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- Flash [ Disk are 100,000 ...1,000,000 clocks away from cpu :‘\
- RAM is ~100 clocks away unless you have locality (cache).

- If you want 1CPI (clock per instruction) you have to have the data in cache (program cache is
“easy” )

- This requires cache conscious data-structures and algorithms sequential (or predictable) access
patterns

- Main Memory DB is going to be common.

Disk




“The 1970 -
1985 period was
a time of
intense debate,
a myriad of
ideas, and
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The last 25 vears of comn
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business data processing) has
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upheaval.

We predict the
next fifteen
years will have
the same feel.”
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ABSTRACT

In previous papers [SC05. SBC+07]. some of us predicted the end
of “one size fits all” as a commercial relational DBMS paradigm.
These papers presented reasons and experimental evidence that
showed that the major RDBMS vendors can be outperformed by
1-2 orders of magnitude by specialized engines in the data
warehouse. stream processing. text. and scientific database
markets.

Assuming that specialized engines dominate these markets over
time the enisvent relational DRMS code lineg wrill he left writh the
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All three systems were architected more than 25 years ago. when
hardware characteristics were much different than today.
Processors are thousands of times faster and memories are
thousands of times larger. Disk volumes have increased
enormously. making it possible to keep essentially everything, if
one chooses to. However. the bandwidth between disk and main
memory has increased much more slowly. One would expect this
relentless pace of technology to have changed the architecture of
database systems dramatically over the last quarter of a century.
but surprisingly the architecture of most DBMSs is essentially




HW technology innovations

Multi-core architecture
(8 x 8 core CPU per blade)

Massive parallel scaling with many blades

One blade ~$50,000
= 1 enterprise class server

64 bit address space -2 TB in
current servers

100 GB/s data throughput

Dramatic decline in
price/performance

SAP SW technology innovations

Row and column store

Compression

Partitioning

No aggregate tables

Insert only on delta




» BbicTpas aHaAUTVKa Ha 6ONbLINX -
MHOFOMEPHbIX aHHbIX, ONepaTUBHOCTb MNOTHOE BHEADPEHNE B

NoYTW OH-NalH. (34aca — 16 cek, CypryTHe@Terase - 2010 rog,
obHoBAEHME 2-3 Cek). NPOAYKTMB —12.2011.

« O6bem pa3paboTkm M HACTPONKN MEHBbLLE,

yeM ANA TpagnumMoHHbIX Bl-peweHun. (He «OCHOBHO MOKa3aTe/b y/IyYLeH Ha
Hy>eH ETL, HeT arperaTtos, BUTPWH,...) nopsAKM.

« Harpy3ska Ha NpoAyKTUBHbIE CUCTEMBI -/lewesne
CHUXeHa. (Mnagwmn B iMHeNKe cepBepoB
ansa HANA 512GB 3arpyxeH Ha 10%CPU u
50%RAM.) «CMeXHble 1 CUHepreTuyeckmne

3 deKThl.

[1powe

« O6beM faHHbIX HUXE B TpW pasa, 4em B BW.

IMDM — nHHOBauUKWA, cnocobHaa peBOAOLNOHHO
M3MEHUTb MHPOPMALMOHHbIE CUCTEMBI.




Zero Latency
Real-Time Riding

NHpopmaums
NosHasA, peakums
MrHOBEHHas.
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The Real- "The RTE is an enterprise that competes by
. using up-to-date information to
Time progressively remove delays to the
Enterprise management and execution of its critical
business processes."

Progression is asymptotic — peasibHble npeAnpuUATUA BCEraa

ObyayT He3PPEKTMBHbLI MO BPEMEHWN OTKAMKA.

ONTMMaNbHbIWM YPOBEHb 3a4EPXKN OT PEA/IbHOIO BPEMEHU —

ABMXYLLAACA LLe/1b — Mbl MOXEM YAYy4LlaTb NPOL,ECChl MO Mepe
Pa3BUTUA U yAeLLEeBAEHUS TEXHOJOTUMN.




The Real-Time Enterprise + IMDM:;

06,21aCTN U3MeHeHun ceroaHsa (2013-2018)
« OpgHa B (CYBA). KoHsepreHnuusa OJITI v OJ1AT.
e [loaXx0Abl K NPOrpPaMMUPOBAHMUIO.
e« Moaenu gaHHbIX, MOAEN MPOL,ECCOB.
« be3onacHoCTb MHOPMaLLMN.

