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OnuncaHune

Mpu ynpasneHnn 6onblumm konmdectsom WCS cepBepoB, Anst OTNaaKy BO3MOXHbIX NPOGEM C BELLAHNEM NMOTOKOB, BO3HUKAET HEOGXOAMMOCTb
LeHTpann3oBaHHOro cbopa AaHHbIX O MOTOKaX, KIIMEHTCKMX coeanHeHusix n cobbiTnin CDN. dakTnyeckn, Heo6xoamMmMo B OOHOWN TO4Ke cobpaTb
nMHopMaLmio, KOTopas NULLETCS B O Kaxaoro cepsepa. [Mpu aTom camo no cebe norMpoBaHne B NPOMbILLNEHHON 3KCMyaTaumy CBeAeHO K
MUHUMYMY, YTOObI HE JaBaTb Harpy3Ky Ha AMCKOBYIO NOACUCTEMY cepBepa.

[Ona c6opa AaHHbIX B peanbHOM BpeMeH B 60bLUX 06bemMax XOpPOLLO NoAXoAsT 6a3bl AaHHbIX BPEMEHHbIX psAoB. Ha ocHoBe opHoi 13 Taknx B ¢
OTKpPbITbIM UcxoaHbIM kogoMClickHouse, B cbopkeb.2.774p06aBneHa cuctema yganeHHoro céopa noros RELS (Remote Event Logging System).

ApxutekTypa

Kaxpgbih WCS cepBep oTnpasnseT aaHHble B ClickHouse HesaBncrmo, ncnonbsys JDBC-gpaiisep n HTTP-coegnHeHune. Ons ontuMmmsaumm paboTbl ¢
B[, ClickHouse, paHHble 6ydepu3yoTca 1 OTNPaBASIOTCS Navykamm no BPEMEHU
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OnuncaHue Tabnuu gaHHbIX

LaHHble cobupatoTtcs B Tabnuupl ClickHouse, nepevncnerHble Hke. Mpy aTom, B Tabnuvuy 3anmncbiBaeTcst YUCNOBON naeHTudmKaTop cobbitus. Ons
TOro, 4To6bl 0TO6PA3UTL COBLITUS B BbIGOPKAaX B YAOOHOM AJIst YTEHVS BUAE, KaXkAoM Tabnvue ConocTaBfieH CNoBapb TEKCTOBbIX CTPOK, OMUCHIBAIOLLIMX
CobBbITYS.

[aHHble coeguHeHuit (Tabnnua ConnectionEvent)

MNone Twvn Onucanune
timestamp UInt64 MeTka BpemeHu
ip IPv4 Appec cepsepa
sessionld String | WpeHTndmkarop ceccumn
eventType Uint64 = WpeHTndukatop Tvna cobbitus

eventPayload = String = Copep>xvmoe cobbITus

[aHHble 0 cobbITHAX NOTOKOB (Tabnuua StreamEvent)

Mone Tun Onvcanve
timestamp UInt64 MeTka BpemeHn
ip IPv4 Appec cepsepa
sessionld String | VipeHTudukatop ceccumn

mediaSessionld ' String = VigeHTudwmkaTop megnaceccui
streamName String | Wmsi noTtoka

eventType UInt64 = WpeHTudumkarop tuna cobbitus



eventPayload String

Copaep>xumoe cobbITns

HaHHble CDN(Tabnuuya CDNEvent)

Morne Tun
timestamp Ulnt64
ip IPv4
nodeld String
eventType Uint64

eventPayload = String

Onucanune
MeTka BpemeHu
Appec cepsepa
NpeHtudunkarop y3na (ctpoka IP agpeca)
MpeHTudumkaTop Tmna cobbitns

Copep>xunmoe cobbITust

[aHHble 0 MeTpukax NoTokos (Tabnuua MediaSessionEvents)

B cbopke 5.2.1896 gobasneH c60p AaHHbIX O METPUKAxX OnpeaeNieHHbIX NOTOKOB

MNone
timestamp
ip
mediaSessionld
streamName
videoProfileld
videoWidth
videoHeight
videoFrameRate
videoKframes
videoPframes
videoBframes
videoRate
audioRate
videoSyncTime
audioSyncTime
videoTimestamp
audioTimestamp
lastKeyFrameSyncTime
sendNACK
recvNACK
videoFramesLost
audioPacketsLost
audioPlaybackSpeed

videoPlaybackSpeed

Tun OnucaHune
Uint64 = MeTka BpemeHun
IPv4 Apnpec cepsepa
String MpoenTudukartop megmaceccui
String | Vms notoka
UInt32 = WpeHtudwmkaTtop npocdunsa sngeo
UInt32 = BbicoTa KapTuHKK
UInt32 = LLupwuHa kapTuHKK
UInt32 = YacToTa KagpoB B CEeKyHOy
UInt64 = KonnyecTBo kntoyeBbIx kagpos (I-frame)
Uint64 = KonmyectBo NpoMexXyTouHbIX Kagpos (P-frame)
Uint64 = KonuyecTtBo AByHanpasneHHbIX Kagpos (B-frames)
Uint64 = ButpenT Bugeo, 6ut/c
Uint64 = BuTpeiT aygno, 6ut/c
Uint64 = 3HayveHne CMHXPOHM3auMn B1Uaeo
UInt64 = 3HauveHue crHXpoHM3auum ayamo
Uint64 = MeTka BpemeHn U3 BugeonakeTa
UInt64 = MeTka BpemeHn u3 ayguonaketa
UInt64 = 3HayeHue CYHXPOHM3aLMn BUOEO U3 NOCHEQHErO KOYEBOro Kagpa
Uinté4 = KonnyecTso oTtnpasneHHbix NACK
Uint64 = KonudectBo nonyyeHHbIx NACK
UInt64 = Konu4ecTBo NOTEPSHHBLIX KaApPOB BMAEO
Uint64 = Konm4ecTBO NOTEPSIHHbIX MAKeTOB ayano
Float32 = CkopocTb nybnvkauuu/nponrpbiBaHns ayamo

