TexHunyeckoe 3agaHue Ha
BbINO/IHEHUE PabOoT NO CO34aHUI0
blockchain-explorer

1. Iens paboThI: Cco3AaHMe KIHEHT-CEPBEPHOro web-npuiokeHus, mo3BoJIsAIOIIEro B
NMPAaKTHYeCKH Pea/IbHOM BPeMeHH 0To0pakaTh HH(OpMaLHIo, CBSI3aHHYH0 ¢ padoToii BlockChain
u3 Elasticsearch.

2. ApxuTeKTypa NpU/I0KeHHs M HCI0/Ib3yeMble TeXHO/IOTHH:

* frontend: html + js (Angular) + kKOHTpHOBI Ha BEIOOD /15 OTPUCOBKH rPaPUKOB, KapT M MPOUUX

BHM3YyaJ/IbHBIX 3/7IEMEHTOB

* rest-backend: python + flask + elasticsearch-py, Ha BBIOOp Cpe/iCTBO K3IIMPOBAHKS JaHHBIX
* datastorage: elasticsearch 6.2.4 w1 coBMeCTUMBbIH

* Beb-cepep: nginx 1.10.3+ A cTaTUKK + proxy_pass Ao rest-entrypoint, flask-ripunokeHue
paboraet oy uWSGI 2.0.14+

2.1 frontend npesicrassieT u3 cebst Habop raHeseid, 0Tobpa)karoIIKX B BUe rpadyKOB, TaOJIHI], KapT
WY eJUHUYHBIX 3HAYUeHUH TEKYIIyI0 CTaTUCTHKY IO biioKuelHy.

Heob6xoumMo BOCCO37ATh yoKe CYIeCTBYIOLMe J3II00p/Abl B TpadaHe, C BO3MOKHOCTBIO
OpengupoBaHust. CyllieCTBYOILHe /1eII00P/AbI C ONTMCAHUeM Ka)K[0T0 BUKeTa OyyT yKa3aHbl HUKe.

Kax1p1ii BUDKET TIpeiCTaB/sieT U3 cebsi BU3yam3alivio JaHHBIX, MOTyueHHbIX U3 elasticsearch (manee
ES) maHHBIX, 3aMpoIIeHHBIX C Pa3/IMYHBIMU THUIaMU arrperaiuii. Kog 3arpoca OyzeT ykasaH B
TIOSICHEHUH K KaXK/[JOMY U3 BU/PKETOB.

Takke JODKHO OTCYTCTBOBATH MpsiMoe oOpatteHue K ES, Bce 3anpockr uayT uepe3 rmpocyioiiky REST-
API, c HabopoM MeTO/I0B, COOTBETCTBYIOIIMX Ha3BaHUIO [31I00DAA.

HEPEXO,E[])I MeXay ,E[f-)].HGOP,E[aMI/I AO/DKHBI OCYILIECTBJ/IATBHCA 10 HAXKaTHUHO Ha CCBIJIKY, B MeCTdX,
0003HaueHHBIX B OMMUCAHUU BH)KETOB.



2.2 Rest-backend tpebyeTcs ucnonb3oBath ctek Python3 + flask + elasticsearch-py, npegocrassis
BO3MOXHOCTb 00paIaThCsi K CAeAYIOIIMM METO/[aM:

/app/chain
/app/user/<uid>
/app/validator/<uid>
/app/block/<blocknum>

[ne <uid> u <blocknum> — nepemeHHsbIe, MomnaaroLHe TIOCTe 00sI3aTe/TbHOM (HUIBTPALIUU U
HOpMaJ/IM3aliuy [JAHHBIX B MOMCKOBBIH 3arpoc K ES. Bo3BpailiaeMbIM pe3ybTaToM [O/KEH SBJSATCS
nokymet B dhopmare JSON, cozepskaliuii Heo0XoquMyr0 UH(GOPMALHIO /1St 0TOOPaXKeHMsT

(¢bpoHTeH OM.

[anHbI HabOp MeTO[0B MPUO/IHM3UTE/IbHBIN U ero paciivpeHre 0CTaeTCsl Ha YCMOTpeHre
VICTIOJTHUTEJIEM.

