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AHoTanisa

B po6oTi nmpoBeaeHo orisii Haily:)KMBaHIIMX CYyYaCHMX CHCTEM YNpPABJiHHA 0a3aMM JaHUX Ta NMPOBEAEHO iX
NOPIBHSUIbHUI aHAJI3 3a KPUTEPieEM MIBHAKOMiS, AJ8 KepoBaHOI HUMHU 0a3u JaHUX HA CTBOPEHiii MHOMXKUHI
3anuTiB. Pe3yjbTaT 103BOJTWIN 3pOOMTH BUCHOBKH, 1110710 epekTUBHOCTI 1ocaimkyBanux CYB/.

Abstract

In article the review of the most used modern database management systems is carried out and they are carried
out the comparative analysis behind criterion speed, for the database operated by them on the created plural of
inquiries. Results allowed to draw conclusions, concerning efficiency of the studied DBMS.
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KirouoBsi cioBa

CYB/[, po3noaineni CYB/I, pensiniiina mogens B/l, anauis mBuakonii.

IToctanoBka ocHoBHoro 3apaanist CYB/]

OcHoBHe 3aBHaHHS cucTeM yrpasiiHHs 0azamu manux (CYBJl) B po3moaineHid cucTeMi mojsrae B 3a0e3ledeHH]
3aco0iB iHTerpamii JokampHuX 0a3 manux (BJI), mo posramoBani B AEIKHX By3JlaX OOYHCIIOBAIBHOI MEpEXi, 3 THM,
o0 KOpUCTYBad, KA Mpamroe B Oyab-IKOMY BY3JIi MEpeXi, MaB JOCTYI /IO BCiX IUX 0a3 JaHWX K IO €IMHOI 0a3u
nmauux. [Ipu 1poMy mOBHWHHI 3a0e3medyBaTHCA: MPOCTOTa BUKOPHUCTAHHS CHCTEMH; PO3BHHEHI 3aco0m 3abe3rmedeHHs
LUTICHOCTI; MOJMJIMBOCTI aBTOHOMHOTO (DYHKIIOHYBaHHS TIIpH TOPYIICHHAX 3B'S3HOCTI Mepexi abo mpu
aJIMiHICTpaTHBHUX NOTpebax; BUCOKa epeKTUBHICTH [1].

AHani3 crpykrypu po3noainenux CYB/]

Ha croroanimniii gens ctpykrypa CYB/] mae takuii BUris:

1. TIpomecop omucy Ta mMiATPUMKH cTpYKTypH B/l abo sapo, peanizye Moielb JaHUX 1 pealli3yeThes 3ac00aMu MOBH
SQL.

2. Iarepdetic BBemeHHS JaHUX — aHAJIOT MAIEPOBHUX JOKYMEHTIB (peanizye BXiHY iH)OpMAIlifHy MOBY).

3. Iarepdetic 3anuTiB — 3abe31eUye THITOBI 3aIIUTH, IO BiTOOpaXKalOTh MOTPEON KOPUCTYBAUIB.

4. TIpomecop 3amuTy — IHTEPIIPETYE 3aMUTH IO TEPMiHiB MOBH MaHIIYJTIOBaHHS JaHUMI.

5. MoHiTOp TpaH3aKIis — OPraHi30BYeE CIiJIbHE BUKOHAHHS TPaH3aKIIiH Ha/T 3aTaJIbHAMHA TaHUMH.

6. InTepdeiic Bumaui — OTpUMy€E BiJ NPONIECOpa 3aIUTH — PE3YNbTATH, I MEPEBOMUTH iX B 3pYUHY UI JIIOAWHH
dopwy [2].

Posmominena B/l — ne HaOip Tabnuue mis pensniiiHoi BJI, mo 30epiraetbes B pi3HUX By3iax iH(OpMAIiHOT
MEpEeXKi, Ta 3 TOUKU 30py KOPUCTYBAYa i MPUKIIATHOTO MPOrPaMicTa CKIIaae €AUHY JIOTIYHY CXeMY JaHHX.

binburicte posnoninennx CYBJ] 0azyerbcss Ha pensuiiiHid Mozeni AaHMX 1 po3paxoBaHi Ha BUKOPHUCTAHHS B
JIOKaTbHUX O0YMCITIOBATIBHUX Mepexax. Pesiiiina Mmoesp Bumarae Bij cepsepa CYBJ] BUCOKOTO piBHS CKIaqHOCTI. Y
Hilf poOuThCS cripoba mo36aBUTH MPOrpaMicTa BiJi BAKOHAHHS PYTHHHHX OTIepalliil mo KepyBaHHO ganumu [3].

