NMporpamma Harpy3o4dHoro tectuposaHuna 09.09.2023

O6uwee onucaHue

B Harpyso4yHom TectupoBaHum 2023 roga byayT cOBMeCTHO paboTaTb U MPOBOANUTL HAFPy3Ky CUCTEM YUYaCTHMKOB ABe
Toprosble naowankm — MocKoBckas bupxka m CMNB Bupa. Mpu npoBeaeHUM HarpysouyHoro TectTupoBaHua 6yayT
paboTaTb TKC ocHOBHOro cekTopa $POHAOBOrO, Ba/IOTHOIO M CPOYHOFO PbIHKOB CO CleAyOLMMU LeNeBbIMU YACAAMMU
33ABOK M COE/0K 3a Ceccuio:

MockoBcKasa bupa:

a) DoHpoBbIN pbIHOK — 100 MAH 3asBOK 1 6oniee 12 MAH CAENOK;
b) BantoTHbIM pbiHOK — 100 M/IH 3aABOK 1 bonee 3 MNH CAENOK;
c) CpouHblit pbiHOK — 100 M/IH 3a1BOK 1 6onee 12 MAH CAENOK.

CMNB buprka:
a) OcHoBHOWM pbIHOK — 100 MAH 3as8BOK U 601ee 5 M/IH CAENOK.
Lenbto TecTMpoBaHUA ABAAETCA NpefocTaB/ieHMe YYacTHMKaM BO3MOMKHOCTU MPOBEPUTb CBOK MHOPACTPYKTYPY M

nporpammHoe obecneveHune AnAa NoaKNw4YeHnA K YyKa3aHHbIM CeEKTOpPam pPbiHKa ABYX 6V|p)KeBbIX naowaaoK Ha
NOBbIWEHHbLIX 4aCTOTaxX N KOMNMYEeCTBaAX 3aABOK PblHKa.

O6wasn NpoAoMKUTENBHOCTD TECTUPOBaAHMUA — 3 Yaca.
Hayano nporpammbl Harpy3o4Horo tectmpoBaHma — 11:30 MSK.

LleneBble Yncna 3aABOK ANA KAXKAOr0 PbiHKA NPEBbLIWAOT MAaKCUMANbHbIE 3aperncTpMpoBaHHble B TOPrax gHeBHble
3HayeHua B 1,5-2 pasa.

Mpeanonaraertca co3gaHue Harpysku, B 3—4 pasa Npesblllaollei MUKOBble YacTOTbl 3a8BOK PEanbHOro PbiHKa B
CEKYHAHbIX MHTEpBanax, Ho He AOCTUraloLLelt Nnpeaenos Bo3MoxHocTten TKC.

M3mepeHne npegesnbHol npoussogutensHoctn TKC u ee noacuctem NpovsBOSMTCS Ha GUHa/bHOM 3Tane TecTa,
YTOObI MOIYYEHHbIE PE3Y/IbTAThI MO USMEPEHUAM 334EPKEK HE UCKAXKAIUCL 0bpasoBaHMeM oyepeseit Ha 06paboTKy
3asBOK.

Ana nonydyeHua peannucTUUHbIX AaHHbIX TECTUPOBAHMA YUYacTHMKaM pekomeHayeTca noakntoumtb K TKC ASTS Bce
BMTC, ncnonbsyemole BO BpemA TOPros.

Ona TKC Spectra pekomeHayeTtca nogxatodeHune Bcex BIMTC, paboTtatowmx no Bcem connectivity npoTokonam
(Plaza2/CGate, FIX/FAST, TWIME).

Ons TKC CMNB Buprka pekomeHayeTca nogkntodeHune scex BMTC, paboTatowmx no Bcem connectivity npoTokonam
(binary npoTtokon, FIX/FAST).

