2024.04.10 Kak nepectatb 605TbCS NpoLecca LMcppoBMsaumn s

WN3npesne Ha Pycu LundgopoBr3aTtopoB He 0co60 Ntobunu, BOT HanprMep nedanbHbli cryyai CoTKy NIeT Hasa KOTOpbIA NPou3oLwen

XoTs kazanocb 6bl CBET NPOrpecca... Ho BO3MOXHO y>Xe Toraa 6bino MOHVMaHNe Hac4eT OMacHOCT MHCPOPMALIMOHHOM acuMMeTpum
nopoxaaemoii JTIOEOW oundpposkoi.

[noc reHeTuyeckas namaTh - ecn Bac nocuutann, 3HauuT yXe cumTan npoaany 1 XopoLwo ecnu NpocTo Xpematuctam.
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BnpoyeM 310 6bino 4o Toro kak. M Tem 6onee 4o YyA0OBULLHOMO TEXHUYECKOro Mporpecca B aToi cdepe ceiivac.

CepbesHaﬂ npo6neMa 9TO KOHEYHO 06Bsi3Ka ObITOBON cgoepbl KOMMEPYECKUMU OpraHn3aLmamMm 1 yTeykn n3 He KOMMepPYeCcKux.

B03M0OXHO N1 NonHOCTbLIO ycTpaHnTb? Ckopee BCero Her.

He 6epeM TO, 4TO MyCONNTCA B npecce npo 6aHKM 1 CoTOBbIX oneparopoB, MHTEPHETHYUKOB - cTarten v BMO0COB MOMHO Ha Temy, BO3bMEM

MeHee o4eBuHble NpuMepbl:

Kak Bam ocTaBneHHbIl BKIHOYEHHBIM BULEOPErMCcTpaTop B NpMnapkoBaHHOW MalnHe?

[a, MoxHo 3anpeTuTb kak B MNopTyranuu, Jiokcembypre nnu ABCTpUM WK Kakre TO NMonyMepbl Kak B epMaHnn ¢ 3amMaskoi HOMEPOB 1

MOPOYEK MOMNaBLLUX B Kaap, unn TpeboBaTth BCEX Npeaynpexaatb B OTAENbHbIX Wratax ( states ) Ha Gonblwiom ocTpose.

Canada: It is perfectly legal to install a
dash cam to record while driving.
Most roads are considered public, so
there are no laws stopping you from
trying to protect yourself in the event
of an accident

Spain, Germany & UK: Dash cameras are i
legal, so long as they do not obstruct the
driver's field of vision.

In Germany, any footage shared publicly
must have faces and number plates
abscured to follow privacy laws

Portugal, Luxembourg & Austri;
Using a dash cam is completely |
1| and violators will face heawvy fine
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Ho... A ecnu Bce aTv BUuaeoperncTpaTopbl 06 beanHEHbI B O4HY CETKY?

CVICTeMy, KOTOpas MoXeTt O6pa6aTbIBaTb WHPY C HECKOMbKMX COTEH BUAEOPErMCTparopos cenvyac Moxer CO6paTb M3 KNpnn4nkos n



CTYLIEHT TPeTbero Kypca...

EDGE BbluncneHus ( HanpuMep Homepa nonasLumx B KaAp MOXHO Ha MECTE HAX0OMTb M OTNPaBNSATb HA CEPBAaK TOMbKO MX) pewaroT
MHOro nNpobnem ¢ TpeboBaHMEM K XENE3Y... 4a OHO U CaMO MOAELEBENO... KOPOUE He Npobnema - NMofHO YXe CEPBICOB BPOaE
CarStream - y Hux ecTb nybnukaumsi ¢ 06 beMam AaHHbIX:

3 ropa c 60 Tbica4 NpucoeanHEHHbIX MalwuH Bee Tpaektopum n notok ¢ OBD ato 40TB
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of such near real-time vehicle data, we can monitor the driv-
ing behavior in a fine granularity and react in a timely man-
ner to ensure the safety and quality of the trip services. The
data also provide a direct view of vehicle status, being valu-
able in real-time fleet scheduling and long-time operational
management.

Besides the OBD connector, each driver also uses a mo-
bile phone to conduct business-related operations such as
taking orders, navigation, changing service status. There-
fore, the mobile phone generates a separate data stream,
namely business data, and uploads the data to the server in
a different channel.

CarStream is designed to process those vehicle data and
business data as a back-end service. In general, CarStream
collects, stores, and analyzes the uploaded data in terms
of vehicle and driver management. So far, a major part of
the fleet, over 30,000 vehicles, are connected to CarStream.
Those vehicles are distributed among 60 different cities in
China. Each vehicle uploads a data packet to the server ev-
ery 1 to 3 seconds when the vehicle is running. Thus, the
backend system needs to process nearly 1 billion data in-
stances per day. The scale of the fleet had expanded from
the initial 1500 to 30,000 within a few months; this busi-
ness expansion poses a horizontal scalability request to the
underlying platform.