[TaHHbIe, BO3BpAI[aeMble KaXK/IbIM M3 METO/IOB, [JO/DKHBI ObITh KEIIHPOBAHbI HA CTOPOHE CepBepa,
Cpe/iCTBaMH, BIOPaHHBIMU MCIIOIHUTE/IEM, CO BpeMeHeM BamugHoCTH Kaia He 6ojiee 1 MUHYTHI (B
C/lydae HaJTMuKst TEXHUUECKOM BO3MOXKHOCTH, HEKOTOPBIE JAHHBIE J0/DKHBI OBITh KEIIIMPOBaHbI Ha
6osbiiee Bpemsi. CIIMCOK IaHHBIX, TIOJJIEXKAIUX O0Jiee J0/IroCpOYHOMY KIIIIMPOBAHKIO Oy/eT yKa3aH B
OTHMCaHWU BU/KETOB /I31100P/IOB).

2.3 Datastorage ripefcrapssieT U3 cebst uHcTa/vsiguio ES, K KoTopomy rest-backend nmeet nipsiMoi
noctyt 1o iopty 9200. MiHdopMarysi XpaHUTCS B UH/IEKCaX, pa30UTHIX 10 THUIAM JIOKyMETOB:

¢ balance
e clients

Y TI0 JjaTe CO3/laHus UHZEKCa, HallpuMep:

* blocks-29.05.2018

blocks-30.05.2018

blocks-31.05.2018

e transactions-29.05.2018
* transactions-30.05.2018
* transactions-31.05.2018

BCero 4 tumna HWH/IEKCOB, C COOTBETCTBYIOIIWMMHA MAIIIIMHI'aMU.



2.3.1 Mamnusnr uHaekca blocks-<dd-MM-yyyy>:




2.3.2 MannuHr uHjaeKca transactions-<dd-MM-yyyy>:




2.3.3 MannuHr uHjaekca clients:




2.3.4 Mannusr uHaekca balance:




2.4 I3mbopapl. B 1aHHOM paszierne, B KaueCTBe MPUMepa, OyayT Mpe/CTaB/IeHbl 3arpoChl,
aBTOMaTHuecku chopmupoBanHbie Grafana. [Tpy cocTaB/eHUH 3alpOCOB /1St KaXKJ0T0 KOHKPETHOTO
ciiyuasi TpeOyeTcsl yUUThIBaTh Ha/TMUKE B HA3BaHUM HEKOTOPBIX WH/IEKCOB JaThl M HAJTUUMS /1aT B
npUMepax. YKa3aHue KOHKPETHBIX JIaT U3 PUMEepOB He TpedyeTcs, 3/1eCh OHU MPUBEEHbI 1S
npuMepa. TTepexo/ibl MeXy J31100pJaMH ITPOU3BOJUTCS MyTeM HaXKaTHsl Ha CChITKHA Ha KOHKPETHOM
JI311100p/e, TIPU 3TOM CChIJIKA JJO/DKHA UHAMHUeCKH (hOPMUPOBAThCS U3 JAHHBIX, MPUHATHIX OT REST-
API backend, c mozcTaBneHrem 3HaueHui nmepeMeHHbIx B cTpoKy GET-3ampoca k g31mbopay. B ciyuae
TIO/ICTAHOBKH JjaHHBIX 13 GET-3anpoca, TpeOyeTcs B 06s13aTe/IbHOM TOPs/IKe 9KPaHUPOBATh JIaHHBIE,
yTOOBI M30€XKaTh aTaky TUMNa XSS

2.4.1 General Info — o01uii HaboOp AAHHBIX, TOKA3bIBAIOIIHMN TEKYITlee COCTOsTHUE OI0KuUeiiHa,
BbIOOpKa 13 ES 110 yMosruaHuto (KpoMe OT/e/IbHO 0003HaUeHHBIX JJAHHBIX ) — 3a Mpolie/ime 24 yaca,
OTCUUTBIBAEMBIX OT TIOC/IETHETO ZIOKYMEHTa, Tomnasiiero B datastore. Takke CieflyeT yUUThIBaTb OTUET
BPEMEHHU M COOTBETCTBHE Ha3BaHUH HEKOTOPBIX MHAEKCOB /laTaM CO3/jaHHsI ¥ BDEMEHH T0rajaHui
JIOKYMEHTOB B CaM UHJIEKC.