Float32 = CkopocTb nybnvnkauumn/npourpbiBaHns BUaeo

[aHHble 0 Hapeske HLS noToka (tabnuua HisStreamEvents)

B c6opke 5.2.1917 po6aBneH cbop AaHHbIX 0 COBbITUAX onpeaeneHHbIx HLS noTokos

Mone

Tun OnucaHuve
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timestamp Uint64 MeTka BpemeHun

ip IPv4 Appec cepsepa

severity Uint8 YposeHb cobbiTusi: INFO, WARNING, ERROR

messageType Uint16 Tun cobbiTnsa

streamld String NpeHtudukarop HLS notoka (ums)

variantName String ms BapraHTa Ka4ecTsa

segmentld String VpeHTudnkarop cermeHTa

message String Onwucaxue cobbiTs B TOM BUAE, Kak
3a10rMpoBaHo

LaHHble o cermeHTax HLS notoka (tabnvua HisSegmenterEvents)

B cbopke 5.2.1917 pobaBneH c60p AaHHbIX O cerMmeHTax onpeaeneHHbix HLS notokos

More Tun Onwucanve
timestamp Ulnt64 MeTka BpemeHu
ip IPv4 Appec cepsepa
streamld String NpeHtudumkarop HLS notoka (ums)
variantName String Mms BapnaHTa kayecTtsa
segmentld String VpeHTudunkatop cermeHTa
segmentStartPts Ulint64 HavanbHbin PTS cermeHTa
videoStartPts Uint64 HauvanbHbii PTS Bugeo gopoxku
audioStartPts Uint64 HavanbHbii PTS ayano [opoxxku
videoWidth UlInt32 LLInpnHa KapTuHKN
videoHeight Ulnt32 BbicoTa KapTuUHKM
videoFrameCount UInt32 Konun4yecTtso Kagpos BUAeO
audioPacketCount UlInt32 KonnyecTtBo nakeToB ayamo
segmentDuration Uint64 LOnuTenbHOCTb cermeHTa, Mc
independent Bool HesaBncumblii cermeHT
gap Bool GAP cermeHT
discontinuity Bool DISCONTINUTY cermeHT
segmentinterval Uint64 NHTepBan mexpgy cermeHTamu, Mc
partial Bool YacTuyHbIi cermeHT
playbackSpeed Float32 CKOpOCTb NpourpbiBaHUs

[aHHble o nognucymnkax HLS notoka (tabnuua HisClientEvents)

B cbopke 5.2.1929006aBneH c60p AaHHbIX O nognucyrkax onpegeneHHbix HLS notokos

Mone Tun Onucanue
creationTime Uint64 Bpems nogkntoveHnst nognucHmka
responseTime Uint64 Bpewms oTBeTa Ha 3anpoc nognunc4mka
streamld String NpeHtudmkarop HLS notoka (umsi)
variantName String VMimsa BapraHTa kavecTsa
uri String URI nneinucta

locallp IPv4 Appec cepsepa
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remotelp IPv4 Appec knueHTa

remotePort UInt32 TCP nopT, ¢ KOTOPOro NOAKMIOYUIICS KINEeHTa

userAgent String 3HaueHune 3aronoeka User-Agent, nonyyeHHoe oT
KNneHTa

httpStatus Uint32 CTaTyc oTBETa Ha 3anpoc KMeHTa

clientld Uint64 MpoeHTndrkaTop KIMEHTCKON ceccum

HaHHble 0 MeTpuKax mukiuepa (tabnuuya MixerEvent)

B c6opke 5.2.1923 po6asneH cOop AaHHbIX O METPUKAX OMpefeneHHbIX MUKLLIEPOB

More Tun OnucaHune

timestamp Uint64 MeTka BpemeHu

mixerMediaSessionld String NpeHTudrkaTop megnaceccum Myukiepa

mixerStreamName String IMsa BbIXOQHOrO NOTOKa MUKLLEPA

mediaSessionld String MpeHTudrkaTop BXOAsLLEro NoToka MuKLLepa

streamName String ims BxopsLLero notoka

mixerAverageTickTimelnMs Int64 CpepHee BpeMs O[HOro TakTa MUKLLNPOBAaHNS, MC

audioMixerSync Int64 3HayeHVe CUHXPOHN3aLUMn ayamno B BbIXOAHOM NMOTOKE
MUKLLepa

videoMixerSync Int64 3HayeHne CUHXPOHN3aumn BMOEO B BbIXOAHOM MOTOKE
MUKLIepa

nextAudioDataTime Int64 Bpewms cnepytoLlero ayauo naketa

nextVideoDataTime Int64 Bpewms cnepgyroLero suaeo naketa

audioBuffered Int64 KonuyecTBo ayamo naketos B 6ydepe BXOASLLEro NoToka

videoBuffered Int64 KonunyecTtBo BMaeo nakeTos B 6ydepe BXOASLLEro notoka

audioDropsCounter Int64 KonnyectBo OTOPOLLEHHbIX ayano NakeToB BXOOSLLEro
noToka

audioDropsSizelnBytes Int64 O6bemM OTOPOLLEHHBIX AaHHbIX ayano B 6aiTax

videoDropsCounter Int64 KonunyectBo 0TOPOLLEHHbIX BUAEO NAaKeTOB BXOASLLErO
noToka