» MudppacTpykTypa. UT-apxutekTypa.

« ObpaboTka noToka cobbiTn.

o CIMMP + ynpaBsieHMe XNU3HEHHbBIM LiUKJ0M PEeLLEHUN.
« busHec-npouecchbl n busHec-cucTembl (GUHAHCHI, OMMCTUKA, Npom3BoACTBO, HR, ...).
« busHec-moaenn.

 Enterprise Architecture (B COBOKYMHOCTM 1 NO AOMEHAM).
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The Real-
Time
Enterprise
2.0

1.0: "The RTE is an enterprise that competes
by using up-to-date information to
progressively remove delays to the
management and execution of its critical
business processes."

2.0: "The RTE Is an enterprise that
competes by using up-to-date
information to completely remove
delays to the management and
execution of its business processes."




* O Hawmx npoekTax Ha SAP HANA 5 Maii 2013
cM. canTbl SAP, HepTsHOE . '
N*19-20 (2140-2141), makk 2013 m

XO3ANCTBO, ... WHHOBALIMOHHBI NPOPbIB W

\

»
:

| PROFILES) Shep s WiSmm

S u rgUtneftegas hi :. ' 12 — -‘ /b !,A. :nul,uwrennexr,

14 BuaHec B peanbHoM BpemeHu

wsa

oxmanmii nedTerasosoro coxTopa cy tiie-
T HOBME TEXHORORHI, 3Py BeRMME TOTPE- MogmEPXKA

s

«Casur napagmurmol»: IMDM cyw,ecTBeHHO M3MEHUT
KOPNOpPaTUBHbIE NHPOPMALMOHHbIE CUCTEMBI,
okaXeT (oka3biBaeT!) cunbHoe BanaHMe Ha N T-
OTpPac/ib U PbIHOK.




KomMneTeHUNN: TEXHONOTUS.

e Cneumanucrtbl no bl (ana IM-DBMS):

e 3HaTb TEXHOIOTUIO: 0COBEHHOCTU, MOAXOAbI,
MNPUHLMMBI,

e 3HaTb TekyllMe nporpamMmmMHble pewweHnsa (SAP
HANA, Oracle EXAData, IBM SolidDB, ...)

e YMeTb NPOEKTUPOBaTb U ONTUMU3NPOBATH
CTPYKTYPbl AaHHBbIX.

« YMeTb pa3pabaTbiBaTh 1 OTAaXMBaTb HOBble SQL-
3anpochl.

« Cneumnanuctbl no Bl (Business Intelligence):
3HaTb TEXHO/I0TUIO.

3HaTb 0CO6EeHHOCTM NoCTpoeHUs pewweHnn IM.

YMeTb NpOeKTUpPOBaTb M ONTUMU3MPOBATb
IOHMBEPCbI.

YMeTb BblbMpaTb M NPOEKTUPOBATb
aHannTuyeckme peweHuna (otyetHocTtb, CIIMP,
0bp-ka cobbITM, CUMYyAATOPS, ...)

« Cneynanuncrbl NO MHTErpauum:

e 3HATb TeXHONOIUIO.

e 3HaTb 0COHBEHHOCTM obecnevyeHns MHTErpaLnm Ha

YPOBHE CUCTeM, MPOL,ECCOB, COObITUM, JaHHbIX.

YMeTb NpoeKkTUpoBaTb M ONTUMU3UPOBATb
MHTerpaumnoHHble peweHna B coctaBse UT-
APXUTEKTYPbI.

o Cneumnanuctbl no MHPPACTPYKTYpE:

3HaTb TeXHO0IrnHo.

3HaTb BapMaHTbl NOCTPOEHUS NaHAWadTa CUCTEM C
MCNONb30BaHMEM peweHn IM — KOMNOHEHTbI, CBA3K,
CYL,eCTBEHHbIE MapaMeTpbl.

YMeTb NPOeKTUPOBATb M ONTUMMU3MPOBATL NAHALWADT.
YMeTb BbIMO/IHATb CAU3UHT.

YMeTb pa3pabaTbiBaTh CTpaTErno pasBmuTUs
naHpwadTa.