N/A

Transactions count User type distribution

Leailet| © OpenSirecibiap © Carto

Leailet| © OpenSirectiiap ® CartoDB

2.4.1.1 AVG TPB (egunnuHoe 3HaueHue) — CpejHee KOJTMUECTBO TPaH3aKLWH 3a 610K

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527607051899","1te":"1527607651899","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"}}1} },"aggs":{"2":{"date_histogram":
{"interval":"5s","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527607051899","max":"1527607651899"},"format":"epoch_millis"},"aggs":{"1":{"avg":
{"field":"tcount"}}}}}} "




2.4.1.2 AVG TPS (egunuuHOe 3HaueHue) — Cpe/iHee KOJIMYeCTBO TPaH3aKLi B CEKyHAY (3HaueHue
BBICUMTBIBAETCSI Pa3 B MUHYTY)

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527607686910","Ite":"1527607746910","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"1s","field":"@dtime","min_doc_count":0,"extended_bounds":

{"min":"1527607686910","max":"1527607746910" },"format":"epoch_millis"},"aggs":{}}}} "

2.4.1.3 Transactions Per Day (efuH1UHOe 3HaueHue) — 00IIlee KOTMUECTBO TPaH3aKI[|H 3a JIeHb

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527521411915","Ite":"1527607811915","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"}}1} },"aggs":{"2":{"date_histogram":
{"interval":"15m","field":"@dtime","min_doc_count":0,"extended_bounds":

{"min":"1527521411915","max":"1527607811915"},"format":"epoch_millis"},"aggs":{} } }} "

2.4.1.4 Avg TPT (eauHuuHOe 3HaueHHe) — CpefiHee KOJTMUeCTBO TOKeHOB 3a TPaH3aKI[UIO (3HaueHue
BBICUMTHIBAETCSI Pa3 B MUHYTY)

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527607601993","Ite":"1527607901993","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"10s","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527607601993","max":"1527607901993"},"format":"epoch_millis"},"aggs":{"1":{"avg":
{"field":"token_count"}}}}}} "

2.4.1.5 Token turnover per day (eiHUUHOe 3HaueHHe) — KOJINUeCTBO TOKEHOB B TPAH3aKLIUSIX 3a /leHb

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527521576998","Ite":"1527607976998","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"15m","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527521576998","max":"1527607976998" },"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count","missing":0} }}}}} "




2.4.1.6 Active users per day (eJuHUUHOe 3HaueHHe) — KOJIMUeCTBO aKTUBHBIX YHUKATbHBIX
T10/1b30BaTesiel B IeHb (BBICUMTHIBAETCS] KOJTMUECTBO OTIPaBUTe el TpaH3aKLUK B [1eHb)

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527521627002","1te":"1527608027002","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"10d","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527521627002","max":"1527608027002"},"format":"epoch_millis"},"aggs":{"1":
{"cardinality":{"field":"sender"}}}}}} "

2.4.1.7 User heatmap (kapra-heatmap) orobpa>kaeT Ha KapTe T0/Ib30BaTe/Iel CeTH, C pa3/ie/IeHHeM T10
ToJIro “user_type”

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"clients","max_concurrent_sh
ard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527528887555","Ite":"1527615287555","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"client_type: user"}}]}},"aggs":{"3":{"terms":
{"field":"client_type","size":500,"order":{"_count":"desc"},"min_doc_count":1},"aggs":{"2":
{"geohash_grid":{"field":"geoip.location","precision":7},"aggs":{}}} } } } "

2.4.1.8 User Type distribution otrobpakaeT pacripe/iesieHue M0/Ib30BaTe el CeTH I10 MOJII0
“user_type” B BU/le KDYTOBOU JUarpaMMBbl.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"clients","max_concurrent_sh
ard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527528987563","Ite":"1527615387563","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"client_type:user"}}]}},"aggs":{"2":{"date_histogram":
{"interval":"1d","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527528987563","max":"1527615387563"},"format":"epoch_millis"},"aggs":{} } } }
{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"clients","max_concurrent_sha
rd_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527528987563","Ite":"1527615387563","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"client_type:validator"}}]}},"aggs":{"2":{"date_histogram":
{"interval":"1d","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527528987563","max":"1527615387563"},"format":"epoch_millis"},"aggs":{}} }} "




