MATR:KS

HFT

COK DUSUK GECIKMELI ALGORITMIK ISLEM SISTEMLERI



Kapsam

Cok dusuk gecikmeli olarak borsa verisi isleme ve emir

iletme

GCercek borsa verileri ile simulasyon ve algoritma testi

<€



Kullanim Yerleri

YUksek Frekansh Algoritmik islem
Algoritma Backtesti

Piyasa Yapicilik

Kurumsal Algoritmalar

Arbitraj Trading

Pair Trading



FONKSIYONLAR

Cok dusuk gecikme ile;
Piyasa verisi isleme
LOB-II, LOB-III

Algoritma API

Emir iletimi

Emir durumu takibi



MATRIKS HFT

Desteklenen Teknolojiler

ITCH NIC

BIST ve VIOP icin cok dusuk gecikmeli 4 Kernel by-pass NIC (network karti) ile
dogrudan piyasa erisimi. entegre.

GLIMPSE FGPA

GLIMPSE destegi ve yonetimi FPGA katmaninda gelistirme
MULTI-CORE OUCH YONETIM PANELI

Multi-core OUCH inbound /outbound WEB tabanli yonetim paneli sayesinde

mesaj yonetimi uzaktan kontrol imkani



PiYASA BAGLANTISI

FPGA NIC: TCP/IP blogu
ITCH parsing

PiYASA VERISI

Limit Order Book
Trade Book
Ozel tasarim sinyaller

MATRIKS HFT

Moduler Yapi

STRATEJI

Sinyal bazli call-back
C/ C++ile kodlama

EMIR YONETIMI

OUCH parser — deparser
Emir durum takibi ile stratejiyi besleme



MATRIKS HFT

GCecikme Performansi

ITCH verisi isleme + LOB olusturma + strateji ¢alistirma +
OUCH emir iletimi kablodan kabloya (wire-to-wire)

<25 us toplam gecikme.

Jitter: gecikmenin tutarsizligi, medyan degerden sapma
%99.9 gecikme dagilimi (percentile) < 3.5 us.



MATRIKS HFT

FGPA Destedi

Su anda;

Kernel by-pass ve 10GC network socket fonksiyonlari.

Test asamasinda;
MOLDUDPGB4 paketleri ve ITCH mesajlari parsing,

ITCH mesajlarini filtreleme,

Limit order book olusturma,

Planlanan;
OUCH deparser

Algoritmalarin FPGA blogunda calistirilmasi



MATRIKS HFT GEN 1
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MATRIKS HFT GEN 2
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MATRIKS HFT GEN 3
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MATRIKS HFT

YAZILIM / DONANIM OPTIMIZASYONU

Sunucu bilesenleri optimizasyonu

Isletim sistemi dUzeyinde optimizasyon

Veri yapisi ve algoritma optimizasyonu
Network optimizasyonu: BIST kolokasyon ag
baglantilari Layer 2 ve 3 duzeyinde test edildi.

FPGA - Host (CPU) is dagilimi optimizasyonu

<



MATRIKS HFT

IZLEME / OLCME / MUDAHELE

Switch duzeyinde gercekci gecikme dlcumu
Performans eksiltmeyen loglama

Kullanicl izleme ve mudahale arayuzu




MATRIKS HFT

GiRi$ EKRANI

Kullanici Adi

MONITORING PLATFORM

Sifre

¥ | Son kurum segimi ve kullanici adimi hatirla




MATRIKS HFT

CANLI STRATEJI EKRANLARI

Kayith Stratejiler ~
Search
MONITORING PLATFORM
Strateji Adi Agiklama Aksiyonlar
Sistemi Kapat c
MMStrategy Market Maker Stratejisi [» IV 4
WebStrategy WebSocket Test Stratejisi [« W 3
Equity Strategy Trade based on your equity o f
© Acil Durdur
020 13:29:24 Order List hd Strategy Variables b

