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HemMHOro o Hac

e Quantbox LLC — 2015

* Chepa aAeAaTenbHOCTU:

* Pa3paboTKa ToproBon MHPpPaACTPYKTYpbl (MogKkatoveHne K buprkam,
NPOTOKO/bI TPAaHCAALNM BUpKeBoMn MHPOPMALMK, MPOTOKO/1bl UCMOJIHEHUA
HBUpKeBbIX 3aABOK)

e Anroputmbl ana 6pokepos (TWAP, VWAP, POV, Iceberg, etc)
» Other stuff: market makers (options, equities), hedgers, rollovers, spreader
* HFT anroputmbl
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TexHonormu

* Linux (kernel >=3.9). OcHoBHOM ancTpubyTMe Ubuntu 14.04
A3bikn paspaboTku: C (gcc), Python

IOHUT-TecTpoBaHue: Google Test/Mock

NHCTpYyMeHTapUin HenpepbiBHOM UHTerpauuun: Jenkins
Cucrtema cbopku: cmake

Cncrtema KOHTpona sepcunt: git

Jenkins ACMake 0 git
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TpeboBaHMA K cucTeme

° I'Ipo6nema: MHOIo He3aBNCMMbIX CeEPBUCOB, MHOIO O6IJ.I,MX noacucTtem, MHOTO
PAd3HbIX NMOTOKOB A4dHHDbIX

* KopnopaTuBHbie TpeboBaHuUA:
* OTKa30yCTOMYUBOCTb
e Cnabbie B3aMMOCBA3N MEXKAY CEPBUCAMM
* BbiCOKas cTeneHb Nepencnosib3oBaHma GyHKLMOHANA
* Pabora B pexume 24x7
* MacwTtabupyemocTb
* [MpocToTa Nnoaaep KKK
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TpeboBaHMA K MUKPOCEPBUCY

* OAuH cepBUC — 0AMH Npouecc. JInYHOoe aapecHOe NPOCTPaHCTBO
 OAQHOMOTOYHOE peLLeHME
* HeTt 6h0KUpYyOLWLMX ONepaunm

* Kaxkabli npouecc MmeeT CBOHO BXOASALLYO ovepeab coobuweHni
* [lpocTomn ynpaBaAtowWmnmn nHTepdpenc

* He3aBucmmasa n npoctasa KOHGUrypaums
e Ka)kabi cepBMC BbINOJIHAET CBOKO MUKPO-BU3HEC PYHKLMIO




YNpaB/eHe MUKPOCePBMCaMM
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* [pobnema: mHOro npoueccos (OT ABYX-TPEX A0 HECKO/IbKUX AECATKOB)
* Supervisor — parent npouecc ana Bcex npoueccoB CUCTEMDI
e DyHKUKMM supervisor’a:

* [MoporkaaeT Bce oCTa/ibHble NPOLECChl MO PacnUCcaHuo

e PacnucaHue — CBOM BHYTPEHHMI crontab

XML
<proci/>
<proc2/>
<proc3/>
<proc4/>

SIGCHLD

* BbinonHaet ¢pyHKUMio watchdog’a
* AKTUBUPYET/AeaKTUBUPYET NPOLLECCHI MO PacnMcaHuIo
* Supervisor: oagHa TOYKa BXxoAa — 0A4HA TOYKa BbIXOAA

e Kaxkabin npouecc: CTaHAAPTHbIM HAbOop yNpaBASAOLLLMX
coobuleHnn (activate, deactivate, reconfigure, etc)
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IPC: POSIX Message Queue
Kaxkgomy MnMKpocepsucy cBos ovepeab COObLLEHNI

P2P: HeT eanHOMN WKHbI MK BpoKepa coobleHnm
* Het 6poKepa — HET eANHOM TOYKM OTKa3a
e OtcyTctBue overhead’a npu nepegaum coobueHni
So: noarpy*aemaa 6ubanoTeKa poyTuHra:
* CobupaeTtcs HeNnocpeaCcTBEHHO Nepea, 3anyckom CUCTEMbI

* Koa 6MbanoTekn oTKpbIT ANA noTpebutens

* BO3MOHOCTb MEHATb HACTPOMKM POYTUHIA HE Nepe3arpy»Kas
MWKPOCEPBUCHI

* OpHa bubnmoTeka AnsA BCeX CEPBMUCOB
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[Tomep NPoOCTOn cUCTEMDbI

* POSIX mqueue performance

* Ping-ping test
* Intel Core i7-5820k
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[ToOoTOKON 0B6MEHA

PasnnyHblie TUNbl NepeaaBaemMblX U
nosiyyaembix coobuieHnn (06beKTOB)