2.4.1.9 Transactions count oTo6pa)keHHe KOJMUeCTBa TPaH3aKLMi 3a TpolLe/ille CyTKH, C
pa3bueHrieM Ha CTO/IOLIb, T/ie KaXK/AbI CTo/10e1] COOTBETCTBYET BpeMEeHHOMY MHTepBajly B 2 MUHYTHI.
Ha ganHoM rpaduke TpeOyeTcst pa3JesieHre CTOMIOIOB M0 KOJTMYeCTBY TPaH3aKIUH 10 TOJTHO
“token_type”

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527529212581","Ite":"1527615612581","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"4":{"terms":
{"field":"token_type","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":{"2":
{"date_histogram":{"interval":"2m","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527529212581","max":"1527615612581"},"format":"epoch_millis"},"aggs":{}}} }}}
{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurren
t_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527529212581","Ite":"1527615612581","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"2m","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527529212581","max":"1527615612581"},"format":"epoch_millis"},"aggs":{}}}} "

2.4.1.10 Token movement per day oTrobpakaeT KOJIMUeCTBO TOKEHOB B 000pOTe 3a TpOIIeAle CyTKH
B BH/le rpadiKa, C BpeMeHHbIM MHTepBasioM B 2 MUHYThL. Ha aHHOM rpaduike Takke TpeOyeTcs
pa3zbueHue Ha noArpaduku 1o nomo “token_type”.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527529382663","Ite":"1527615782663","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"2":{"date_histogram":
{"interval":"30s","field":" @dtime","min_doc_count":0,"extended_bounds":
{"min":"1527529382663","max":"1527615782663"},"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count"}}}}}}
{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurren
t_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527529382663","1te":"1527615782663","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"aggs":{"3":{"terms":
{"field":"token_type","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":{"2":
{"date_histogram":{"interval":"30s","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527529382663","max":"1527615782663"},"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count"}}}}}}}} "

2.4.1.11 Block validations — Tabsuiia, TTOKa3bIBaroIIasl MOCeHHE 3aBa/IMIMPOBaHHbIe O/I0KH, C
pa3bueHureM Ha ctonbiel: Block # (Homep 6/10ka), Validator key (ry6iuuHbIii K/Ttod BakaTopa),
Transaction Count (Ko/iiuecTBO TpaH3aKiuii B 0/10ke). [laHHast TabnuIia [O/DKHA MTOKa3bIBaTh
nocsiefHue 20-30 6710K0B (B 3aBUCHMOCTH OT BEPCTKH), C IOCTPAHUUHBIM TlepeK/TIoueHreM MeXy
cririckaMu O/I0KOB, TakKyKe BO3MOKHO MCITO/Tb30BaHKe OT/Ie/TbHOTO MeTO/Ia /iJIsi CKPOJIIa TI0 pe3y/ibTaTaM
TI0MCKOBOM BbI/IauM.



2.4.1.11.1 3Hauenus siueek crosoma Block #” dhopmupyertcs u3 nons “bheight” u gomkHO OBITH
TIpe/ICTaB/IeHO B BHIe CChIIOK Ha A31bopg “Block Info”, 1. 2.4.2, ¢ mepefjaBaeMbIM B KaueCTBe
aprymMeHTa CTpaHUIIbl, HOMepoM 0Ji0Ka U3 sTueikH, AJisi 0ToOpakeHUs1 MH(OPMAaIUY TI0 KOHKPETHOMY
6/10KY.

2.4.1.11.2 fJueiiku cronbua “Validator key”, chopmupoBanHbie u3 mosist “validator”, Jo/mKHbBI Takke
ABNSATHCSA CChIIKAMU, Ha A31bopy “Validator Info”, m. 2.4.3, mepeiaBaemMblii apryMeHT — 3HaueHHe
STUeMKH, TOXKe TepeZiaBaeMbli 1jesieBoM cTpaHulie. CiefyeT yUMTbIBaTh, UTO B JAHHOM CJlydae siuelka
MOXKET COZIepP>KaTh CTPOKY OOJIBILION AJIMHEL, ¥ B CJTy4ae, eC/Ii CTPOKa He Oy/leT MoMeI|aThCs Ha SKPaH,
COKpaAILIaTh ee C TIOMOLbI0 CBOMCTB cTusist CSS

white-space: nowrap;
overflow: hidden;
text-overflow: ellipsis;

2.4.1.11.3 Cronber; “Transaction count” oTpa’kaeT KOJIM4eCTBO TPaH3aKLMi B 6y10ke U3 mons “tcount”

o

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks" }
{"size":500,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1525023957686","1te":"1527615947686","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"sort":{"@dtime":