videoDropsSizelnBytes Int64 O6bem OTOPOLLEHHBIX AaHHbIX Baeo B baiTax

videoFps Int64 YacToTa KagpoB BbIXOAHOIO NOTOKA MUKLLIEPA B CEKYHAY

audioRate DOUBLE ButpeinT ayamo BbIXOQHOro NoToka MuKLuepa, ut/c

videoRate DOUBLE ButpenT BUAEO BbIXOAHOMO NOTOKA MUKLLEPa, 6UT/C

eventType Uint32 Tun cobbITns MyKLLepa

eventPayload String OnucaHne cobbITnst MUKLLepa

[aHHble 0 BOoCcCTaHOBNEHUN NOTEepsiHHLIX ayauo nakeToB (Tabnuua AudioRecoveryEvent)

B cbopke 5.2.1969 gob6aBneH c60p AaHHbIX O BOCCTAHOBNEHUN NOTEPSIHHBIX ayano NakeToB

Mone Tun Onucaxne
timestamp Uint64 MeTka BpemeHun
mediaSessionld String MpeHTndmkarop meguaceccun
type UlInt32 Tun cobbITns

rtpTimestamp Ulint64 MeTka Bpemenn n3 RTP notoka
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HaHHble 0 MeTpukax 6ycdepa ans exopswmx RTMP notokos (ta6bnvua RtmplnBufferEvent)

B cbopke 5.2.1978 gobaBneH c60p AaHHbIX O MeTpukax bydepa Bxogswmx RTMP notokos

Mone Tun Onucaxne
timestamp UInt64 MeTka BpemeHun
streamClockTime UInt64 MeTka BpeMeHn rno Yacam noToka
mediaSessionld String | VipeHTudukaTtop megnaceccum
streamName String | Wms noTtoka
nextAudioDataTime Int64 MeTka BpeMeHn crieaytoLero naketa ayano AaHHbIX
nextVideoDataTime Int64 MeTka BpemeHu cnegyroLero nakeTa Bugeo gaHHbIX
audioBuffered Int64 KonnyecTBo faHHbIx ayauo B 6ydepe
videoBuffered Int64 KonunyecTtBo AaHHbIX BUAeo B 6ydepe

maximumAllowedBuffer = Int64 MakcumanbHasi emkocTb bydepa

bufferingCounter Int64 CueTunk 6ycdepusaunin
lastAudioDataTime Int64 Bpems nocnepgHero nakerta ayavo AaHHbIX
lastVideoDataTime Int64 Bpemsa nocnegHero naketa BUAeo AaHHbIX
bufferState UInt32 = CocTosHue bydepa
HacTtponka

YcTaHoBka 1 HacTpolika ClickHouse

TpeboBaHus K cepsepy

= CPU He MmeHee 4 usmyecknx saep, Yactotoin He meHee 3 MM, Hanpumeplntel(R) Xeon(R) CPU E3-1246 v3 @ 3.50GHz
= RAM He meHee 32 6
= HDD He meHee 2 T6

YcraHoska ClickHouse Ha npumepe CentOS 7

1. Cospavite daiin penoautopus altinity_clickhouse.repo B katanore /etc/yum.repos.d

sudo cat <<EOF > /etc/yumrepos.d/altinity_clickhouse.repo
[altinity_clickhouse]

nanme=al tinity_clickhouse

baseur| =htt ps://packagecl oud.io/altinity/clickhouse/el/7/ $basearch
repo_gpgcheck=1

gpgcheck=0

enabl ed=1

gpgkey=htt ps:// packagecl oud.io/altinity/clickhouse/ gpgkey
sslverify=1

ssl cacert=/etc/pki/tls/certs/ca-bundle.crt

met adat a_expi re=300

[altinity_clickhouse-source]

nanme=al tinity_clickhouse-source

baseur | =htt ps: // packagecl oud.io/altinity/clickhouse/el/7/ SRPNS
repo_gpgcheck=1

gpgcheck=0

enabl ed=1

gpgkey=htt ps:// packagecl oud.io/altinity/clickhouse/ gpgkey
sslverify=1

ssl cacert=/etc/pki/tls/certs/ca-bundle.crt

met adat a_expi re=300

ECF
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2. MopkntounTe penosmTopun

sudo yum -q makecache -y --enabl erepo="altinity_clickhouse'

3. YctaHosute ClickHouse

sudo yuminstall -y clickhouse-server clickhouse-client

4. 3anyctute ClickHouse

systentt|l start clickhouse-server

Hactpoiika ClickHouse

1. Onsa Toro, 4Tobbl NPOCNYLIMBATL BXOASLLME 3aNPOChl HA BCEX MHTepdecax cepeepa, PAaCKOMMEHTUPYITE CTPOKY B chaine/etc/clickhouse-server
/config.xml

<listen_host>::</listen_host>

2. ins TOro, 4To6bl CO3haTh NOMb30BaTENSA, YKaXxXuUTe Ans nonb3osatens default B danne/etc/clickhouse-server/users.xml napameTtp

