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1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

Ienpro n3ydeHns QUCHUIUIAHEI «PacnpeneneHHbIe HHPOPMaMOHHEBIE CHCTEMbD» SBIISETCS IOATOTOBKA CIICIIHAINCTOB,
obnanaromux GyHIaMEHTATbHBIMHU 3HAaHUSIMH U MIPAKTUYECKUMHU HaBBIKAMU B 00JIACTH OCTPOCHUS pacpeIeIeHHBIX
WH(QOPMAIMOHHBIX CUCTEM U CETEH, MPOrpaMMHON HHKEHEPHH, TCOPHHU U IIPAKTHKA PYKOBOJICTBA IPOCKTAMU I10
CO3JJAHUIO PaCHpe/IeICHHBIX HHPOPMAIIIOHHBIX CHCTEM.

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OOIl

Hukn (pazpen) OOIT:

|Bl.B

2.1 Tp

e00BaHNs K NMPeIBAPUTEILHOI MOAT0TOBKE 00y4aI0IIerocs:

2.1.1| n

cuuruinabl OOIT 6akanaBpuara o Hanpasinenuto 09.03.04 ITPorpammuast nunxeHepus"

22| n

CHUIIMHBI U MPAKTUKH, 1151 KOTOPbLIX OCBOCHHUE JAHHOM JUCHHUIIJIMHBI (MOI{yJ’Iﬂ) He00X0AUMO KaK

npeamecTrByruiee:

2.2.1

TectupoBanue 1 obecredeHre kadyecTBa IPOrpaMMHBIX cucTeM, Metonsl conpoBoxaeHus 110, [IpoexrupoBanue
BBICOKOHArpy>KeHHBIX cHcTeM, IIpeauniaomnas npakTuka

3. KOMIIETEHIIUH OBYYAIOHIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE OCBOEHUSA JUCHUIIJIMHBI

MOIYJIs)
IIK-3: Baagenue MeTogaMu NpPOrpaMMHOIi peajin3aluy pacnpeieJJeHHbIX HH(POPMAIMOHHBIX CHCTEM
3HaTh:
VYpoBeHb | | OCHOBHBIC TEXHOJIOTUH MOCTPOCHHS PACTIPEICICHHBIX CHCTEM: IIPOIEAYPHBIC MOIXObI, OOBEKTHBIC U
KOMITOHEHTHBIE MOJIENH; 0a30BbIe MAOIOHBI IPOCKTUPOBAHUS PACTIPEACTICHHBIX CUCTEM.
Ymern:
VYpoBeHb | | IPUMEHUTH H3YYEHHBIE METOIBI U AITOPUTMBI Ha TIPAKTHKE B MpOIlecce pa3pabOTKH peaibHBIX pacipeeIeHHBIX
MIPOrPAaMMHBIX CHCTEM
Baagernb:
YpoBenb | | mpakTUYeCKUMH HAaBBIKAMH PAOOTHI C COBPEMEHHBIMU CHCTEMaMH MPOESKTUPOBAHUS U pa3pabOTKH pacipeeIeHHbIX

CUCTEM

B pe3yabTaTte 0CBOCHUA TUCHUIIJINHBI 06yqalonmiflcﬂ JOJIZKCH

31

3HaTb:

3.1.1

- 0a30BBIC MPUHIHUIIBI TOCTPOCHHS PACTIPECTICHHBIX CHCTEM: CHHXPOHN3AIN BPEMEHH U JIOTHIECKUE YacHI,
pacipeieneHHble TPaH3aKIUK, B3aUMOJEHCTBUE 110 ceTH U Y aneHHbId Borzos IIponenyp.

3.2

Ymers:

3.2.1

- IPUMEHSTH MEXAHU3MBI U CPEJICTBA COBPEMEHHBIX OIEPAIIMOHHBIX CUCTEM, HCIIOIb3yEMbIX IS TOCTPOCHUS
pacnpeieNIeHHbIX IPUIIOKEHUH,

322

- pa3pabatsIiBaTh mprutoxkeHust B Map Reduce,

323

- CO3/1aBaTh CCTCBEBIC (baflﬂOBLIe CHUCTCMBI.

3.3

Baaaern:

3.3.1

HaBbIKAMM [IPUMEHEHUS MHCTPYMEHTANIBHBIX IPOIPAaMMHBIX CPEICTB, IPUMEHSIEMBIE Ul IIOCTPOCHUS PAaCIIPEAEICHHBIX
CUCTEM.

4. CTPYKTYPA U COAEPKAHUE AU CLHUIIINHBI (MO YJI5T)

Kona
3aHATHS

Hurte
PAaKT.

Komneren- IIpumeuanue

10707

Yacos JIutepatypa Ip.

IoAr.

