View 1. Head to head

dunTtep Koj Ke ce kopmucTth 3a vw_head_to_head ke 6uae cnopepn id Ha aBaTta TUMa.
Cnyuaj Ha ynoTpeba e npernen Ha npeTxoaHn cpenbu nomely gBata TuMa 3a efeH
HaTnpeBap.

MHnymnjanHoTo BpeMe Ha naspluyBame e 3s 123ms. BpemeTto He e npudaTtnmeo.
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HajckanuTte onepauwnn ce full scan Ha Tabennte event n event_attribute.

MpBo ce npeypenyBa kBepuUTo Aa dunTpmupa crnopes rnoneto event.event_type_id HamecTo
cnopep event_type.type, co uen aa ce UCKOPUCTM MHAOEKCOT KOoj Ke 6uae noctaBeH Ha Event
Tabenara:

Before:

FROM Event e

JOIN Event_type et ON et.event_type_id = e.event_type_id
LEFT JOIN Event_attribute ea ON ea.event_id = e.event_id

AND ea.attribute_name = 'shot.outcome'



WHERE
(et.type ='Shot' AND ea.attribute_value ='Goal')

OR et.type ='0Own Goal For'

After:
FROM Event e
LEFT JOIN Event_attribute ea ON ea.event_id = e.event_id
AND ea.attribute_name ='shot.outcome’
WHERE
(e.event_type_id = (SELECT event_type_id FROM Event_type WHERE type ='Shot')
AND ea.attribute_value = 'Goal’)

OR e.event_type_id = (SELECT event_type_id FROM Event_type WHERE type = 'Own Goal
For')

[2026-05-03 23:21:55 I 0 Ev I e, second)

affected in 14 m
.public> UPDATE Event SET minute = WHERE event_id =
fected in 5 ms

pitchmap.public> T INTO Event_attribute (event_id, attribute_name, attribute_value)

[2026-05-03 2 44] 1 row affected in 4 ms
[2026-05- 5] pitchmap.public> UPDATE Event_attribut

WHERE event_id = AND attribute_name
[2026-05-03 2 :55] 1 row affected in 2 ms

Hopnasame nHaekc Ha Event(event_type_id, match_id, team_id). Mo npeypenysaweTo Ha
norneaoT N KOpPUCTeHE Ha MHAEKCOT Ha Event Tabenata BpeMeTo ce HaManyBa Ha 738ms.

pitchmap.publ

[ ]
[2026-05-03 23:31:30] 1 row retrieved 7 X 424 ms, fetching: 314 ms)

WHERE (et.type ='Shot' AND ea.attribute_value ='Goal') OR et.type = 'Own Goal For' - Bo
OBOj crniyyaj, egHata rpaHka Tpeba ga gojae go event attribute, gogeka gpyraTta (3a aBToron)
HeMa event_attributes. [NnaHepoT Mopa aa nsbepe eaeH nNnaH 1 BO cnyyajoB ro bupa garm
crnowu cuTe eBeHTU co event_attributes na notoa ga ro nposepu ycnoeoT. [Nopaan Toa 0BOj
ycnos ro npeypeaysaMe co UNION 3a ga ce onTMMuanpa gogaTtHo U ga ce UCKOPUCTHU
MHAOeKcoT Ha event_attribute TabenaTa.



LHopasamMe nHaekc Ha Event_attribute(attribute_value, event_id) where attribute_name =
‘shot.outcome’

BpemMeTto ce HamManyBa Ha 485ms wiTo e npudaTtnneo.

[2026-05-03 t (match_id, team_id, player_id, event_type_id, minute,
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-085-03 :55:86] pitchmap.public

2026-05-03 :Bé Ffected in 6
[2026-05-083 23:55: pitchmap.public> UP

WHERE event_id =
[2026-05-03 285 1 row affected in 3 ms

g from 1 in 485 ( : , Fetchin
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View 2. Season overview

dunTep KOj Ke ce KOPUCTKU 3a VW_season_overview Ke buae crnopeg id Ha ce3oHaTa U
ouBunanjata. Cnyyaj Ha ynotpeba e npernes Ha CTaTUCTUKKM 3a e4Ha Ce30Ha BO eaHa
nvra (aneun3snja).

MHnymnjanHoTo BpeMe Ha n3epluyBame € 4s 792ms. BpeMeTo He e npudaTtnmeo.

[2026-05-05 19:03:31] pitchmap.public>

[2026-05-05 19 6] 1 row retrieved ting from 1 in 4 s 792 n

INTO Ticket(match_id, is_scanned, seat_id, price) VALUES (

row affected in 13 ms '
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Hash Join
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Ce npaBun UCTOTO NpeypenyBame 3a arpervpare Ha royloBUTe Kako 1 BO MPBUOT Nor/nesq 3a
[a ce nckopucrtart uctute nHaekcu Ha Event n Event_attribute rtabenurte. [lononHutenHo ce
nopasa nHaekc Ha Ticket(match_id) where is_scanned = true

Mo penickopucTyBatbe Ha MHAEKCUTE oA NPBUOT NOrNea U AoAaBatbe Ha HOBMOT, BPEMETO
ce HaManyBa Ha 1s 64ms LWITO e NpudaTINBO 3eMajKN B NpeaBua geka ce arpervpaat
noagaTtoum nomery 3 Tabenn co no ~15 MUINOHU peanun:



[2026-05-05 19:12:48] pitchmap.publi * from v son_id = and division_id =
[2026-05-05 19:12:49] 1 row retriev ecution: 741 fetching: 32 5)

4 01:04:10] pitchmap.public> UPDATE Ticket SET WHERE match_id =
01:04:10] completed in 2

Operation
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@ Index Scan (Index table: event_attribute; index: idx_event_attr_shot;

¥ Index Scan ble: event; index: event_pkey;

table: s
table: division; index: division_pkey;
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View 3. Stadium utilization

dunTep Koj Ke ce kopucTn 3a vw_utilization ke buae cnopeg id Ha cTagUoOHOT U
ce3oHarta. Cnyuaj Ha ynoTpeba e npernen Ha cTaTUCTUKN 38 KOPUCTEHE Ha CTaAMOH BO
efHa ce3oHa.