VY pensaniiiHiit Momem 6a3a JaHUX SBISE COOOK IEHTpali30BaHE CXOBHINE TAaONHIb, IO 3abe3rnedye Oe3nmeuHuit
OJTHOYACHUH OCTyI A0 iH(opmarii 3 00Ky 0araTboX KOPUCTYBadiB. Y psAKax TaOJUIb YaCTHWHA IIOJIIB MICTHTH JIaHi,
IO CTOCYIOThCSI OE3IOCEPEHBO 3aIliCy, & YacTHHA — MOCHJIAHHS Ha 3alHCH IHIMX Tabnuik. TakuM YMHOM, 3B'SI3KH
MI)K 3aIMCaMU € HEeBi'€MHOIO BIACTUBICTIO pelisiitHoi Moaeni [4].

B posmominennx CYB]] 3acrocoByeThes moBa SQL, mo mo3Boisie (opMyTroBaTH IOBLITBHI, HeperiJaMeHTOBaHI
3anuTy. Lle MOBa 4eTBEpTOro MOKOJIHHS, TOMY OyAb-SKMi KOPHUCTYBa4y MOXE MIBUAKO HABYMTHCS CKJIafaTH 3anuTH. o
TOTO XK, iCHye 03114 T0JJaTKIB, 1110 JO3BOJISFOTH OYIyBaTH JIOTIYHI CXEMH 3aIUTiB y rpadidHoMy BT [5].

CucremaM ynpaBiiHHA pelsUifiHAMHU 0a3aMu JaHWX BJIACTHBA BIAMIHHICTB y peamizaiii moBu SQL, xo4a e He €
CYTTEBOIO TpoOuieMolo pessiniiHoi mozeni. Koxna posnoginena CYB/] peanizye sikych miIMHOXHUHY ctaHmapty SQL
IUIIOC HaOlp YHIKaJbHUX KOMaH[, SIKI PO3IIUPIOIOTh MOXKJIMBOCTI YNPABIiHHS JaHUMH, NPOTE, YCKIAJHIOE 3aBIaHHS
nporpamicram, siki HamararoThes nepeitu Big oxuiei CYB/ no inmoi [6].

Merta cTaTTi: pO3NIIHYBIIHN CTPYKTYpy po3moaiieHanx CYBJl Ta 0cOOMMBOCTI PETAIiifHOT MOJEIi JaHUX, MU B3sIIH
3a METy NpOoaHaji3yBaTH IIBUIKICTh BUKOHAHHS 3alUTIB y pi3HuX po3noaitenux CYB/I.

Marepianu aHamnizy

B pamkax ananisy 0ynm oopani CYB/] Takux Bepciii: OracleDatabase 11g Express Edition, Firebird-2.5.2., 5.5.25 —
MySQLCommunity Server, Microsoft SQL Server 2012 Express Edition.

3a ocHOBY Oyno B3siTo cTpykTypy b/l «3apobiTHa 1utata» 3 HaBuajgbHOTO mocioHuka [7]. Ha puc. 1 mpeacraBnena
crponieHa cTpykrypa bJl, mo 103BoJse BeCTH 00K MPAIiBHUKIB, SKi MPAIIOIOTh HAa MAMPUEMCTBI, a TAKOX 30epiraTu
Bci BUIaHi 3apo0iTHI mIaTy 3 iX po3mm(POBKOIO MO TOXITHUX 1 BUAATKOBUX CTATTSIX.
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Staff Pay Items_pay

T_number |—| T_number Code_pay

Surname Code_pay / ltem_sum
Name Pay_day Name

Lastname Sum_pay Code_items

Birthday

Phone

Date_input

Type_post

Puc.1. Cnpormena crpykrypa b/l «3apobiTHa nanara

3B'S130K MXK TaOIHUISIMH 3JiCHIOETHCS 32 JOMTOMOTOI0 TaKUX Map MOJiB:
1. Staff.T_number — Pay.T_number;
2. Pay.Code_pay — Items_pay.Code_pay.

s o6panoi BJI 0y0 CTBOpPEHO Taki 3amHTH:

3amut 1. Bubip nesikux mosis 3 JBOX (TpboX) TaOIHUIb.