<access_nmanagenent >1</ access_nmnagenent >

3. Mepesanyctute ClickHouse

systentt| restart clickhouse-server

4. Cospaiite 6a3y AaHHbIX WCS 1 Tabnuubl B Heit

cat wes_clickhouse.sql | clickhouse-client -m

wcs_clickhouse.sql

CREATE DATABASE

F NOT EXI STS wcs;

DROP DI CTI ONARY

F EXI STS wes. Di ctionaryStreanEvents;

DROP DI CTI ONARY

F EXI STS wcs. Di cti onaryConnecti onEvents;

DROP DI CTI ONARY

F EXI STS wcs. Di cti onar yCDNEvent s;
DROP DI CTI ONARY | F EXI STS wcs. Di ctionaryH sStreanEvent Type;

DROP DI CTI ONARY

F EXI STS wes. Di ctionaryH sStreankEvent Severity;
DROP DI CTI ONARY | F EXI STS wcs. Di ctionaryM xer Events;

DROP DI CTI ONARY | F EXI STS wcs. Di cti onar yBuf f er St at eTypes;

DROP TABLE | F EXI STS wcs. StreanEvent ;

DROP TABLE | F EXI STS wcs. Connecti onEvent ;

DROP TABLE | F EXI STS wcs. CDNEvent ;

DROP TABLE | F EXI STS wcs. StreanEvent Types;

DROP TABLE | F EXI STS wcs. Connect i onEvent Types;



DROP TABLE

F EXI STS wcs. CDNEvent Types;

DROP TABLE

F EXI STS wcs. Medi aSessi onEvent s;
DROP TABLE | F EXI STS wcs. H sStreanEvent s;
DROP TABLE | F EXI STS wcs. H sSegnent er Event s;
DROP TABLE | F EXI STS wes. H sStreanEvent Severity;
DROP TABLE | F EXI STS wes. H sStreanEvent Type;
DROP TABLE | F EXI STS wes. H sC i ent Event s;
DROP TABLE | F EXI STS wcs. M xer Event ;

DROP TABLE | F EXI STS wes. M xer Event Types;
DROP TABLE | F EXI STS wcs. Rt npl nBuf f er Event ;
DROP TABLE | F EXI STS wcs. Audi oRecover yEvent ;
DROP TABLE | F EXI STS wcs. Buf f er St at eTypes;

CREATE TABLE wcs. Connecti onEvent Types
(
“id U nt32,
“type’ String
)
ENG NE = MergeTree()
ORDER BY id
SETTINGS i ndex_granularity = 8192;

I NSERT | NTO wcs. Connecti onEvent Types VALUES (0, ' CONNECTED ), (1, ' DI SCONNECTED );

CREATE TABLE wcs. StreanEvent Types
(
id U nt32,
“type® String
)
ENG NE = MergeTree()
ORDER BY id
SETTI NGS i ndex_granularity = 8192;

I NSERT | NTO wcs. St reanEvent Types VALUES (0,' CREATED ), (1,' LOCAL_SDP_CREATED ), (2,' REMOTE_SDP_RECEI VED ),

(3,' | CE_STARTED ), (4,' | CE_COMPLETE' ), (5, ' DTLS_STARTED ), (6,' DTLS_COMPLETE' ), (7, I NI TIALI ZED ), (8, ' DI SPOSI NG ),
(9,' DI SPOSED ), (10, ' AUDI O RECEI VED ), (11, ' VI DEO RECEI VED ), (12, ' VI DEO KFRAME RECEI VED ),

(13,' AUDI O RTCP_RECEI VED ), (14, ' VI DEO_RTCP_RECEI VED ), (15, ' RESOLUTI ON_RECEI VED ), (16, ' VI DEO_ENCODER CREATED ),
(17,' AUDI O ENCODER CREATED ), (18, ' VI DEO_ENCODER DI SPCSED ), (19, ' AUDI O ENCODER DI SPOSED ), ( 20, ' TERM NATED ),
(21,' AUDI O SENT' ), (22, ' VI DEO SENT'), (23, VI DEO JI TTER BUFFER STALL'), (24,' SENT_PLI"'), (25, RECEI VED PLI"'),

(26,' SYNC_BUFFER FULL'), (27,' SYNC_FORCE_FAI LED ), (28,' SYNC_SHI FT'), (29, ' SYNC_DEVI ATI ON ), (30, ' VI DEO_STATS'),
(31, RECORD ) ;

CREATE TABLE wcs. CDNEvent Types
(
idh UInt32,
“type’ String
)
ENG NE = MergeTree()
ORDER BY id
SETTI NGS i ndex_granularity = 8192;

I NSERT | NTO wcs. CDNEvent Types VALUES (0, ' STATE'), (1, 'CDN STATE'), (2, 'VERSION), (3, 'ACL_REFRESH ), (4,
" ACL_UPDATE' ) ;

CREATE DI CTI ONARY wcs. Di ctionaryStreanEvents (
“id U nt1ise,
“type’ String DEFAULT ''

)

PRI MARY KEY id

SOURCE( CLI CKHOUSE(



host 'l ocal host'

port 9000

user 'default'

password "'

db 'wecs'

tabl e ' StreanEvent Types'
)
LAYOUT( FLAT())
LI FETI ME(300) ;

CREATE DI CTI ONARY wcs. Di cti onaryConnecti onEvents (
“id U nt1ise,
“type’ String DEFAULT "'
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host 'l ocal host'
port 9000
user 'default'
password "'
db 'wecs'
tabl e ' Connecti onEvent Types'
))
LAYOUT( FLAT())
LI FETI ME( 300) ;