Figure 1 illustrates the multiple data that are collected
and processed in CarStream during a typical day. After
running for 3 years, totally 40 TB vehicle data are col-
lected by CarStream. The data can be roughly classified
into four types: vehicle status, passenger order, driver ac-
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Figure 4: The system architecture of CarStream.

separated, leading to a more friendly architecture to scale
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4.4 Performance Evaluation

The performance of each platform used in CarStream is
evaluated by researchers and the platforms are proving to
be high performance. Here, to answer the question that
whether the integrated system still scales with data volume
and have high performance, we conduct an end-to-end per-
formance evaluation of the entire stream-processing proce-
dure from the data receiving to the data query. The pro-
cessing subsystem is deployed on a virtualized cluster with

25 servers, each server has 16(GB memory, a 2-core 2.0 GHz
CPU, 2*10 Gbps Emulex NIC. A dedicated server, which

has 2*Intel XEON E5-2630v3, 64GB memory, 2*120G SSD
and 102TB HDD, is allocated to deploy the database. The
HBase and HDFS are deployed in a non-virtualized envi-
ronment with three 12-node clusters. The total capacity of
HDFS is above 600TB. We test the system from the follow-
ing aspects.

Throughput. CarStream can easily handle the data
stream uploaded by 30,000 vehicles. We further simulate a
high data workload by injecting the historical dataset back
into the system with high frequency. With the same de-
ployment, the total processing throughput of CarStream
has reached 240,000 data instances per second (each data
instance is around 100KB).

PeanbHo KoneeyHoe. ... 1 aa MOXHO gaHHble He ¢ OBD nepenaBsatb Xex.

Wnn yacTHbIli Bnagenew 63HeC LEHTpaA CTaBUT Kamephbl, KOTOPbIE BCE U BCEX MULLYT, KTO MPOLUypLIan MUMO 1?

ALMVHMCTPATOPbI B HEOOMbLNX MHTEPHET NPOBaaepax BNoHe MOryT NPU XenaHnm cMoTPeTb Tpagork abOHEHTOB pacCTaBATh TaMm
"Tpurepbl" Ha "cobbITMS". MexaHn3MoB 3awuThl 0T Takmx man-in-the-middle cuntaii noka Boobue Her.

AHanorn4yHo ¢ pasnuyHbIMN PUTEANOBBIMU CUCTEMAMM - €CAIN TeYeT "SHOEKC", TO YTO YX roBOPUTL NPO CPeaHUX UFPOKOB 1 TaM



Janeko He goakT, YTo MOMOXET TexHnyeckas 3awmra.

A elwe "aaMuHbI" MOTyT Mex Ly coboli Bce CHIOXMBATbCSl Ha CpeAHUX YPOBHSX... CO3aBas yXe NoSIHOLEHHbIE 06 beAMHEHHbIE
KOMMNEKCbI U3 PasnnyHbIX MOTOKOB.

C 06paboTKOi MacC1BOB C y4ETOM BO3MOXHOCTel VIV 1 HoBOro xenesa npobnem Her.

MoaToMy MMXO NOMUMO Knbep-6rbep-6e30MacHOCT KOHEYHO JO0MXHbI ObiTb MaKCUMasbHO YCNOXHEHEI BO3MOXHOCTH
DeCTPYKTUBHOIO UCMNOJNIb30BaHUSA MHC(POPMALMOHHOM acUMMeTpUM, Toraa cobecTeeHHO U Lindppa He Tak cTpalHa 6yner, a
KOHCTPYKTUBHas Nonb3a, 4a U NpocTo yaoOCTBO OT Hee 04EBMAHO ECTb.

3710 oueHb 60nblUas TEMa U COBCEM He AN TEXHaPEﬁ, a BOKpPyYr rymaHUTapHbIX MOMEHTOB BCAKUX (KaK oHM
CHHOXUBAKOTCA U I'Ip‘-l), MOTUBaLLMOHHOM cpenbl U T.40.

Takxe CTOUT OTMETUTb BO3HUKLLUIA NepeKkoc B "BHeapeHUN" - cenyac LU poBUKN BLENUIUCD B MO3IM YeNoBeuKam
NbITalOTCA TyAa 3aie3Tb UK NASALWYT BOKPYr paboTalolLero CoTHM NeT Kak Yacbl huHcekTopa (
https:/aftershock.news/?g=node/1366189 ) , Toraa Kak He 00 KOHL,A peLleHbl elle Npobnembl B 06bIYHON TeXHOChepe.

P.S.

OnuCaHHyo BblE CUCTEMY MOHUTOPWHIA TEXHUYECKOTO COCTOSIHIS MOTYT 1 FOChI Pa3BEPHYTH (BbICTPO 1 AEWEBO), YTOOLI HANPUMEP
3apaHee npenynpexaaTb aBToBNafenbLUEB 0 HeobxoaumocTy nposeneHns TO... To, YTO HA CaMOM Aene 3T0 BCe MO
ce6ecTOMMOCTM HE LOPOro CTOUT, U3BECTHO AABHO, HO TYT YXXE NMCMXO3KOHOMUKA BOKPYT BHELPEHUS! HAYVMHAETCS.
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