B 3TO~ eepCI111 
HMeeTcR ao3MO>KHOCTb HcnonbaoeaTb CHCTeMHY~ $YHK~w~ HELP All~ 

nony4eHHB cnpaB04HOH HH$0PMa~HH no CHCTeMe BO BpeMR pa6oTbl 

BDMS. 

3. 2. noi1CKOBble B03MOmHOCTI1 BDMS 

nowcK HH$OpMa~IIIH B 6aae AaHHbiX nOA ynpasneHHeM BDMS npoHa

BOAHTCR no KOMaHAe: 
FIND < ycnoe11e >** 

PeaynbTaToM a~nonHeHHR KOMaHA~ FIND RBJlBeTCB Ha6op aanwceH, 
CoAepma~HH 3Ha4eHHR KDE, YAOBJleTsop~~~~~~e ycnoaw~. YcnoaHe Me

meT 6b1Tb npoCTbiM, 111-160 CJlO>KH~M. 
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npocToe ycnos~e ~MeeT SHA: 

< 3HaYeHHe 1 >; r {[ - J 1 ] l to ~ = J <aHa4eH~e 2>; 

< ~M.R I<DE> 

rAe ¢H-1rypHble CK06KH COAepmaT Ha6op On~HIIf, OAH8 H3 KOTOPbiX AOJUK
Ha 6b1Tb Sbi6paHa, a KSaAP8THble CK06K~;t CO~epmaT He o6.A3~H€IIbHYIO 
on~~;tiO. OnepaTOPbl OTHOWeHH.A i;tMeiOT CIJeAYIOIJ.II-'Ie 3HaYeHI-1.R ~ 

paSHO, 
> 6onbwe, 
< M€Hbwe, 

npHMepbl npaSHIIbHbiX 
A= JONES; 
A <>SMITH; 
X <=7; 

< > 
< = 
> = 

npOCTbiX 

He paSHO, 
MeHbWe ~11~ 

6onbwe ~11~ 

YCJlOSI-1111: 

X=5; to 8; oaHa4aeT XE[5, 8] 
X>5; to < 8; 03Ha4aeT XE]5, 8[ 

paSHO, 
pasHa. 

An.A Tore, YT06bl Hailln-1 ace aanlt1CI-1, COAepmal.lll-1€ nyc Toe aHaYe
H~;te KDE, HYmHo ~;tCnonbaosaTb npocToe ycnos~t~e: 

FIND < ~MR KDE > = ; * *· 
An.A Taro, YTo6bl Ha~TH see sani-1C'-'~, COAepmal.liHe n106oe 3Ha4eHJ..1e 

KDE, HymHo lt1cnonbsosaTb npocToe ycnoa1-1e: 

FIND< ~MR KDE >; * *· 
CnomHOe yCIJOBHe CTPOHTC.R 1-13 npoCTbiX yCJlOBI-1~ J..1 HOM€POB paHee 

HallrAeHHbiX Ha6opos. c noMOIJ.IbiO 6ynesbiX onepaTopos AND, OR, NOT: 

[ NOT ] { < npocTOe yc11oa~e > l [ {AND} < ] 
< HOMep Ha6opa > J OR yc1108 ~e > 

npl-1 Heo6XOAJ..1MOCT~;t MOmHO 14CnOJlb30B8Tb BIIO>K€HHbl€ CK06KI-1. KoMaH

Aa FINO ( 1) AND (2) ** coaAaCT HOBbl~ TeKYI!l~~ Ha6op aan~ce~ KO
TOPbli'i 6yAeT RB11RTbCR nepeCe4eH~eM Ha6opoB /1/ ~ /2/, C03AaHHbiX 
paHee. 

3. 3. npoCMOTp H BblABI..Ia ABHHbiX Ha ne48Tb 

nocne SblnonHeHI-'I.A nol-1cKa no KOMaHAe FINO CHCTeMa coaAaeT Te
KYIJ.I~IIi Ha6op 38nHCei:1, KOTOpb!!li MO}I(HQ npOCMOTpeTb Ha 3KpaHe Tep-
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MI-1Hana c noMOl4biO KOMaHAbt LIST 1.-1/1-1111-1 pacneYaTaTb c noMOl4biO 
KOMaH~ PRINT" DOCUMENT. 

Ko111-1YecTao BbtBOAVlMO~ Ha 3KpaH VtH¢opMaU,V11-1 MO}!{eT perynl-1poaaTb
CR napaMeTpaMI-1 KOMaHAbt LIST: 

L I s T • < N > • < "MB 0 E > • .. . • < "MB 0 E > . 

- Bbtaecn-1 Ha 3KpaH yKa3aHHbte 3J1eMeHTbt AaHHbtX aan1.1CV1 HOMep N 
1-13 TeKyt4ero Ha6opa. 