Strategy Mesajlan MTX HFT Log



MATRIKS HFT

Cross Mov Stratejisi Parametre Girdileri

Strateji Parametreleri

Strategy Adi Equity Strategy
strategy_qty bid_switch
100 00

ask_switch bid_point

Agiklama Trade based on your equity 0 30000

Semboller F_XU0301219, F_XUD300220 ask_point retreat_lot

500

Miigteri No

PTRM Parametreleri

throttle_limit pending_gty_limit

500 1500

traded_qgty_limit

50000

Degigiklikleri Kaydet




MATRIKS HFT

Cross Mov Stratejisi Parametre Girdileri

Strateji Parametreleri

Strategy Adi WebStrategy

strategy_qty strategy_qty_limit
D 250 480000
Agiklama WebSocket Test St

Semboller ASELS.E

Miigteri No

PTRM Parametreleri
throttle_limit pending_qty_limit

50 750

traded_gty_limit

480000




MATRIKS HFT

CANLI STRATEJI EKRANLARI

Order List

B Excele Aktar

Strateji Adi
| Latren segin
WebStrategy

WebStrategy

WebStrategy
WebStrategy
WebStrateqy

WebStrategy

WebStrategy
WebStrateqy

WebStrateqy

WebStrategy

Sembol

Litfen Segin

ASELSE

ASELSE

ASELSE
ASELSE
ASELSE

ASELSE

ASELSE
ASELS.E

ASELSE

ASELSE

Islem
| Latren segin
Order Accepted

Order Executed

Enter Order
Order Accepted
Order Executed

Enter Order

Order Accepted
Order Executad

Enter Order

Order Accepted

Tarih

28.02.2020
12:21:320.472

28.02.2020
12:21:320.472

28.02.2020 12:21:320.47

28.02.202012:21:300.03

28.02.2020 12:21:300.03

28.02.2020 12:21:300.02

28.02.2020
12:20:590.117

28,02 2020
12:20:590.117

2802 2020
12:20:590.116

28.02.2020 12:20:560.07

Token

880665

880665

8B0665

880664

880664

880664

880663

880663

880663

880662

Alg/Satig Emir No

Sell 1

Sell

Buy 1

Buy

Buy

Buy

Sell 1

Previous -

Search:

Miktar

250

250

250

250

250

250

250

2 3

Fiyat

17560

17560

17550

17550

17560

17560

17570

o

TIF

Day

Day

Day

Day

Day

Day

Day

A~ Strategy Mesajlarn

Strateji Adi

Durum

WebStrategy

WebStrategy

WebStrategy

\WebStrategy

WebStrategy

WebStrategy

WebStrategy

\WebStrategy

WebStrategy

WebStrategy

Next

Tarih

28.02.202012:23:030.44

28.02.2020 1222450 532

28.02.2020 12:22:320.05

28.02.2020 12:22:090.469

28.02.2020 12:22:010.871

28.02.202012:21:320.471

28.02.202012:21:300 03

28.02.2020 12:20:590.117

28.02.2020 12:20:560.07

28.02.202012:20:280.51

Search |

Mesaj

BUY Order Fully Executed. prc:17550 New BUY
order will be entered.

SELL Order Fully Executed. prc:17560 New SELL
order will be entered.

BUY Order Fully Executed. prc:17560 New BUY
order will be entered.

SELL Order Fully Executed. prc:17570 New SELL
order will be entered.

BUY Order Fully Executed. prc:17550 New BUY
order will be entered.

SELL Order Fully Executed. prc:17560 New SELL
order will be entered.

BUY Order Fully Executed. prc:17550 New BUY
order will be entered.

BUY Order Fully Executed. pre:17560 New BUY
order will be entered.

SELL Order Fully Executed. prc:17570 New SELL
order will be entered.

BUY Order Fully Executed. prc:17580 New BUY
order will be entered.

Previous - 2 3 4 5 6 8 Next



MATRIKS HFT

CANLI STRATEJI EKRANLARI

Kayith Stratejiler v
Order List v Strategy Variables v
Strategy Mesajlarn ~ MTX HFT Log ”~
Search: Search:

Strateji Adi Tarih L Mesaj Tarih L Seviye Mesaj

Webstrategy 28.02.2020 12:26:440.167 ::;:ru\::ﬁ;:“;x::;“md WEA IR BV f; ?1253503 i WARNING GUIServer: LoginAcceptad - Username - Vel-Kupell

WebStrategy 28.02.2020 12:26:230.725 2::; (;F‘ﬁEDFEF::i!E::CUQEU Pre:17590 New SELL f‘;gz;géoﬁa'l WARNING GUIServer: LoginAccepted - Username : Veli-Kupeli

WebStrateay 28.02.202012:26:130.57 S:lru\r:ﬁ LZ”E"T:;::;“M PETOEy New BLY, 2; gz UZZS(;B INFO GUIServer: Degisiklikler strate]i (strategy.cig) dosyasina yazildi

WebStrategy 28.02.2020 12:25:460.889 S;LEL[ aﬁe;el::::;;fsjcmeu- PEdeaee N S L f;g§§g§0979 WARNING GUIServer: LoginAccepted - Username - Veli-Kupeti