CREATE DI CTI ONARY wcs. Di ctionaryCDNEvents (
“id Ul nt1ie,
“type® String DEFAULT "'
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host ' ocal host'
port 9000
user 'default'
password "'
db 'wes'
tabl e ' CDNEvent Types'
))
LAYOUT( FLAT())
LI FETI ME( 300) ;

CREATE TABLE wcs. StreanEvent
(
“timestanp’ U nt 64,
“ip I Pv4,
“sessionld String,
“nmedi aSessionld” String,
“streanmName® String,
“event Type® Ul nt 64,
“event Payl oad” String
)
ENG NE = MergeTree()
ORDER BY (sessionld, mediaSessionld, streanNane)
SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. Connecti onEvent

(
“tinmestanmp” Ul nt 64,
ipt 1 Pv4,
“sessionld String,
“event Type® Ul nt 64,
“event Payl oad” String
)

ENG NE = MergeTree()
ORDER BY (tinmestanp, sessionld)
SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. CDNEvent

(
“timestanp’ Ul nt 64,



“ip I Pv4,
“nodel d” String,
“event Type® Ul nt 64,
“event Payl oad” String
)
ENG NE = MergeTree()
ORDER BY (nodeld, eventType)
SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. Medi aSessi onEvent s
(
“tinmestanp® U nt 64,
“ip I Pv4,
“medi aSessionld® String,
“streanNane® String,
“videoProfileld U nt32,
“videoWdth® U nt32,
“vi deoHei ght* Ul nt 32,
“vi deoFranmeRate® Ul nt 32,
“vi deoKfranes® Ul nt 64,
“videoPfranes® Ul nt 64,
“videoBfranmes® Ul nt 64,
“vi deoRat e” Ul nt 64,
“audi oRate” Ul nt 64,
“videoSyncTime’ Ul nt64,
“audi oSyncTi me” Ul nt 64,
“vi deoTi mestanp™ Ul nt 64,
“audi oTi mestanp™ Ul nt 64,
"l ast KeyFranmeSyncTi ne” Ul nt 64,
“sendNACK™ Ul nt 64,
“recvNACK Ul nt 64,
“vi deoFranmesLost © Ul nt 64,
“audi oPacket sLost~ Ul nt 64,
“audi oPl aybackSpeed®™ Fl oat 32,
“vi deoPl aybackSpeed®™ Fl oat 32
)
ENG NE = MergeTree()
ORDER BY (nedi aSessionld, streanNane)
SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. H sSegnent er Event s

(
“tinmestanmp” Ul nt64,
ipt 1 Pv4,
“streanid’ String,
“variant Name' String,
“segnmentld String,
“segnment StartPts® Ul nt 64,
“videoStartPts® Ul nt64,
“audi oStartPts® Ul nt 64,
“videoWdth® Ul nt32,
“vi deoHei ght© Ul nt 32,
“vi deoFraneCount © Ul nt 32,
" audi oPacket Count *~ Ul nt 32,
“segnment Duration® Ul nt64,
“independent * Bool ,
‘gap’ Bool,
“discontinuity’ Bool,
“segnment I nterval © Ul nt 64,
“partial” Bool,
" pl aybackSpeed™ Fl oat 32

)

ENG NE = MergeTree()

ORDER BY (streanid)

SETTI NGS i ndex_granul arity = 8192;

CREATE TABLE wcs. H sStreanEvent Severity
(

id uints,

“type' String



ENG NE = MergeTree()
ORDER BY id
SETTI NGS i ndex_granularity = 8192;

I NSERT | NTO wes. H sStreanEvent Severity VALUES (0, "INFO), (1,

CREATE TABLE wcs. H sSt reanEvent Type
(
“id' uUintle,
“type® String
)
ENG NE = MergeTree()
ORDER BY id
SETTI NGS index_granul arity = 8192;

I NSERT | NTO wes. H sStreanEvent Type

VALUES (0, 'PLAYBACK SPEED ), (1, 'FPS_CHANGED ), (2, 'GAP),
(5, 'TASK_SKIPPED ), (6, 'NOKYE_FRAME'), (7, 'NOVIDEO), (8,
'OTHER ) ;

CREATE DI CTI ONARY wcs. Di cti onaryH sStreanEvent Severity
(
“id Uints,
“type’ String DEFAULT "'
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host 'l ocal host'
port 9000
user 'default'
password "'
db 'wes'
tabl e ' H sStreanEvent Severity'
))
LAYQOUT( FLAT())
LI FETI ME( 300) ;

CREATE DI CTI ONARY wcs. Di cti onaryH sStreanEvent Type
(
id U nt16,
“type’ String DEFAULT ''
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host 'l ocal host'
port 9000
user 'default’
password "'
db 'wecs'
tabl e ' H sStreanEvent Type'
))
LAYQUT( FLAT())
LI FETI ME( 300) ;

CREATE TABLE wcs. H sStreanEvents
(
“tinestanmp” Ul nt 64,
ipt 1 Pv4,
“severity U nt8,
‘nmessageType’ Ul nt 16,
“streanid’ String,
“variant Name' String,
“segnmentld String,
‘nmessage’ String
)
ENG NE = MergeTree()
ORDER BY (streand)
SETTI NGS i ndex_granul arity = 8192;