BuBecTu criicok mpi3BHI CHIBPOOITHUKIB,3HAYEHHS X 3apOOITHUX IUIAT Ta AaTH OTPUMAHHs,IX TaOeNbHI HOMEpH Ta
Moca iy, COPTYIOYH OTPUMaHI pe3ysIbTaTH 32 JaTO OTPUMAHHS 3apIliaTH Ta TabeIbHIUM HOMEpOM CIiBpOOITHHUKA:

— B FirebirdSQL, MySQL, MS SQL Server:

— SELECT Surname, Staff.T_number, Post, Type post, Sum_pay, Pay day, Item_pay, Item_sum FROM
Staff, Pay, Items pay WHERE (Staff.T_number = Pay.T_number) AND (Pay.Code pay =
Items_pay.Code_pay) ORDER BY Pay_day DESC, Staff.T_number

— B Oracle:

— SELECT Surname, Staff.T_number, Post, Type _post, Sum_pay, Pay_day, Item pay, Item_sum FROM
ADMIN_PAY .Staff, ADMIN_PAY.Pay, ADMIN_PAY.ltems_pay WHERE (Staff.T_number =
Pay.T_number) AND (Pay.Code pay = Items_pay.Code pay) ORDER BY Pay day DESC,
Staff.T_number

3anut 2. Bubip 3amucis no giana3ony 3HadeHs (Between).
BuBectu cniucok criBpoOITHHKIB 1 po3MipH oTpuMaHux 3apruiat 3a nepion 3 01.01.2000 mo 01.01.2014, copryrouun
OTpHMaHi pe3yJbTaTH 32 JIaTO0 OTPUMAaHHS 3apIUIaTh Ta MPi3BUIIEM CIiBPOOITHHKA!
— B FirebirdSQL, MySQL:
— SELECT Surname, Name, Lastname, Sum_pay, Pay dayFROM Staff, PayWHERE (Staff.T_number =
Pay.T_number)AND Pay_dayBETWEEN '2000— 01- O01'AND '2014- 01- 01'ORDER BY Pay_day,
Surname
— B MS SQL Server:
— SELECT Surname, Name, Lastname, Sum_pay, Pay dayFROM Staff, PayWHERE (Staff.T_number =
Pay.T_number)AND Pay_dayBETWEEN '01—- JAN- 2000'AND '01- JAN- 2014'ORDER BY Pay_day,
Surname
— B Oracle:
— SELECT Surname, Name, Lastname, Sum_pay, Pay_dayFROM ADMIN_PAY .Staff,
ADMIN_PAY.PayWHERE (Staff.T_number = Pay.T_number)AND Pay_dayBETWEEN '01- JAN-
2000'AND '01- JAN- 2014'ORDER BY Pay_day, Surname

3amut 3. baratoTabnuyHi 3anmuT (BUOipKa 3 1BOX TaOnuie 3 BUkopucTanHsM JOIN).
BuBectn yHiKanbHUI CIIMCOK BCIX CIIBPOOITHHKIB, Y SKHX po3Mip 3apobiTHOI ruiatu ctaHoBuB Big 1000 mo 20000
I'PH.,COPTYIOYH OTPUMaHI pe3yJIbTaTh 3a CYMOIO 3apIUIaTi Ta IPi3BHIIEM CIiBpOOITHHKA!
— B FirebirdSQL, MySQL, MS SQL Server:
—SELECT DISTINCT Surname, Name, Lastname, Sum_payFROMStaffINNER JOIN Pay ON
Staff.T_number = Pay.T_numberWHERE (Sum_pay>=1000)AND (Sum_pay<20000) ORDER BY
Sum_pay DESC, Surname
— B Oracle:
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— SELECT DISTINCT Surname, Name, Lastname, Sum_payFROMADMIN_PAY .StaffINNER JOIN Pay
ON Staff.T_number = Pay.T_numberWHERE (Sum_pay>=1000)AND (Sum_pay<20000) ORDER BY
Sum_pay DESC, Surname