WebStrategy 26.02.202012:25:410.192 S:ﬁif\:ﬂ;;zuel:q’;::;“m BiELEER R R f‘: 332;5250533 WARNING  GUIServer: LoginAccepted - Username - Veli-Kupeli

WebStrateay 28.02.2020 12:25:100.51 S:;:?ﬁ;:‘zxs:;mm RGO How Bt fi'gi:igsﬂsr 5 ERROR TepClient-disconnect: TCP cllent disconnected. host 1100 1 port21811

WebStrateay 28.02.2020 12:25100.51 :E:; if‘ﬂe;:::f;:jc”m' R ?23323225147 INFO End of snapshot Glimpse0ne seq num =00000000000000065883

WenStrateny 28.02.2020 12:24:380.206 ::;::)ﬁ;:‘zx:::;“m Lt L fz giigszs . INFO End of snapshot GlimpseFour seq num ~00000000000000225819

WebStrategy 28.02.2020 12:24:340.412 :fEﬂLELf Sfr\ﬂehrerz:‘i;f:scmgd DREATIRBNENSEL fg g;;géosaﬁ ERRCR TepClient::disconnect: TCP client disconnected. host:11.0.0.1 port:21814

WebStrategy 28.02.2020 12:24:070.468 S:;zmﬁ;?ﬂxs:;“m B 1550 New BUY figz;giﬂ ERROR TepClient:: ect TCP client @ host:11.0.0.1 port:21813

Previous . 2 3 4 5 8 Next Previous . 2 3 4 5



MATRIKS HFT

CANLI STRATEJI EKRANLARI

MTX HFT Log

Tarih

28.02.2020
12:11:570.315

28.02.2020
12:09:220.681

28.02.2020
12:06:020.383

28.02.2020
12:05.000.979

28.02:.2020
12:03:520.533

28.02 2020
12:03:330.579

28.02.2020
12.03:330.547

28.02.2020
12:03:330.536

28.02.2020
12:03:330.536

28.02.2020
12:03:320.644

Seviye

WARNING

WARNING

INFO

WARNING

WARNING

ERROR

INFO

INFO

ERROR

ERROR

Search:
Mesaj

GUIServer: LoginAccepted - Username : Veli-Kupeli

GUIServer: LoginAccepted - Username : Vel-Kupeli

GUIServer: Degisiklikler strateji (strategy.cfg) dosyasina yazildi

GUIServer LoginAccepted - Username * Veli-Kupeli

GUIServer: LoginAccepted - Username : Veli-Kupeli

TepClient; disconnect: TCP client disconnected. host:11.0.0.1 port:21811
End of snapshot GlimpseOne seq num ="00000000000000065883"

End of snapshot GlimpseFour seq num ='00000000000000225919
TepClient: disconnect: TCP client disconnected. host11.0.0.1 port:21814

TepClient:disconnect; TCP client disconnected. host11.0.0.1 port:21813

Previous 2 3 4

Strategy Variables ~
|LNebStrategy -
Buy Price Buy Oty Buy Crder Count
17550 250 31
Sell Price Sell Qty Sell Ord-Cnt.
17570 250 27
Total Buy Qty Total Sell Oty Grand Total
7750 6750 14500
Kayith Stratejiler
Strateji Adi Agiklama
MMStrategy. Market Maker Stratejisi
WebStrategy ‘WebSocket Test Stratejisi
Velistrategy el ve Islam tarafindan gelistirilen ilk strateji
© Acil Durdur

Aksiyonlar

Search:

o s
o7
Ccrs



MATR:KS

HFT

TEST / BACKTEST SUITE



MATRIKS HFT

TEST /BACTEST SUITE

Amag;
Kolokasyonda canliya almadan once test

Piyasa yayini ve emir gonderme testi,

Algoritma backtesti, ve
mi:

Sistem ve islevsellik testi yapabilecek bir destek siste




MATRIKS HFT

TEST /BACTEST SUITE

Tarihsel MOLDUDPG4 paketlerinde ITCH yayini
(BIST'in yayinladigi paketlerin aynisi)

Cercekci GLIMPSE sunucusu
OUCH sunucusu —matching engine simulasyonu.