CREATE TABLE wcs. H sC i ent Event s
(

(3,

"WARNI NG ),

" NO_AUDI O ),

(2,

(9,

" ERROR ) ;

" SEGVENT _| NTERVAL' ),

' RESOLUTI ON_CHANGED ), (4, 'DISCONTINUITY' ),

(10,



“creationTine Ul nt64,
“responseTi ne” Ul nt 64,
“streamd” String,
“variant Nane® String,
‘uri String,
“locallp® |Pv4,
‘renotelp’ | Pv4,
“renmotePort® Ul nt32,
“userAgent® String,
“httpStatus® U nt32,
“clientld U nt64

)

ENG NE = MergeTree()

ORDER BY (creationTine)

SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. M xer Event

(
“tinmestanmp® Ul nt 64,
“m xer Medi aSessionld™ String,
“m xer StreanNane® String,
“medi aSessionld® String,
“streanmNane® String,
*m xer Aver ageTi ckTi mel nMs™ | nt 64,
“audi oM xer Sync® | nt64,
“vi deoM xer Sync™ | nt 64,
“next Audi oDat aTi ne” | nt 64,
" next Vi deoDat aTi ne” | nt 64,
“audi oBuf fered” | nt64,
“videoBuffered |nt64,
“audi oDropsCount er” | nt64,
“audi oDr opsSi zel nByt es™ | nt 64,
“vi deoDr opsCounter” | nt64,
“vi deoDr opsSi zel nBytes”™ | nt 64,
“videoFps® | nt64,
“audi oRat e© DOUBLE,
“vi deoRat e® DOUBLE,
“event Type® Ul nt 32,
“event Payl oad” String

)

ENG NE = MergeTree()

ORDER BY tinmestanp

SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. M xer Event Types
(
id' U nt32,
“type® String
)
ENG NE = MergeTree()
ORDER BY id
SETTI NGS i ndex_granul arity = 8192;

I NSERT | NTO wes. M xer Event Types VALUES (O, 'nullEvent'), (1, 'dropBallastAudio'), (2, 'dropBallastVideo' ), (3,
"audi oNot Buf fered'), (4, 'videoNotBuffered'), (5, 'audioBufferExhausted' ), (6, 'videoBufferExhausted ), (7,
‘alignStreanfailed ), (8, '"alignStreanDropAudio'), (9, '"alignStreanDropVideo'), (10, 'rateCut O BoundsAudio'),
(11, 'rateQutOf BoundsVi deo');

CREATE DI CTI ONARY wcs. Di ctionaryM xer Events (
“id U nt1ise,
“type® String DEFAULT "'
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host 'l ocal host'
port 9000
user 'default’
password "'
db 'wes'
table ' M xer Event Types'
))



LAYOUT( FLAT())
LI FETI ME( 300) ;

CREATE TABLE wcs. Rt npl nBuf f er Event

(
“tinmestanmp” Ul nt 64,
“streanC ockTine® Ul nt 64,
“nmedi aSessionld” String,
‘streanmName® String,
" next Audi oDat aTi ne” | nt 64,
“next Vi deoDat aTi ne” | nt 64,
“audi oBuf fered” | nt64,
“videoBuffered' |nt64,
" maxi mumAl | owedBuf fer™ | nt64,
“buf feringCounter™ 1nt64,
“| ast Audi oDat aTi me” | nt 64,
“| ast Vi deoDat aTi ne” | nt 64,
“bufferState” Ul nt32

)

ENG NE = MergeTree()
ORDER BY tinmestanp
SETTI NGS i ndex_granularity = 8192;

CREATE TABLE wcs. Buf f er St at eTypes
(
“idh Uint32,
“type' String
)
ENG NE = MergeTree()
ORDER BY id
SETTI NGS i ndex_granularity = 8192;

I NSERT | NTO wes. Buf f er St at eTypes VALUES (0, 'BUFFERING ), (1,
' PASSTHROUGH ) ;

CREATE DI CTI ONARY wcs. Di ctionaryBuf ferStateTypes (
“id' uintle,
“type’ String DEFAULT ''
)
PRI MARY KEY id
SOURCE( CLI CKHOUSE(
host 'l ocal host'
port 9000
user 'default’
password "'
db 'wes'
tabl e ' Buf f er St at eTypes'
))
LAYOUT( FLAT())
LI FETI ME(300) ;

CREATE TABLE wcs. Audi oRecover yEvent

(
“tinmestanmp® Ul nt 64,
“medi aSessionld” String,
“type® Uint32,
‘rtpTinmestanp” U nt64

)

ENG NE = MergeTree()
ORDER BY rtpTi mest anp
SETTI NGS i ndex_granularity = 8192;

5.Co3paiiTe nonb3oBaTens WCs 1 gante emy npasa Ha Tabnuubl B 6a3e faHHbIX WCS

cat wes_clickhouse_users.sql | clickhouse-client -m

"HOLD ),

(2,

' TERM NATED ),

(3,

" OVERFLOW ),

(4,



wes_clickhouse_users.sql

CREATE USER | F NOT EXI STS wes | DENTI FI ED BY 'wes';
GRANT ALL ON wes.* TO wes W TH GRANT OPTI ON,

6.0TkNI04MTE ynpasneHne nonb3oBaTtensMm ons nonb3osartens default, ykasas B daiine/etc/clickhouse-server/users.xml napameTp