OcobeHHOCTH NpoBeAEeHUA TeCTUPOBAHUA

[na cuctem ¢oHAOBOrO M BastOTHOIO PbIHKOB AaHHbIE MO LieHaM, N0/b30BaTeNAM, NAPOAAM U NOJHOMOUYNAM ByayT
COOTBETCTBOBAaTb OKOHYAHWIO TOProB B MPOMbILIIeHHOM cucteme 21.08.2023.

Ons noakntoveHma K cucteme SPECTRA 6yayT Mcrnonb3oBaHbl TeKywme H6oeBble agpeca TOProBon cuctembl. Onn
NoNy4yeHMA PeasnCTUYHbIX AaHHbIX HeobxogMmo WCNo/b30BaTb OUMpMKeBble cepBepbl AOCTyNa Ha OCHOBHOM

LIOA (DSP).



CepBuchbl

Bo Bpemsa TecTupoBaHuA byayT paboTaTtb cneayrolime cepsumchbl U NOACUCTEMDI:
MockoBcKaa bupa:

a) WHpekc cepsepsl;

b) Web caltT 1 cBA3aHHblE C HUM MHPOPMALMOHHbIE CEPBUCHI;
¢) Marketdata cepsucol FAST;

d) TpaH3aKumoHHble cepBuchl FIX;

e) TpaH3aKuMOHHble cepaucbl TWIME;

f) Marketdata cepsucbl SIMBA.

CMNB buprka:

a) CepBepbl C NOAAEPKKOM NOAKNOYEHNIN MO BUHAPHOMY NPOTOKONY;
b) Marketdata cepsucbl FAST;
c) TpaH3aKumnoHHble cepsucol FIX.

TpeboBaHua MocKoBCKoO Bupxu K KaHanam cBa3u

Ona  [OCTUXEHMA MaKCMMaibHOW  MNAHOBOW CKOPOCTM MOTOKAa TpaH3aKUM  WAM  AaHHbIX  CepBMCOB
FAST udp multicast marketdata Ka)kgblii M3 KaHaNoB MepeAayn [AaHHbIX AOJKeH obecneymBaTb CAeayloLLyto
NPONYCKHY CNOCOBHOCTL:

o  ®doHAOBbLIN PbIHOK — pekomeHayeTca 1 MBUT/c NnponycKHOM cnocobHOCTU 1A KaK4Oro UMKAa
MHPOPMALMOHHBIX 3anpocoB BMNTC 1 ana Kaxgoro 6MpXKeBoro TepMmnHana Ha CTOpoHe Y4YacTHUKa;

e BantoTHbIN PbIHOK — pekomeHayeTtca 1 M6UT/c NponycKHOWM CNOCOBHOCTU ANA KaXA0ro LMKAa
MHPOPMALMOHHBIX 3anpocoB BNTC 1 ana Kaxgoro 6MpXKeBoro TepMmnHana Ha CTOpoHe YYacTHUKa;

e  CpouHbIf pbIHOK — 10 M6éut/c;

e FAST udp multicast poHaoBbIN pbiHOK (feed A) — 60 M6uT/c;

e FAST udp multicast santoTHbIi pbiHOK (feed A) — 60 MéuTt/c;

e FAST udp multicast cpouHbiit pbiHOK 6e3 nonHoro orders_log (feed A) — 5 M6uT/c;

e FAST udp multicast cpouHbIit pbIHOK ¢ noaHbim orders_log (feed A) — 100 M6uT/c.

Mpy oAHOBPEMEHHOM WMCMOAb30BAHUN HECKOIbKMX CEPBMCOB TPeboBaHMA K MPOMYCKHOM CNOCOBHOCTU ABAsOTCA
CYMMOWM 3HaYeHU ANA Kaxaoro cepeuca.