{"order":"desc","unmapped_type":"boolean"} },"script_fields":{},"docvalue_fields":["@dtime"]} "

2.4.1.12 Tab6mua “Last Transactions” oToOpakaeT MMOCTpaHWYHBINA CMUCOK (Kak B 1. 2.4.1.11,
TOCTPaHUYHOE TIepeK/IioueHre MOXKeT ObITh peanM30BaHo OTAe/ bHBIM MeTogoM REST-API)
MH(OpPMAaLWK 10 TPaH3aKLUsIM, pa3ziesieHa Ha cToonbl “Sender” (OTmpaBUTesb TPAH3aKLIWH),
“Receiver” (momyuarenb TpaH3akiuu), “Tokens” (kommuecTBO nepefiaHHbIX TOKeHOB), Type (TUn
TOKeHa)

2.4.1.12.1 Cronbers “Sender” (1osie sender) orobpa)kaeTcst Kak ccbuika Ha gamdopn “User Info”, 1.
2.4.4, nepenaBaeMblii aprymeHT — public_key mosib30Baters, B3ATbIi 13 sTUeKH, Ha KOTOPYIO ObLIO
Ha)kaTHe. Takxke, Kak ¥ B 11. 2.4.1.11.2, cTpoka MO>keT ObITh OOJIBINION JTUHBI U TpebyeTcs ee
COKpAIIIaTh TEM >Ke CII0COOOM.

2.4.1.12.2 Cronbe1s “Receiver” (1osie receiver) — otobpaxkaetcs u BefieT cebst Kak ctonber] “Sender”
(m. 2.4.1.12.1)



2.4.1.12.3 Cron6er “Tokens” (mosie token_count) — oTo6pa’kaeT KOJTMUECTBO TOKEHOB, Tiepe/laHHbIX 3a
TpaH3aKLMI0, C TOYHOCTBIO Z10 4X 3HAKOB M0CJIe 3arsToM.

2.4.1.12.4 Cron6er; “Type” (rione token_type) — orobpa’keHre THTIa TOKeHa TPaH3aKIU1 U3
COOTBETCTBYIOLLIETO I10Jis1, C UCII0/Ib30BaHKeM javascript-¢pyHkumu .toUpperCase()

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions
nt_shard_requests":256} {"size":500,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1525026579160","1te":"1527618569160","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"*"} }1}},"sort":{"@dtime":

mwn

{"order":"desc","unmapped_type":"boolean"} },"script_fields":{},"docvalue_fields":["@dtime"]} "

nmunu

, MaX_concurre

2.4.2 Block Info — oTo6paskeHune nH(opmalyy 1o KOHKpeTHOMY 0/10KY, HOMep KOTOpPOTO Tepe/iaeTcst
crpanulie B URL GET-3arnpoca, Harpumep

http://example.com/blocks?blocknum=<Homep 6s10ka> '

Inist manHOTO A31I00pAA KAIMpoBaHKe Tpedyercs Ha 10 MUHYT C MOMEHTa TOC/IeIHeT0 oOpaleHus K
koHKpeTHOMY MeToZly REST-API, nanHbIi Aembop/ He sSIB/IsSeTCS AUHAMUUeCKUM. Tak Kak UHJeKChI
coziep>karte “HGOpMaIHio 0 6;10KaX U TpaH3aKI[USIX SB/ISIETCS JaTUPOBaHHBIM (pa3zie/ieHHbIN Ha
TIOZIBIH/IEKCHI TIO iaTe), HeoOxoaquMo pa3paboratk MeTa-uHZEKC B ES ¢ copeprkaHueM Kiitou-3HaueHue,

I7le B KauecCTBe K/Iroua — Homep 010Ka, @ MacCHB 3HauUeHU — MMeHa WH/IeKCOB, B KOTOPBIX XPaHUTCS
uH(popmarysi 0 caMoM 0/10Ke ¥ ero TPaH3aKLMsX.