<access_managenment >0</ access_nmnagenent >

7. NepesanyctuteClickHouse

systentt| restart clickhouse-server

HacTtponka WCS

C6op paHHbix B Bl ClickHouse Bknto4YaeTcs HAaCTPOWKOWM, B KOTOPOI NEPEUNCASIOTCS TUMbl OTNPAaBASEMbIX AaHHbIX

rel s_enabl ed=CONNECTI ON, STREAM CDN, MEDI A_SESSI ON

LocTynHbl cnegytoLme Tnbl AaHHbIX:

CONNECTION, STREAM, CDN, MEDIA_SESSION, HLS_SEGMENTER, HLS_STREAM, HLS_CLIENT, MIXER, AUDIO_RECOVERY, RTMP_IN_BUFFER

Twn Onucanue
CONNECTION Cob6bITVSI KIMEHCTKOMN ceccum
STREAM CobbITnsi noToKa
CDN CobbiTns CDN

MEDIA_SESSION CobbITus Megua ceccum

HLS_SEGMENTER | OaHHble o Hape3ke HLS noTtokos

HLS_STREAM Cob6bITuss HLS noTtokos
HLS_CLIENT Ctartuctuka HLS knueHToB
MIXER CobbITns MUKLLEpPa

AUDIO_RECOVERY | CtaTtnCcTrka NoTepb 1 BOCCTaHOBIEHNS ayANONaKeToB
RTMP_IN_BUFFER @ Ctatuctuka 6ydepa sxoasawmx RTMP notokos

Appec cepaepa ClickHouse, 6a3a gaHHbIX 1 NPOTOKOS 3afal0TCs HAaCTPOKamMu
rels_client_type=HTTP

rel s_dat abase_address=http://clickhouseserver: 8123/ wcs?user =wcs&passwor d=wcs

Mo ymonuaHuto ncnonb3dyeTtcs pekoMeHgoBaHHbln HTTP npotokon. OgHako, npu He06X0AMMOCTI MOXHO NEPEKNoUYNTLCS Ha ncnons3osaHne JDBC
npansepa

rels_client_type=JDBC
rel s_dat abase_addr ess=j dbc: cl i ckhouse: // cl i ckhouseserver: 8123/ wcs?user =wcs&passwor d=wcs

OctaHoBKka c6opa faHHbIX 6e3 nepesarycka WCS
Mpun HeobxogumocTy, Nepefaya AaHHbIx ¢ KoHkpeTHoro WCS cepsepa B ClickHouse MoxeT 6biTb ocTaHoBneHa 6e3 nepesanycka WCS. [ns atoro:

1. OTkntounTe cbop AaHHbIX B HACTPONKax cepBepa



rel s_enabl ed=

2. MNepesarpyanTte HaCTPOIKK cepBepa 13 nHTepdernca KOMaHaHON CTPOKN

rel oad node-settings

NameHeHune appeca cepsepa ClickHouse6ea nepesanycka WCS
Appec cepaepa ClickHouse moxkeT 6bITb n3mMeHeH 6e3 nepesanycka WCS. insa aToro:

1. lameHnTe agpec B HacTpolikax cepsepa

rel s_dat abase_addr ess=j dbc: cl i ckhouse: // newcl i ckhouseserver: 8123/ wcs?user =wcs&passwor d=wcs

2. OTknto4mTe c60p AaHHbIX B HACTPOIiKax cepeepa

rel s_enabl ed=

3. MepesarpyauTte HaCTPOViKK cepBepa U3 nHTepdelrica KoMaHaHON CTPOKN

rel oad node-settings

4. BkntounTte cH60p faHHbIX B HACTPOIKax cepsepa

rel s_enabl ed=true

5. MNMepesarpyanTte HaCTPOVKK cepsepa 13 nHTepderica KOMaHaHON CTPOKN

rel oad node-settings

YnpasneHne cbopom gaHHbix no REST API

Tunbl gaHHbix CONNECTION, STREAM, CDN, HLS_STREAM cobupatotcs 6e3ycnoBHO, ANsi BCEX KIIMEHTCKMX CECCUI 1 BCeX ONyBNNKOBaHHbIX NMOTOKOB.
Bce ocTanbHble TUMbl JaHHbIX COBMPAKOTCS TOMBKO MO 3anpocy, NOCKOJbKY O6BEM OTCbINAEMbIX AaHHBIX MOXET BbITb O4YEHb BESUK.

C60p JaHHbIX Ans onpenesieHHoro noToka Bkoyvaetcs no REST API.
REST-3anpoc gosmkeH 6bitb HTTP/HTTPS POST 3anpocom B TakoM Buge:

® HTTP:http://streaming.flashphoner.com:8081/rest-api/rels/startup
® HTTPS:https://streaming.flashphoner.com:8444/rest-api/rels/startup

3pechb:

streaming.flashphoner.com- agppec WCS-cepBepa
8081 - cTaHpapTHbI REST / HTTP nopt WCS-cepsepa
8444- ctanpapTHbIli HTTPS nopTt

rest-api- 06a3aTenbHbIN Npeduke

/rels/startup- ncnonbdyembiii REST-BbI30oB

REST meTogp! n ctatycel oTBeTa

/rels/startup

3anycTnTb c60p onpefeneHHbIX TUMOB AaHHbIX AJ1st ONPEefAeneHHOro noToka

Request example


https://docs.flashphoner.com/pages/viewpage.action?pageId=9241151#id--
https://docs.flashphoner.com/pages/viewpage.action?pageId=9241151#id--
https://docs.flashphoner.com/pages/viewpage.action?pageId=9241151#id--