Knnentam TKC ASTS mn SPECTRA, MCrnonb3ylOWMM KaHaibl C NPOMNYCKHOM CNOCOOHOCTbIO MeHblUe, YeM CymMma
TpeboBaHMI K KaXKAOMY W3 WCNO/b3YEMbIX CEPBWUCOB, CAeAyeT OXWAATb YBE/IMYEHUA 3a[EpP’KeK OTBETOB Ha
TPaH3aKuMKn M MHGOPMaLMOHHbIE 3aMPOChl UAK noTepu cooblueHmnii FAST npu 100% 3arpy3ke MMEIOLLMXCA KaHaNoB
MHPOPMALMOHHBIM TPapUKOM.

Tpeb6oBaHua CINb bupxu K KaHanam cBaA3n

o [lonyyeHne MUHUMaANbHO HeobXxoaMMoro ana paboTbl Habopa NOTOKOB MapKeT-aaTbl — 20 MbuT/c:

- CTaTYCbl UHCTPYMEHTOB;
- COENKMY;
- arperMpoBaHHble CTaKaHbl.

e [lonydyeHue TMNOBOro Habopa NOTOKOB MapKeT-aAatbl — 50 M6éut/c:

- CTATYCbl UHCTPYMEHTOB;
- UHOMKATUBHAsA KOTUPOBKa;

- COENKY;

- arperMpoBaHHble CTaKaHbI;

- TOProBas aKTMBHOCTb + NosiyyeHue drop-copy.



MoTok TpaH3akumii B TKC

Y4yacTHUKM MOTYT BbICTaB/IATb 3aABKKM NO CBOUM CUEHapUAM. Y106bI He CO034aBaTb UCKYCCTBEHHO NPUYUNH ONA
yXygweHnAa XapaKTepUCTuK KomMmniaekca H806X0,£|,MMO npunaepxumeatbca cieayoumnx OI'pBHVI‘-IEHVIVI no napameTpam

NOTOKa TPaH3aKLUNi:
e B noToke He06X0AMMO CHUMATb He MeHee 99% 3anaBOK, YTObbl C1e40BaTh CTAaTUCTUKE PbIHKA;
e He pekomeHayeTca AenaTb MHOIO CAENOK, MHAYye TeCT NPUAETCA OCTaHOBUTb NPU AOCTUNKEHUN Npeae/ibHOro
yncna CAeNoK, a He 3asBOK,;
e [lpocbba K yyacTHMKaM aHaIU3MPOBaTb PbIHOYHbIE NAaPaMETPbl UHCTPYMEHTOB NpU NPoBeAeHUM
TECTMPOBAHMA, 419 MUHUMMU3ALMM A0/U 3aABOK, OTKNOHEHHbIX MO HENOMaAaHWMIo B AManasoH LeHbl.

Mpy 06HapPYKEHNN aKTUBHOCTU, MELLAIOLLEN NPOBEAEHMUIO TECTOB, CY*K6bl MocKoBCKas Bupika v CME Bupska BNpase
3a6/710KMpPOBaTb UAEHTUOUKATOPDLI NOIb30BaTEIeN 40 OKOHYaHWNA TECTUPOBAHMS.



PacnucaHue Harpy3o4yHoro TecCTMpoBaHusA

OpueHTnpoBo4vHoe Bpema ctapTa — 11:30 MSK, spema okoHYaHuA TecTupoBaHma — 15:25 MSK.

[na scex cba3 npueeaeHbl cpeaHne 4actoTbl TpaH3aKLl,MVI. Yncna 3aABOK M CAENOK NO UTOram TecTa 6y,CWT OI'IY6I'IVIKOBaHbI B OoT4EeTe.