KomneTteHuunun: bmusHec.
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e Cneumanuctbl no bIl1:
e 3HATH ...

e YMeThb...

e« Cneumanucrtol no UT-apxutekrtype:
e 3HAThb...

e YMETb...

e Cneumanncrbl No Enterprise

Architecture: S S0 ( :
e 3HaTb... <o T Y 4 ﬂ ﬁ
: ‘// A 2o L y 4

e YMeThb...
MpocTpaHCTBO AN HAYUYHbIX U NpaKTU4eckmnx pabor.

e CneumnanncTbl no ?




BasoBas kapegpa OAO «CypryTHedTeras»:
-BY3:

MIY « [loBblWweHMe KayecTBa NOAroToBKW bakanaBpoB
W| _ |n U s N maructpos
* /IHHOBaALUMOHHbIE, MHTEPECHbIE 1 NOJIE3HbIE HAY4YHbIE TEMbI
U . « [NoBbiweHwne kBanndukaymm MC.

4+ 1+ e «4yBCTBO» COBPEMEHHOIO MNPOM3BOACTBA — MPAMYIO M 0OPATHYHO CBSA3b.
1+1 CypryT-
[Ipeanpuatune:

Cypry HECI)Te- « [NoBblWeHME HaYyKOEMKOCTU (= 3G PeKTUBHOCTU) NPOEKTOB MO PA3BUTUIO
MHPOPMALMOHHOWN CUCTEMDI.

ras o [loBblweHMe kBaNMPUKaALMMN B paMKaxX CUCTEMbI HEMPepPbIBHOro 0bpa3oBaHums
(MPAKTUKAHT — MarncTp — acnupaHT — npenojasaTe/ib/aKcnepT).

° AOI’IOJ’IHMTEJ’IbHaﬂ MOTMBaL A BbICOKOKBaJ'IVICI)VILI,MpOBaHHOFO nepcoHaa.

NT - ecTb NOHATHbIE TPebOBaHUSA K KOMMETEHLMAM
creumannctoB. Het (nmoka) ocylecTBaeHuUs.
bv3Hec-3a4au4mM - TONIbKO NOTEHUMa/IbHbl€ BO3SMOXXHOCTU
(challenges).




Cnacmbo 3a
BHMMAHue!

Gimranov_rd@Surgutneftegas.ru




=) BNEPERQ!

«Ce200HA, 8 HENPOCMBbIX IKOHOMUYECKUX YCA0BUSAX, K020a Mbl Q0NMHbI YCKOPEHHbIMU MeMnamu pa3susams
HeCblpbesble 0Mpacau, Ha nepsbil NAAH, KOHEYHO, BbIXOOUM MAaKCUMAbHOe cbnumeHue 06pa3o8aHuUs C
npou3sodcmsom, C NnpaKkmMukou, € peasbHouU i u3Hbto. Co30aHue npopbiBHbIX MexHo102ul, obecneyeHue
npou3sodcmas socmpebo8aHHbIMU Kadpamu — 3mo Hawa obwan 3ada4ya, u, KOHe4YHo, Makas c8s3b C
npou3sodcmsom npocmo Heobxoduma.» B.B.[MyTuH

«nasHbIU BONPOC Haweu nosecmku JHA: Kakum nymeém udmu dasbuie Haweu sbiculed wkone? Tpebyromcesa
/U NONPABKU K HEKOMOPbIM MPpaekmopuam Hawez0 dsunceHusA? Ymo mewaem Ham bonee sgpgpekmusHo
pabomams? U, 2nasHoe, Kakyto omsemcmaeHHOCMb Mbl MOMEM U 0ONNCHbI B3AMb HA cebs17»

«K comaneHuro, pasopsaHa saxcHas yenb: 0bpaszosaHue — pyHoameHmManbHble UCC1ed0BAHUSA — HAYYHBbIU
pe3ynbmam — BHedpeHue e20 8 mexHoaA02U0 U Npou3sodcmso. Ompacaesbie UHCMUMYMbl UCYe3AU, d
3aMeHbl UM Mbl NOKA He Haw.au. Xopowel anbmepHamusol Mo2ym cmams yHUBepcumemckue Hay4Ho-
mexHoso2u4eckue doAUHbI, KAacmepbl, MeXHONAPKU, MeCHAA CBA3b C KOPNOPAYUSAMU, HO, K COMANEHUIO,
3MO ewé He BOWI/I0 B HAWWY HU3Hb U He NPUHOCUM, HA HAW 83271510, HY#CHbIX pe3y/ibmamos.»

B.A.Cag0BHUYUM