HaumeHoBanmue pa3jiejioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kypc

Pa3nen 1. ba3zoBble 3HAHHSA 1O
pacnpeajieHHBIM CHCTEMAM

1.1

Pacnpenenensble cuctMel. Map
Reduce. CereBsle (aiinoBsie
cucTeMbl. BzaumopencTBue no
ceTH U Y 1alieHHbIH BBI30B
[ponenyp. CuHxpoHU3AIHS
BpPEMEHU U JIOTHYECKUE

yackl. /Jlex/

1.2

YV naneHHsli BbI30B IPOLEAYp U
notoku /TTp/

1.3

Echo Server /Cp/ 18

Paszpnen 2.
OTKa30yCTOIYNBOCTH




2.1

IepBuunsrii 65kamn. [AByx-
(ha30BbIil KOMHT, BBEJICHHE B
0€e3011acHOCTh U
OTKa30yCTOHUNBOCTS /JIex/

2.2

CornacoBaHHOCTH JIaHHBIX : FLP
HEBO3MOXXHOCTb, Paxos,
PerumnmupyemMbie MaImaHbI
cocrosiHui, Raft.
OTKa30yCTOYHBOCTH

Byzantine /Jlex/

23

IepBuunbIit 63Kan. [IByX-
(ha30BBI KOMUT.
PeruminupyemMbie MallliHbL
cocrosiauii, Raft /TIp/

24

Map Reduce /Cp/

Pa3nen 3. MacmitabupyeMocTh,

COIJIACOBAHHOCTD JAHHBIX U
TPaH3aAKIMH

3.1

[TupuHTrOBBIE CHCTEMBI
pacIipeiyIeHHBIe X3 TaOJIUIIEL.
Bo3M0KHOCH COTIacOBaHHOCTU
JaHHbIX. Macmtabpupyembie
cepsuchl: Key-Value
xpaaunuma. /JIex/

3.2

Macmrabpupyemble CEpBHUCH:
Key-Value xpanunuma. /ITp/

33

CubHasi COrnacoBaHHOCTD
naHHbIX 1 Teopema CAP.
IIpyunHHAs COrnacoBaHHOCTD.
KoHTpoib KOHKYpEHTHOCTH,
OJIOKUPOBKH, 1 BOCCTAaHOBJICHHUE,
(OCC, MVCC)
pacripeielieHHbIe TPaH3aKIHH.
Pa3pemienre KOHGIUKTOB,
Kpurrorpadus, Henosepennsie
o0aunbie cepBHCH /JIek/

34

Raft /Cp/

3.5

KoHTponb KOHKypEHTHOCTH,
OJIOKUPOBKH, 1 BOCCTaHOBJICHHE,
(OCC, MVCC) u
pacIipeielieHHbIe TPaH3aKIHH.
Pazpemenne xonmukros /I1p/

3.6

Ortkazoycroitunsslit Key/Value
cepsuc /Cp/

3.7

Blockchains. Cetu gotaBku
koHrtenTa. Distributed Mesh
Wireless Networks. /JIex/

Pazgen 4. O0padoTka 60JbIIUX
JAHHBIX

4.1

Graph processing. O6paboTka
TIOTOKOB. YIIpaBJIeHHE
pacmucaHueM K1acTepoB /JIex/

4.2

O06paboTKa MOTOKOB.
VipapieHue pacnucaHueM
ximactepos /I1p/

43

lapauposansrit Key/Value
cepsuc /Cp/

2 21,8

44

O6pabotka notokos /KpTO/

2 2,2

5. ®OHJ1 OIEHOYHBIX CPEJCTB

5.1. KouTpoabHbIe BONPOCHI U 3aJaHUS




5.2. TeMbl KypcOBBIX pa0doT (IIPOEKTOB)

1. Projects with a real-time multi-user component are a good match for Paxos - you could either have the individual users be part of
the Paxos quorum, or use Paxos for the replicated state that stores their updates.

2. Shared document editing, in the style of Google docs. The system should support real-time editing and viewing by multiple
participants. Multiple replicas would be maintained for fault tolerance. Caching and/or copy migration would be useful to minimize
application response time.

3. A simulated life game, in the style of The Sims or Farmville. 'The state of the system would be partitioned spatially, with
replication for fault tolerance.

4. A multi-player real-time game - there are many possibilities here.

5. An airline reservation system. Each airline would maintain its own collection of servers, with enough state replication to enable
automatic fail-over. It would be possible to book travel that involves multiple airlines.

6. A low-latency notification system. E.g., watch a whole bunch of RSS feeds and send all subscribers an email when one is
updated. Interface with both the raw RSS feeds and Google's update notification service. Replicate and partition the state of the
monitoring system so that it can scale and survive node failures.

7. Projects involving multiple agents or users coordinating updates that can be shown on a map (e.g., Google Maps). Integrate this
with Google Maps and some AJAX - makes for a good easy GUL

8. Ambitious projects in the past have involved creating Android/iOS smart phone apps and games.

9. Implement a distributed fil system that does something interesting. Maybe you want one for storing your MP3s or movies. Or
perhaps for something entirely different. What design constraints and optimization criteria would you have?

10. A solution to a problem that really bugs you or that you would like to see solved - perhaps your new startup idea!

5.3. ®oHA OLEHOYHBIX CPEICTB

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPEICTB

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIUMOHHOE OBECIIEYEHUE JUCIHUITIJINHBI (MOIYJIA)

6.1. Pexomenayemas iuTepaTypa

6.3. [lepeuens MHGOPMANMOHHBIX H 06Pa30BaTEILHBIX TEXHOJIOTHIA

6.3.1 KOMHeTeHTHOCTHO-OpI/IEHTl/IPOBaHHLIe 06pa3OBaTe.m,m,le TEXHOJIOI'HHU

6.3.2 Hepeqem, l/IH(l)OpMaIIl/IOHHbIX CIIPAaBOYHLIX CUCTEM U NIPOrpaMMHOI0 odecneyeHust

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

8. METOJAMYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS ITO OCBOEHUMIO JUCHUTITITUHBI (MO YJIS)