AT EEEL T O BP, ®P, Al CP, BP, ®P, CMB Bupsa, CP,
CobbiTne HOCTb, Hayana bupiKa,
— C06bITVIF|, L. Tp/CEK Tp/CEK Tp/CEK Tp/CEK 3dABOK 3aABOK 3dABOK 3aABOK
Crapt TKC 60 0 0 0 0 0 0 0 0 0
AYKUMOH OTKPbITUA 10 60 200 200 200 200 80 000 80 000 80 000 0
3ran 1 20 70 5000 5000 5000 5000 4080 000 4080 000 4080 000 4000 000
3ran 2 10 90 10 000 10 000 10 000 10 000 8080 000 8080 000 8080 000 8 000 000
37an 3 10 100 15000 15000 15000 15000 | 14080000 | 14080000 | 14080000 | 14 000 000
Jran4 10 110 15000 15000 15000 15000 | 20080000 | 20080000 | 20080000 | 20 000 000
MpomKkAMpuHr CP 15 120 15000 15000 15000 29080000 | 29080000 | 29080000 | 20000000
31an5 40 135 15000 15000 15000 20000 | 53080000 | 53080000 | 53080000 | 52000000
r:::"l’;a:*"°3"“"e““"'x 45 175 20000 20000 20000 TBM | 89080000 | 89080000 | 89080000 | 106000 000
BeuepHHi KAMPUHT 15 220 20000 20000 20000 101080000 | 101080000 | 101080000 | 106 000 000
Cron 0 235 0 0 0 0 | 101080000 | 101080000 | 101080000 | 106 000 000

* KopoTkue nHtepsansl 40, 50, 60, ... Tbic. Tp/ceK, 1 MUHYTa MakCcUMym aapa.

Bpema Havana
cobbiTuA

11:30
12:30
12:40
13:00
13:10
13:20
13:30
13:45

14:25

15:10
15:25



Trading and clearing systems load testing plan 09.09.2023

Infrastructure

During the joint load testing on production infrastructure of MOEX and SPB EXCHANGE Trading Systems will be
tested, with the following maximum number of orders per market are to be reached:

MOEX:

a) Securities market (ASTS system) — 100 million orders and more than 12 million deals;
b) FX market (ASTS system) — 100 million orders and more than 3 million deals;
c) Derivatives market (Spectra system) — 100 million orders and more than 12 million deals.

SPB EXCHANGE:
a) Main sector of stocks market — 100 million orders and more than 5 million deals.
The aim of this testing is to provide participants with an opportunity to check their infrastructure and software at
peak transaction frequency and with increased number of orders.
Total load testing run time is 3 hours.
Load testing start is scheduled for 11:30 MSK.
Target numbers of orders for every market 1.5-2 times exceed the maximum numbers achieved in real trading.

It is planned that transaction frequency during the tests will exceed the real market frequencies by 3—4 times on one
second intervals, but at the same time the frequency will be below the maximum system performance capacity.

The maximum performance capacity of trading and clearing engines and all the subsystems will be measured during
the short interval at the end of the tests to avoid the distortion of measurements caused by transaction queues.

In order to create realistic environment, it is recommended to all participants to connect all the external systems
that are used during the normal trading to the ASTS system and all the external system for all connectivity protocols
(Plaza2/CGate, FIX/FAST, TWIME) to the Spectra system.

It is recommended to connect all the external system for all connectivity protocols (binary protocol, FIX/FAST) to the
SPB EXCHANGE trading system.

Details of testing procedure

Data per prices, users, passwords, and permissions in MOEX ASTS systems will correspond to the end of trading day
on 21.08.2023.

To receive realistic measurements, it is recommended to connect to the MOEX Spectra system at the main data
center (DSP) connectivity points.

Services

The following MOEX services and subsystems will be up and running during the tests:
MOEX:

a) Index servers;

b) Web services;

c) Marketdata services FAST;

d) Transactional services FIX;

e) Transactional services TWIME;
f) Marketdata services SIMBA.



SPB EXCHANGE:

a) Binary protocol servers;
b) Marketdata services FAST;
c) Transactional services FIX.