2.4.2.1 Transactions in Block (equHHUHOe 3HauUeHWe) — KOJTMUECTBO TPaH3aKIWi B O/10Ke, U3 MO/
“tcount”

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1514754000000","Ite":"1527619503601","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"bheight:3073"} }1} },"aggs":{"2":{"date_histogram":
{"interval":"1d","field":"@dtime","min_doc_count":0,"extended_bounds":

{"min":"1514754000000","max":"1527619503601"},"format":"epoch_millis"},"aggs":{"1":{"max":
{"field":"tcount"}}}}}} "

2.4.2.1 Tokens turnover in block <blocknum> (eguHHUHOe 3HaueHWe) — 0OOPOT TOKEHOB B IAHHOM
6noke, <blocknum> — Homep 6s10Ka.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1514754000000","1te":"1527619978986","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"block:3073"} }1} },"aggs":{"2":{"date_histogram":
{"interval":"100000d","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1514754000000","max":"1527619978986" },"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count"}}}}}} "

2.4.2.2 Transactions in block #<blocknum> — tabsuiia, uaenTruHas 1. 2.4.1.12 (Last transactions
nammbopzaa General Info), ¢ coxpaHeHuem Bcelt JIOTUKY TT€PEX0OZ0B C STUeMKH TaOMUIIBI Ha CTPAHULLY

“User Info” (1. 2.4.4), c eAMHCTBEHHOM pa3HMLIel, BIOOPKA ZI0/DKHA ObITh MPOU3BE/EHA TI0 TEKYIIIEMY
HOMepy OJ10Ka

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":500,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1514754000000","1te":"1527620350146","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"block:3073"}}1} },"sort":{"@dtime":

{"order":"desc","unmapped_type":"boolean"}},"script_fields":{},"docvalue_fields":["@dtime"]} "




2.4.3 Validator Info — g31m60ps oToOpakeHus1 JaHHBIX 110 KOHKPETHOMY Y3/Ty-Ba/IMJaTopy, Tiepexo/| Ha
KOTOPBIM OCYII[eCTBsIeTCs 1Mof00HO 1.2.4.2, Bce JaHHbIe KeIUPYIOTCs Ha 10 MUHYT.

Validated blocks

2.4.3.1 Blocks validated — Ta6suija, moka3biBarolijasi CIIMCOK BaJTUAUPOBAHHBIX JJAHHBIM y3/10M
6710K0B, € repexofamMu 1o Homepy 0710Ka, aHarmoruyHo 1. 2.4.1.11

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks" }
{"size":100,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1369855369249","1te":"1527621759249","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"validator:-MFYwWEAYHKo0ZIzj0CAQYFK4EEAAoDQgAESiQu6
MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VqA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}1} },"sort":
{"@dtime":{"order":"desc","unmapped_type":"boolean"} },"script_fields":{},"docvalue_fields":

["@dtime"]} "

2.4.3.2 Validator balance — Tekymuii 6asaHC BamugaTopa, eAMHUYHOE 3HaUeHHe.,

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"balance"} {"size":0,"query":
{"bool":{"filter":[{ "range":{"@dtime":
{"gte":"1526295480937","Ite":"1526320898933","format":"epoch_millis"} } },{"query_string":

{"analyze_wildcard":true,"query":"user:MFYWEAYHKo0ZIzj0OCAQYFK4EEAAoDQgAESiQu6MW
TDDL\VIWwDjeDDUCcK4E4T5MRVeNJy0\\

HSDnQDLG\VAfsEjN8CZ5bM\VqA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}1} },"aggs":{"2":
{"terms":{"field":"balance","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":{}} }} "




2.4.3.3 Validated blocks — konruecTBO Ba/MITUPOBaHHBIX JAHHBIM y3/10M O/I0KOB, BEIOOPKA TI0 BCEM
rHjekcaM blocks-*, equHUYHOE 3HaUeHMe.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks-*"}
{"size":0,"query":{"bool":{"filter":[{ "range":{"@dtime":
{"gte":"1526295480937","Ite":"1526320898933","format":"epoch_millis"} } },{"query_string":

{"analyze_wildcard":true,"query":"validator:MFYWEAYHKo0ZIzZj0CAQYFK4EEA AoDQgAESiQu6
MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":
{"terms":{"field":"bheight","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":{}}}} "

2.4.3.4 Total transactions validated — KoMuecTBO BaMIMPOBAaHHBIX JaHHBIM Y3/I0M TpaH3aKLWH,
BBIOODKA 110 BCeM MHJeKcaM transactions-*