* Ynpasnsawowme coobLieHns - opAep
* BusHec ob6veKTbl (Opaep, caenka u T.4a.) | ID )
[ type ﬁ 3aronoBokK
* O6beKTbl A4 XpaHeHna nHdopmauum |
(omMcaHne MHCTPYMEHTa, CTaTUCTUYECKMe sender |
naHHble, AaHHble FIX ceccum n T.4.) | pmap ) ’6d S
— anT
* Bce 5TV coobLLEeHNA MOTyT nepeaasaTbcA side = buy
o price = 123.45
* BuHapHbIN NpPOTOKOA: coobLweHusn atv = 1000 HaHHbIe
(06BbeKTbI) 3TO C CTPYKTYPbI S —
C NONAMMN GUKCMPOBAHHOM ANNHHDI tif = day
e = limit

C, Python APl pna paboTbl c 06bekTamu
(getters/setters, send, check, clone, ...)
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RawmpoBaHMe AaHHbIX 1

e [I[pobnema: Kakme-To 0H6BEKTbI HAJO rAe-TO COXPaHATL (opaepa, CAenKn)
SQL, NoSQL B/1? — oyeHb meaNeHHo

* O6BbeKTbl MOTYT XPaHUTLCA Kak B shared memory Tak u B memory mapped
danax

Co3anaHue obbeKkTa — 3TO BblaesneHne 06a1acTu B obLLEN NamATHU
YHuKanbHbiM ID 06beKTa (reference) — ato cmewleHne B obwen namaTtm
[Mepenayva obbeKTa — 3TO Nepeaayda Bcero nmwb reference Ha 06beKT (zero-

copy)
Bce MMKpocepBUCbl UMEIOT NPAMOM AO0CTYN K K3y 06beKToB
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KawmnpoBaHMe AaHHbIX 2

* Pe3ome

Kaw — key-value, roe key ato cmewleHmne

XpaHunnuwe ato nnbo shared memory, anbo
memory mapped danbl

Co3paaHue o0bbeKTa B Kalle < 1 MUKPOCEeKYHAbI

Kypcop — ecTb BO3MOXHOCTb nepebpaTb Bce
0b6beKTbl B Kawe

Mogndunkauusa obbekTa —moandpumKauma NnamaTu

MWHUMYM BIOKMPOBOK — TO/IbKO NPU CO34aHUM
obbekTa

He Bce 06BbEKTbI HY»KHO XPaHUTb B KaLle —
ynpasastowme coobLLEHNA KONUPYOTCA NpM Nepeaaye

o4yeHbL MHOIO opoepoB

]l

(1] orderi

order2

2
3 order3
4

orderd

LN | orderN

264 banTa

Kypcop
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[eHepauna 0bbEKTOB

* [Ipobnema
* 06BEKTOB MHOTO (AecATKK)
* ObbeKkTbl meHATCcAa — meHAeTca API, meHAeTca Ke

* O6beKTbl UMEIT Pa3Hble XapaKTEPUCTUKMN:
COXpaHAEeMble K K3Le, He COXPaHAEMbIE,
coxpaHAaemble B dannax, n 1.4. '

* Bce 06beKTbl U UX TUMbI ONUCAHDI
B XML cxeme

* Python + Jinja2 reHepaTop — co3agaet
BCe Heobxoanmbie ¢pannbl (AP, Kaww)

object1 />
object2 />
object3 />

<
<
<
<object4 />

struct Trade {}:
struct Cancel {};

struct Reconfig{}
struct Start{}:
struct Stop{}:

TaGnuua ana
opaepoe

class Order

class Trade
class Reconfig

class Start

Order* create_order():
void order_send(Order, ...);
order_set_qty(Order, ...);
Order* order_clone(Order, ...);
int order_check(Order*);

C APl

Kaw ob6bekToB

Python API



s

Quontbox

MapKeT aaTta

* [Ipobnema: POSIX Message Queue He noaxoauT
* Konbueson He baokupytowmmca RW bydep namaTtu

* [ToTpebutenn MMeroT BO3MOXKHOCTb KaK
4YnuTaTb NocnegHue AaHHble N0 HE0BXoAMMOCTH,
TaK M NoAy4aTb HOTUDUKALMM, YTO NPULLAIK
HOBble AaHHblE

* OgHOBPEMEHHbIN M PAaBHO3HAYHbIN AOCTYN
AN5 BCcex notpebutenen

reader
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bonbwne cnctemsl

* [1ecATKM MUKPOCEPBUCOB |
* Y KaXaoro cBoa busHec 3a4a4a
* EAMHOE NPOCTPaAHCTBO AAaHHbIX
e C6op BUpKeBbIX AaHHbIX i
* CepBUC ANA MOHUTOPUHIA CUCTEMBI H

* CepBMC NHTErpaumm c Zabbix & Nagios WD . . . .
* BO3MOMHOCTb BUHAMHIA MUKPOCEPBUCA o | .

K usonmposaHHomy CPU Coe D GCIAN
24x7

K3wW obbekroB

L npumMmep peanbuoﬁ CUCTeMbl
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byayuiee

e Passutue Python API

* Passutne Web-Ul: web-service’bl Ha ocHoBe xroad
e Peannsauma TWIME (ckopo)

* BbaKTeCTUHr

* PacnpepneneHHaa cuctema — RDMA

* Pa3sutue 6usHec pyHKUMOHANA

* NHTerpaumsa c Excel