3amut 4. OGUnCIIeHHS MiACYMKOBUX 3HAUYCHb 3 BUKOPUCTAHHIM arperaTHUX (pyHKIii.
BuBecTH KUTBKICTh CIIIBPOOITHHKIB ITO KOKHIN TIOCai, Ha AKIH MpaIioe MEHIIe 5 Jro el
— B FirebirdSQL, MySQL, MS SQL Server:
— SELECT Post, COUNT(T_number) FROM StaffGROUP BY Post HAVING COUNT(T_number) <5
— B Oracle:
—SELECT Post, COUNT(T_number) FROM ADMIN_PAY.Staff GROUP BY Post HAVING
COUNT(T_number) <5

3amut 5. BukopuctaHHs 3MIHHUX 3aMiCTh Ha3B TaOJIHIb.
BuBecTn cmmcok CHiBpOOITHHKIB, TaOENPHUI HOMEpP 1 CyMapHy 3apIriaTy KOXHOTO, TPYIYIOYH OTpPHMaHi
pe3yIbTaTH 32 TAOETHHUM HOMEPOM CITIBPOOITHHKA!
— B FirebirdSQL, MySQL, MS SQL Server:
— SELECT Name, Lastname, Surname, d.T_number, SUM(Sum_pay) FROM Staff d, PayfWHERE
(d.T_number = £.T_number)GROUP BY d.T_number
— B Oracle:
— SELECT Name, Lastname, Surname, d.T_number, SUM(Sum_pay) FROM ADMIN_PAY .Staff d,
— ADMIN_PAY .Pay fWHERE (d.T_number = f.T_number)GROUP BY d.T_number

3amut 6. BukopucTaHHs CHJIBHO 3 Mi[3aIIUTOM KBAHTOPA ICHYBaHHSL.
BuBectn yHIKaJIbHHH CIHMCOK CIIBPOOITHHKIB, SIKI OTPUMYBAJIM NPEMil0, COPTYIOYM OTpPHMaHi pe3yjibTaTH 3a
NPI3BHUILEM CITIBPOOITHHKA:
— B FirebirdSQL, MySQL, MS SQL Server:
—SELECT DISTINCT Surname, Name, LastnameFROMStaff, PayWHEREStaff.T_number
Pay.T_numberAND EXISTS (SELECT * FROM Items_payWHERE Items_pay.Code_pay
Pay.Code payAND Item_ pay = 'mpemus ) ORDER BY Surname
— B Oracle:
— SELECT DISTINCT Surname, Name, LastnameFROM ADMIN_PAY .Staff, ADMIN_PAY.PayWHERE
Staff.T_number = Pay.T_numberAND EXISTS (SELECT * FROM ADMIN_PAY .ltems_payWHERE
Items pay.Code pay = Pay.Code payAND Item pay = 'mpemus’)ORDER BY Surname

3anut 7. BUKOpUCTaHHS CHIJIBHO 3 Mi[3aIIMTOM KBAHTOPA ICHYBaHHSL.
BuBectu crnimcok cniBpoOITHUKIB, SIKi )KOJJHOTO pa3y He OTPUMYBAJIH 3apIUIaTH, COPTYIOUM OTPUMaHI Pe3yJIbTaTH 3a
TabeTHHIM HOMEPOM CITiBPOOITHHKA!
— B FirebirdSQL, MySQL, MS SQL Server:
— SELECT Staff.T_number, Surname, Name, LastnameFROMStaffWHERE NOT EXISTS (SELECT *
FROM PayWHEREStaff.T_number = Pay.T_number)ORDER BY Staff.T_number
— B Oracle:
— SELECT Staff.T_number, Surname, Name, LastnameFROM ADMIN_PAY .Staff WHERE NOT EXISTS
— (SELECT * FROM ADMIN_PAY .PayWHERE Staff. T_number = Pay.T_number)ORDER BY
— Staff.T_number