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1526295480937","Ite":"1526320898933","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"validator:MFYwWEAYHKo0ZIzj0CAQYFK4EEA AoDQgAESiQu6
MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":
{"date_histogram":{"interval":"100000d","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1526295480937","max":"1526320898933"},"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"tcount","missing":0}}} } }} "

2.4.3.5 % of total validations — kpyroBas frarpaMMa COOTHOIIIEHHM 00I1[ero KoyinuecTBa O/I0KOB K
KOJIN4eCTBY OJIOKOB, BaJTUTUPOBAHHBIX IaHHBIM y3/I0M.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1526295480937","Ite":"1526320898933","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"NOT

validator:MFYWEAYHKo0ZI1zj0CAQYFK4EEAA0DQgAESiQu6MWTDDL\VIWwDjeDDUCcK4E4
TSMRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":
{"date_histogram":{"interval":"2h","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1526295480937","max":"1526320898933"},"format":"epoch_millis"},"aggs":{} } } }
{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1526295480937","Ite":"1526320898933","format":"epoch_millis"} } },{"query_string":

{"analyze_wildcard":true,"query":"validator:MFYwWEAYHKo0ZIzZj0CAQYFK4EEA AoDQgAESiQu6
MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":
{"date_histogram":{"interval":"2h","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1526295480937","max":"1526320898933"},"format":"epoch_millis"},"aggs":{}} }} "




2.4.3.6 Validated blocks — rpaduk BanyrpoBaHHBIX O/I0KOB 3a mpolie/iiye 24 yaca C UHTEPBAJIOM B
2 MUHYTBI, 0TOOpakaeTcst Kak CTo/OI[bI, TTo00Ho 11. 2.4.1.9

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"blocks"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527622692311","Ite":"1527536292311","format":"epoch_millis"} } },{"query_string":

{"analyze_wildcard":true,"query":"validator:MFYWEAYHKo0ZIzZj0CAQYFK4EEA AoDQgAESiQu6
MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJyO\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":
{"date_histogram":{"interval":"10ms","field":"@dtime","min_doc_count":0,"extended_bounds":
{"min":"1527622692311","max":"1527536292311"},"format":"epoch_millis"},"aggs":{} }} } "

2.4.3.7 Validator location — kapra, mogo6Hasi 2.4.1.7, ¢ pa3nuureM B TOM, UTO Ha KapTe J0/DKeH
0TOOpPa)KaThCsI TONIBKO OAWH 0OBEKT — TeKYIIHil BalmuiaTop

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"clients","max_concurrent_sh
ard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{"@dtime":{"gte":"-
30029372223102","Ite":"1527622976898","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"public_key: MFYWEAYHKo0ZI1zj0CAQYFK4EEAA0DQgAESiQ
u6MWTDDL\VIWwDjeDDUCcK4E4T5MRVeNJy0\\

HSDnQDLG\VAfsEjN8CZ5bM\VgA AfPJ4uXHh8rXXWgkD5zu2MpA\=\\="}}]} },"aggs":{"2":

{"terms":{"field":"client_type","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":

192208

2.4.4 User Info — [Teti6opz, mepexo/; Ha KOTOPBIM OCYILIECTB/ISIETCS] AHAJIOTUYHO JBYM TIPebIAYIIUM

(n. 2.4.2 un.2.4.3), rae B KauecTBe nnepeMeHHoli GET-3aripoca siBnsietcst public_key nonb3oBaTteis
CeTH, KellIMpOBaHUe JaHHbIX — 5 MUHYT.

User balance Transactions

-1802973




2.4.4.1 User balance — equiHU4HOe 3HaueHHe TeKyIero 6asaHca moyib30BaTerst

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"balance"} {"size":0,"query":
{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527602606699","1te":"1527624206699","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"user:f418473913ee0e45dbbae718cef42c463461e6f5f932b8ff3455
f43427129be7aada42add8fe3fadcB8ad42dfe2913afadf70f10080fbb3be8db87638f1c299ccc™}}1} },"aggs
"{"2":{"terms":{"field":"balance","size":10,"order":{"_term":"desc"},"min_doc_count":1},"aggs":

i

2.4.4.2 Transactions — rpadyK, 0TOOpaskaroIiii TOC/eHYe TPAH3aKL[MH MOb30Bareis 3a 24 yaca ¢

VHTEepPBaJioM B 2 MUHYTHI, C pa3jesneHreM rpaduka (stacked graph), korza nosib3oBatesib IBASICS
OTIIPaBUTEJIEM W/ TIOyuaTesieM.