MOEX Requirements to the infrastructure of participants

In order to reach the maximum planned intensity of transactions and FAST udp multicast marketdata feed the
following bandwidth requirements should be met per every channel:

e Securities market — 1 Mbit/s bandwidth per each ASTS Bridge APl information request cycle and each trading
terminal;

e FX market — 1 Mbit/s bandwidth per each ASTS Bridge APl information request cycle and each trading
terminal;

e Derivatives market —10 Mbit/s;

e FAST udp multicast for Securities market (feed A) — 60 Mbit/s;

e  FAST udp multicast for FX market (feed A) — 60 Mbit/s;

e  FAST udp multicast for Derivatives market aggregated book (feed A) — 5 Mbit/s;

e FAST udp multicast for Derivatives market full orders_log (feed A) — 100 Mbit/s.

Note: only those clients who use leased lines with bandwidth higher then sum of requirement for every copy of
services, given above, should expect their gateways to run normally at the expected peak frequencies.

Clients with smaller bandwidth will witness the slippage of gateways or FAST packets lost once 100% of the channel
bandwidth becomes occupied by the replication traffic.

SPB EXCHANGE Requirements to the infrastructure of participants

e To receive minimum required set of market data — 20 Mbit bandwidth:

- Statuses of securities;
- Trades;
- Aggregated order books.

e Toreceive a broad range of market data — 50 Mbit bandwidth:

- Statuses of securities;

- Trades;

- Aggregated order books;

- Indicative quotes;

- Trading activity + drop-copy.

Load Testing Scenario

Participants may run their own scenarios, but it is strongly recommended to adhere to the following principles in
avoidance to create artificial deterioration of Trading System capacity:

e Withdraw at least 99% unfilled orders to follow current market activity profile;

e Try not to conclude too many trades. Otherwise, tests may stop when the maximum trade number is
reached while the maximum order number is not;

e We strongly recommend to participants to analyze market parameters for instruments during load testing
for minimizing quantity of transactions that would be rejected due to non-market price range.

MOEX or SPB EXCHANGE teams may suspend user accounts in case if malicious activity that interferes with load
testing is detected.



Load Testing Schedule

Tentative start time — 11:30 MSK, end of test — 15:25 MSK.

Numbers for peak frequencies are approximate. Final numbers for orders and trades will be published in a report according to the results of this testing.

Securities SPB Derivatives . .
Duration, Event i Mark.et, Market, Exchange, Market, FX Market, SEEUTIES P DIETEIES
Event . . transaction . > . Market, Exchange, Market,
minutes start time transaction | transaction transaction orders
/sec orders orders orders
/sec /sec /sec
Start 60 0 0 0 0 0 0 0 0 0
Opening auction 10 60 200 200 200 200 80 000 80 000 80 000 0
Stage 1 20 70 5000 5000 5000 5000 4 080 000 4 080 000 4 080 000 4 000 000
Stage 2 10 90 10 000 10 000 10 000 10 000 8 080 000 8 080 000 8 080 000 8 000 000
Stage 3 10 100 15 000 15 000 15 000 15 000 14 080 000 14 080 000 14 080 000 14 000 000
Stage 4 10 110 15 000 15 000 15 000 15 000 20 080 000 20 080 000 20 080 000 20 000 000
Intermediate Clearing on 15 120 15 000 15 000 15 000 29080000 | 29080000 | 29080000 | 20000000
Derivatives Market
Stage 5 40 135 15 000 15 000 15 000 20 000 53 080 000 53 080 000 53 080 000 52 000 000
High load interval* 45 175 20000 20000 20000 TBM 89 080 000 89 080 000 89 080 000 | 106 000 000
Evening clearing session 15 220 20000 20000 20000 101080000 | 101080000 | 101080000 | 106 000 000
Stop test load 0 235 0 0 0 0| 101080000 | 101080000 | 101080000 | 106 000000

* Short burst of 40, 50, 60 ... thousands transaction/sec, 1 minute of core maximum.

Event start time

11:30
12:30
12:40
13:00
13:10
13:20

13:30

13:45
14:25
15:10
15:25
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