GCercege yakin limit emir ve piyasa emri takibi




MATRIKS HFT

TEST /BACTEST SUITE

Pythonda tam derinlikli emir ve trade defterine badli
strateji yazabilme

HFT platformlarinda veya Python'da trading
algoritma backtesti

Planlanan

Trading performans raporlari, grafikleri




MATRIKS HFT

TEST /BACTEST SUITE

Paket yayim hizini (1x, 5X, .., Max) ayarlayabilme
Tam derinlikli (L2, L3) emir defterlerini saklama

Planlanan

Python 3.x APl ile post-trade trading performans ve
latency analizi: gorsellestime, raporlama




MATRIKS HFT

BACKTEST EKRANLARI

TEST PARAMETRELERI

Tarih Segimi

Sembolier

TEST SENARYOLARI

[+ Paket Kagirma

Saat Aralidi

15:50:00 w | - | 19:00000

Parametreleri Sifiria Testl Galigtir

TEST PARAMETRELER|

Tarih Segimi

| 2710872019 -

Semboller

|| GARAN =

Realtime ™

® i (16bps) ¥2 (320ps)

TEST SENARYOLARI

~ Paket Kagirma

Saat Arahdi

155000 v o= | 1%00:.00

Piyasa Parametreleri

| Pay Piyasas VIR Fiyasas
o | PP [A-d)

| PP k2]

i (128bps) 5 (2560p3)

Siklik Parametresi

Parametreleri Srfirla

Tiimn Pryasatan Dahil Bt

Testi Galighr



MATRIKS HFT

BACKTEST EKRANLARI

‘ORDER LIST ~
[ 7| BiEcate aktac
TEST PARAMETRELERI [Simulasyon Timestamp | 16:15:2316748526] o —
Hisse Order Type Order Status
Tarth Segimi Piyasa Parametreler|
ASELS » | DOHOL = | + lshon s + | Actie s .
v Hisse & Fiyat Timestamg Qrdar Token Order Type Quantity Grder Statug
ASELS 1647 6152316748526 173456 Short 400 Actve
Semboller ASELS 1647 6152316748526 123456 Short 300 Actrve
s ASELS 1647 6152316748526 173458 Short a0 Actve
DAIHOL 1647 1415:23,16748526 123486 Short 400 Activa
Rastime ™
BaHOL 1647 1615251674856 123456 Shoet 300 acive
& 1 {16bps) 2 {32} 3 {6idtps) | x4 {1286ps) x5{2568ps) ASELS 1647 16:15:23,16748526 123456 Short 200 fctive
BaHOL 1647 1615251674856 123456 Short 300 Acive
45ELS 1647 1615:23,16748526 123456 Short 200 dctve
TEST SEMARYOLARI v
Paromet Sitiia RDER SUMMARY &
23,008,201 172300 Asals ortalarma 1623 Fyatindan 200 alim gergeklegti
BACKTEST RAPOR SONUCU A 3082019 T7:23:00  Asals ortalama 17,02 Fyatindan 300 sati3 gerseklest
23082019 172300 Asals Toplam Gergukdagen Ermir: 500 Asels Topiam Bekieyen Emir: 200
Semboller fitt kil b | + | BExcele Aktar
23.08.2019 172300 16:23 fyatindan 200 al
A Lang Shert 73082019 172300 THYAD ortalama 17,07 Fyatidan 300 sats gergedlegt
23082019 172300 THYAD Ermic 500 THYAD Emi: 200
Tatal Nt Profit 1250 Gress 1400
Total Nurnber of Trades 200 Winaing Trades 12 Even Trades an
2wy Trata Met Prafit Fir) g, Winning Trade. 40 Largest Winning Trada 200 Langest Winnar as % of Grass Profit 520 LOGLAR Lad
Mut Profit a5 % of Largest Loss %200 B Excele Alar
Mk, Gonsacutive Witairg Tiades 20 73082019 172300 Fariksiyon ismi: OnOrderlipdate, Detay. Ermic Ganderil®!, Hesap: BIBSA6, Sell, Emir Tipi: PYS, Sernbal: YKBNK, Miktar: 190, Fiyat: 0, Emir ld: 000000
23082019 172300 Fanksiyon ismé OrOrdarlpdate, Detsy: Emir Dunim Dedipt, Hesap: SDBS98, Sell, Emis Tipi: FYS, Ermir Dunum: Reddodid
Rt o nitial Capital %228

23082019 1972300  Farksiyon ismi OnOrderlipdate, Detoy Ermic Gonderil@!. Hesap BIBS6, Buy, Emir Tipi PYS, Sernbol. YKBNK, Miktar 100, Figat @, Emir [d 000000

Max, rawdown Value 300 Max. Drawdown a5 % of inisial Capital %7 Mot Prof a5 % of Drawdawn %20 73082019 174300  Fanksiyon isme OnOrderlipdate, Detay. Emic Dunirma Dedigsl, Hesap; BOBSS6, Buy, Emi Tipi: PYS, Emi Disumu;: Reddodidi