KoMaHAa PRINT I-1MeeT Te >Ke napaMeTpbt, 1.4To 1-1 KOMaHAa LIST, 
V1 noaeoJlReT BbtAaTb aani-1CV1 TeKyt4ero Ha6opa Ha ne1.4aTatOl4ee ycTpo~
CTBO a ¢opMaTe LIST. 

KOilVtYeCTBO BbiBOAI-1MO~ V1H$OPMaU,V1V1 MO>KeT TaK}!{e peryJ1V1pOBaTbC.A 

c noMO~b~ KOMaH~ SUPP " DISP: 

SUPP, < VIMR DE>, ... ,< VtM.A DE>. - noAaBVtTb BbtBOA YKaaaH-
HbiX 3neMeHToe AaHHbtx; 

SUPP, ALL-DE. - noAaBVITb B~BOA scex 3IleMeHTOB AaHH~x; 

DISP, < V1MR DE>, ••• ,< V1MR DE>. - paapewV1Tb BbtBOA yKaaaH
HbtX 3JleMeHToa AaHHbtx; 

D l SP, ALL-DE. - paspeWV1Tb BbtBOA scex 3IleMeHToa AaHHbtX. 
C noM0\.1\biO KOMaHAbt DOCUMENT MO>KHO pacne1.4aTaTb sam1c1-1 TeKy

l4ero Ha6opa a ¢opMaTe, onpeAenReMoM cooTBeTCTBYIOl4V1M npou,ecco
poM AllR Toi1 V1Ilt.1 111HO~ 5asbt AaHHbtX. KoMaHAa DOCUMENT VtMeeT He
CKOJ1bKO pe>IH1MOB pa60Tbl, npeABapV!TeJ1bHO YCTaHaBJ1111BaeMb1X C no

M0l4bl0 KOMaHAbl 

MOOD, < N >, 

r~e N - HoMep pe>K"Ma. Pa6oTa KOMaH~bl DOCUMENT paan"~Ha ~nB 
pa3J1V1YHbiX 6a3 AaHHbiX V1 oni-1CbtBaeTCR nOAP06HO B PYKOBOACTBaX 

no KoHKpeTHoi1 6ase AaHHbtX. 

4. 3AKniQ~EHHE 

B HaCTOB~ee apeMB ~nB pa6oT~ HaEC 3BM a~anT"poaaHa BDMS, 
a TaKll<e npo4eccopb1 6aa ~aHHbiX EXPERIMENTS, DOCUMENTS 
" REACTIONS. KpoMe Taro, a c~cTeMY aee~eHa eoaMOli<HOCTb cnace
H~B cTpaH~4 INVERT $a~na, ~aMeHReM~X np" pa6oTe KOMaH
~bl ADD. 3To noaaonBeT aoccTaHaan~aaTb INVERT $a~n nocne c6oB 
38M, 1.4TO o6ecne4HBaeT B03MO}I{HOCTb nPOAOJl)f(aTb sarpy3KY 6a3bl. 
TaKHM o6pasoM, npaKTH4eCKH peanHaosaHa eoaMomHocTb aarpyaK~ 
5as AaHHbfX noA ynpaeneHHeM BDMS a ycnoBI-1fiX HeycTo~41<1BOCi pa-

6oTbl 3BM. 
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B MT3<!> BDMS ~cnonbayeTc~ ,qn~ no,q,qeplf<aH~~ 6a3bl ,qaHHblX BJ.1HJ.1TJ.1 
no ¢vt31-1Ke 4acTvtU. /pa3A€11 11 llacTvtLJ.bl 1-1 non.All/ vt 6a3bl AaHHblx, co

,qep~a~e~ cse,qeHvt.A o npenpvtHTax, vtMe~~vtXC.A a HT3$. 8 OH~H no,q

,qep}l(vtaaeTC.A apXV1BHbri:1 6aHK ,qaHHbiX PPDS, BKJ1104atout~t~t1 6a3bt 

EXPERIMENTS, DOCUMENTS ~REACTIONS. 
AAanTaU.vt.A BDMS vt HasaaHHbtX npou.eccopos nosaon.AeT c,qenaTb 

6onee AOCTynHOi1 CvtCT€MY 6a3 ,qaHHbiX ¢J..13HKir1 l..laCT"'U. AJl.A Cn€U;IIIa

J1V1CTOB, pa6oTa!Outvtx a opraHvt3a4YIRX, ocHatlleHHbtX 38M cep~t~l-1 EC. 

AsTopbr Bbtpa}f(aiOT 6naro,qapHoCTb coTPYAHHKaM rpynnbr KOMnAC 

M<!>B3 sa KoHcynbTa4~~ ~ noMo~b s a,qanTa4~~ BDMS. 
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