3anuT 8. Bukopuctanag QyHKIIHA CIUIBHO 3 MiA3aIMTOM 3 BUKOPHUCTAHHSAM arperaTHux QyHKIIH.
BuBecTtn crimcok criBpoOITHHKIB i aTH 3 po3MipaMu OTPUMAaHMX 3apIuiaT, SKi IEPEeBUIIMIN CepenHiil po3mip ix ke
3apIiaT:
— B FirebirdSQL, MySQL, MS SQL Server:
—SELECT Surname, Name, Lastname, Sum_pay, Pay DayFROM StaffINNER JOIN PAY ON
Staff.T_number = Pay.T_number WHERE Pay.Sum_pay > (SELECT AVG(Sum_pay) FROM Pay )
— B Oracle:
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— SELECT Surname, Name, Lastname, Sum_pay, Pay_DayFROM ADMIN_PAY .StaffINNER JOIN PAY
ON Staff.T_number = Pay.T_number WHERE Pay.Sum_pay > (SELECT AVG(Sum_pay) FROM
ADMIN_PAY .Pay)

Pe3ynbTaTn aHajizy Ta BUCHOBKH

OTpumaHi pe3ynbTaTH J03BOMMIN 3poOuTh BUCHOBOK, mo CVYBJ] Oracle mae MakcuManpHYy MIBHAKOAIIO Ta
MiHIMaNBHI 3aTpaTd d9acy i1 BHKOHaHHA chopmoBaHoi MHOXHHM 3amuTiB (Tabn. 1). Ile mocsaraerscs 3aBIsKu
BiactuBocTi Oracle kemryBaTtu pe3ynbTaTH, IO iCTOTHO IPUCKOPIOE IPOIEC TMOBTOPHOI OOPOOKHM 3aIHTIB 1 BUKIHKIB

dynkuii [8].

Tabmuus 1
PesynbraTu aHanizy
Yac BUKOHaHHS 3aIUTy, MC
Hazsa CYB/]]
1 2 3 4 5 6 7 8
Oracle 3,9 10,1 4,0 9,4 4,9 8,0 4,5 3,0
FirebirdSQL 4,3 10,0 5,2 10,0 51 7,9 51 3,0
MySQL 4,8 13,6 5,6 12,6 5,3 8,4 57 3,5
Microsoft SQL Server 4.4 13,8 55 12,8 53 8,4 55 3,6

CVYB/] Firebird SQL 2.5 nokazana apyry micist Oracle mBuakoito 3aBAsSky napanenbHiii 06po6ii 3amuris. Firebird
SQL TakoX Hpalloe 3 BENHKOI KUIBKICTIO KOPHUCTYBadiB, TOMY y3araJlbHEHOIO S(EKTHBHICTIO MaJl0 IOCTYIAETHCS
upomy nokasuuky st CYBJ] Oracle.

MySQL Ta Microsoft SQL Server menmn mBuakomitoui Bifg HaBenenux Buie CYB/I. IIpore CYBJl MS SQL Server
nepesepirye MySQL sk minardopMmy IaHux y BCix icTOTHHX Juisi Oi3Hecy obnactsix. Bona 3a0esneuye moctym 1o
BEJIMKUX PECYpPCiB, MPOBIIHY B raily3i MPOAYKTHBHICTb I MacIITA0OBaHICTh KOPIIOPATHBHOTO KJacy, HAMBUINMUiT piBEHb
0e3meku Ta JOCTYIIHOCTI, KOMIUIEKCHY IUIaThopMy Oi3Hec-aHamiTUKA. He3Bakaroun Ha JOCTATHHO BEIHKHI HEpEITiK
repeBar, € TaKOXK CYTTEBUII MIHYC — Te, IO MPOAYKTH KommaHii Microsoft muiatHi, 1ie MOXke CTBOPUTH iCTOTHY 3aBajiy
Jutst kopucTyBaua rpu Bubopi CYB/] [9].

Bce k Taku, jaHMil aHami3 NPOBOAMBCA Ha OCHOBI cTpyKTypu B/l came HeBenukoi KOMMaHii, i 4ac BUKOHAaHHS
3aIMTIB BapilOEThCs y ACCSATUX YACTHHAX MITICEKYH[, IIO € HENOMITHHM, JUIsi KOpHCTyBaya, MOKa3HUKOM. IIpote,
obupatounn CYBJ] ans Oimpmn MacmtaOHHUX TPOEKTIB, BCE e MOTPIOHO MPUAIIATH yBary TaKUM KPHUTEPisM SK:
MPOAYKTUBHICTB, HAIIIHICTh, BAMOTH JI0 POOOYOT0 CepeIOBHINA, OCOOIMBOCTI pO3pOOKH JOAATKIB Ta iH.
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