POST /rest-api/rels/startup HITP/ 1.1
Host: | ocal host: 8081
Cont ent - Type: application/json

{
"medi aSessi on": {
"frequency": 100,
"ids": [
"d7d6b6e4- b137- 461a- 8a32- d6abf 2b8666e",
"39chf 770- 128a- 11ef - b839- dlalf 53f 8bd2"
]
}
}
Response example

HTTP/ 1.1 200 K
Access-Control -All ow Origin: *
Cont ent - Type: application/json

Return codes

Code Reason

200 OK

400 Bad request

404 Not found

500 Internal server error
/rels/find_all

Mony4unTb CTAaTUCTVKY NO OTMPaBsieMbIM AaHHbIM
Request example
POST /rest-api/rels/find_all HTTP/ 1.1

Host: | ocal host: 8081
Cont ent - Type: application/json

Response example



HTTP/ 1.1 200 OK
Access-Control -All ow Origin: *
Cont ent - Type: application/json

[

{
"type": "CONNECTI ON',
"sentBytes": 1989,
"bitrateKbps": 0,
"sent Events": 6,
"queueEvents": 0

H

{
"type": "STREAM',
"sentBytes": 70766,
"bitrateKbps": O,
"sent Events": 73,
"queueEvents": 1

}

{
"type": "CDN',
"sentBytes": O,
"bitrateKbps": 0,
"sent Events": O,
"queueEvents": 0O

3

{
"type": "MEDI A_SESSI ON',
"ids": [

"d7d6b6e4- b137- 461a- 8a32- d6abf 2b8666e",
"39cbf 770- 128a- 11ef - b839- d1alf 53f 8bd2"

1.
"sent Bytes": 205794,
"bitrateKbps": 143,
"sent Events": 999,
"queueEvents": 119

}

]

Return codes

Code Reason

200 OK
404 Not found
500 Internal server error

/rels/terminate

OcTaHoBUTbL CH60pP OnpeneneHHbIX TUMOB AaHHbIX 4SS ONpPeaesieHHOro NoToKa
Request example

POST /rest-api/rels/termnate HTTP/ 1.1
Host: | ocal host: 8081
Cont ent - Type: application/json

{
"medi aSessi on": {
"ids": [
"d7d6b6e4- b137- 461a- 8a32- d6abf 2b8666e"



Response example

HTTP/ 1.1 200 K
Access-Control -Al l owOrigin: *
Cont ent - Type: application/json

Return codes

Code Reason

200 OK

400 Bad request

404 Not found

500 Internal server error

/rels/terminate_all

OcTaHoBUTb c60p onpepeneHHbIX TUNOB AaHHbIX O/15 BCEeX NOTOKOB
Request example

POST /rest-api/rels/termnate_all HTTP/1.1
Host: | ocal host: 8081
Cont ent - Type: application/json

{
"types": [
" MEDI A_SESSI ON'
]
}
Response example

HTTP/ 1.1 200 OK
Access-Control -All owOrigin: *
Cont ent - Type: application/json

{
"NMEDI A SESSI ON': [

"39chbf 770- 128a- 11ef - b839- dlalf 53f 8bd2"

]
}

Return codes

Code Reason

200 OK

400 Bad request

404 Not found

500 Internal server error
MapameTpsl

MapameTtp Onucaxune

mediaSessi | O6bekT onmcanusa cbopa aaHHbIXx MEDIA_SESSION
on

Mpumep

"medi aSession": {"frequency": 100,
["12345678- 0000-1111"]}

"ids":



frequency YacToTa c6opa gaHHbIX B MUINCEKYHAAX 100

ids Cnuncok naeHTNMKaTopoB Mearaceccuini NOTOKOB, Asi KOTOPbIX ["12345678- 0000- 1111", "12345678- 3333- 4444"]
cobupatoTcst AaHHble

hlsSegment | O6bekT onucaHus cbopa aaHHbix HLS_SEGMENTER "hilsSegmenter": {"i ds": ["streaml"]}

er

hisClient O6bekT onmcanHus céopa aaHHbix HLS_CLIENT "hisClient": {"i ds": ["streaml"]}

mixer O6bekT onncaHusi c6opa aaHHbIx MIXER "mixer": {"ids":["12345678- 5555- 6666"] }

audioRecov = O6bekT onmcaHusi c6opa gaHHbix AUDIO_RECOVERY "audioRecovery": {"i ds": [ " 12345678- 7777- 8888"] }

ery

rtmpInBuffer = O6bekT onucaHnsa cbopa pgaHHbx RTMP_IN_BUFFER "rtmplInBuffer": {"i ds": [ " 12345678- 9999- AAAA"] }

Bbi6opkn nHcpopmaumn ns b,

Bbi6opku nHdopmaumn n3 b, nponssogsatca npu nomowm SQL 3anpocos B knneHTe ClickHouse

sel ect timestanp,ip, sessionld, nedi aSessi onl d, streanmNang, di ct Get String('wes. Di ctionaryStreankEvents','type',
event Type) as event Type from wcs. StreanEvent where streanNanme = 'test’

sel ect tinmestanp,ip,sessionld,dictCGetString('wes.DictionaryConnectionEvents','type', eventType) as event Type
from wes. Connecti onEvent

sel ect timestanp,ip,nodeld,dictGetString('wes.DictionaryCDNEvents','type', eventType) as event Type, event Payl oad
from wes. CDNEvent
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