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{" @dtime":
{"gte":"1527602763177","1te":"1527624363177","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"sender:
£418473913ee0e45dbbae718cef42c463461e6f5f932b8ff3455f43427f29be7aadad42add8fe3fadc8a42df
e2913afadf70f10080fbb3be8db87638f1c299ccc"}}1} },"aggs":{"2":{"date_histogram":

{"interval":"15s","field":" @dtime","min_doc_count":0,"extended_bounds":
{"min":"1527602763177","max":"1527624363177"},"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count"}}}}}}

{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurren
t_shard_requests":256} {"size":0,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527602763177","Ite":"1527624363177","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"receiver:
£418473913ee0e45dbbae718cef42c463461e6f5f932b8ff3455f43427f29be7aada42add8fe3fadc8a42df
e2913afadf70f10080fbb3be8db87638f1c299¢ccc"} }1} },"aggs":{"2":{"date_histogram":

{"interval":"15s","field":" @dtime","min_doc_count":0,"extended_bounds":
{"min":"1527602763177","max":"1527624363177"},"format":"epoch_millis"},"aggs":{"1":{"sum":
{"field":"token_count"}}}}}} "

2.4.4.3 Transactions — CrMCOK MOC/IeJHUX TpaH3aKIIUK 110Ib30BaTe/isl, ToZie OH SIBJIS/ICS
OTMpaBUTE/IEM WU/IH TT0JTyuaTesieM, OTCOPTUPOBAHHBIH 110 110/F0 @dtime, 110 yOBIBaHUIO, C TIarMHALIAEH,
aHaJIOTUYHOU TIPeAbIAYIIUM Tabnuijam 0ToOpa)keHus TpaH3akIwid, 1. 2.4.1.12 n . 2.4.2.2.

2.4.4.3.1 Cronb6er; Time, chopMypoBaHHbIN U3 107151 @dtime 0KyMeHTa, 0TOOpaskaluii BpeMsi
TpaH3akiuu B popmate dd-MM-yyyy HH:mm:ss, monyueHHbIM U3 unix-timestamp 3HaueHusi @dtime

2.4.4.3.2 Crosnb6ers Block #, mosne block, ¢ Bo3umMoxHOCTRIO iepexozia Ha Aenioop “Block info”, .
2.4.2



2.4.4.3.3 Cronb6er; Token type, none token_type, aHayoruuso 1. 2.4.1.12.4

2.4.4.3.4 Cron6er; Token count, rose token_count, aHajornuso m. 2.4.1.12.3

2.4.4.3.5 Crosnberr Sender, rosie sender, aHayioruuHo 11. 2.4.1.12.1, ¢ coxpaHeHreM TiepexoioB Ha
nembopa “User Info”, 1. 2.4.4

2.4.4.3.6 Cronber; Receiver, rose receiver, aHajoruuto 11. 2.4.1.12.2 , ¢ coxpaHeHHeM T1epexo/ioB Ha
nammbopa “User Info”, . 2.4.4

"{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions",""max_concurre
nt_shard_requests":256} {"size":500,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527603721654","1te":"1527625321654","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"sender:f418473913ee0Oe45dbbae718cef42c463461e6£5f932b8ff34
55f43427f29be7aadad42add8fe3fa4c8a42dfe2913afadf70f10080fbb3be8db87638f1c299ccc"}}1}},"so
rt":{"@dtime":{"order":"desc","unmapped_type":"boolean"} },"script_fields":{},"docvalue_fields":
["@dtime"]}
{"search_type":"query_then_fetch","ignore_unavailable":true,"index":"transactions","max_concurren
t_shard_requests":256} {"size":500,"query":{"bool":{"filter":[{"range":{"@dtime":
{"gte":"1527603721654","Ite":"1527625321654","format":"epoch_millis"} } },{"query_string":
{"analyze_wildcard":true,"query":"receiver:f418473913ee0Oe45dbbae718cef42c463461e6f5f932b8ff3
455f43427129be7aada42add8fe3fa4c8a42dfe2913afadf70f10080fbb3be8db87638f1c299¢ccc"} }1}},"s
ort":{"@dtime":{"order":"desc","unmapped_type":"boolean"} },"script_fields":{},"docvalue_fields":

["@dtime"]} "