MHnumjanHoTo BpeMe Ha naBpLuyBare e 1s 571ms. BpeMeTto He e npudaTtnueo.

[2026-05-05 19:17:47] pitchmap.public _utilization where stadium_id = and season_id

[2026-085-05 19:17:49] 1 row retrieved ting from 1 in 1 s 571 ms

S

7 ms, fetching: 334 ms)
Operation

v 4= Select

@D Full Scan (Seq S stadium;
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Op nnaHoOT Ha eBanyaumja rnegamMe geka Hajckanarta onepauuja e full scan Ha Ticket
Tabenarta. logaBaMe nHaekc Ha Ticket(match_id)

OnNTUMM3NPaHOTO BPEME Ha U3BpLUYyBake e 433ms LTo e Nnpudataneo.

[2026-85-05 19:22:7 pitchmap.public> select * from vw_utilization where stadium_id = and season_id =

[2026-05-05 19:22:72 1 row retrieved starting from 1 in 433 ms (execution: 91 ms, fetching: 342 ms)

[2026-05-05 19:25:85] pitchmap.public> insert inte Ticket(match_id, is_scanned, seat_id, price) values (
[2026-05-05 19:25:05] 1 row affected in 12 ms

]

[2026-05-05 19:26:40] pitchmap.public> update Ticket set is_scanned = false where match_id = and seat_id = and price =

[2026-05-05 19:26:40] 1 row affected in 3 ms

lNnaH Ha eBanyaunja no gogaBake NHOEKCU:
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@@ Full Scan (Seq Scan) table: division;

View 4. vw_match_summary

dunTtep Koj Ke ce kopucTh 3a vw_match_summary ke 6uae cnopen match_id nnm
season_id. Cny4aj Ha ynotpe6a e npernea Ha pe3yntatim u CTaTUCTUKM 3a HaTNpeBapu —
ronoBu, KAPTOHMU, Cyamnja U CTaaUOH.

MHuumnjanHoTO BpeMe Ha naepLuyBare e 8s 751ms. BpeMeTto He e npudatnmneo.



HajckanuTte onepauwnn ce Parallel Seq Scan Ha Tabenarta event_attribute — ckeHunpa ~26
MUINOHW peagnum npun 6apare KapToHu, 1 Parallel Seq Scan Ha TabenaTta event — ckeHupa

~12 MUANOHM peanum Npmn 6apare ronosu.

HopasamMe nHaekc Ha Event_attribute(attribute_value, event_id) where attribute_name =
'shot.outcome' 3a ga ce 3abp3a GUNTpMpPaHETO Ha FONOBU:

CREATE INDEX idx_event_attr_shot
ON public.event_attribute USING btree (attribute_value, event_id)

WHERE ((attribute_name)::text = 'shot.outcome'::text);

HopaBame nHaekc Ha Event_attribute(attribute_value, event_id) where attribute_name IN
(‘foul_committed.card’, 'bad_behaviour.card') 3a na ce ennMnHmnpa Seq Scan npu 6poere
KapToHU. MnaHepoT NnpeTxoaHO Mopalle aa ckeHupa ~26 MUINOHM peauum 3a ga rv Hajae



3anucuTte 3a kKapToHu. Co napumnjanHMoT MHAEKC AUPEKTHO Ce NpuUcTanyBa camo A0
peneBaHTHUTE peanuu:

CREATE INDEX idx_event_attr_cards
ON public.event_attribute USING btree (attribute_value, event_id)

WHERE ((attribute_name)::text = ANY ('{foul_committed.card,bad_behaviour.card}'));

HonaBaMe nHaekc Ha Event(event_type_id, match_id, team_id) 3a na ce 3abp3a
crnojyBameTo Ha Event tabenara:

CREATE INDEX h2h_idx

ON public.event USING btree (event_type_id, match_id, team_id);

Mo nopaBareTo Ha MHAEKCUTE BPEMETO ce HaManyBa Ha 373ms WTo e npudatnmeo (~23x
no6p30).

lNnaH Ha eBanyaumja No UHOEKCUTE:

team




View 5. vw_team_season_table

dunTep KOj Ke ce KOpMUCTK 3a vw_team_season_table ke 6uae cnopep id Ha ce3oHaTa m
oveunsunjata. Cnyuyaj Ha ynoTpeba e nperneg Ha Tabena 3a nura — nobean, pemum, nopasu,
ronosun n 6040BKM 3a CEKOj TUM BO CE30Ha.

MHnuymnjanHoTo BpeMe Ha n3epLuyBame € 6s 250ms. BpeMeTo He e npudaTtnmeo.

match

OBoj nornepn BHaTpeLLHO ro noBmkyesa vw_match_summary npeky CTE match_results, na ru
Hacneayea nctute npobnemun — Parallel Seq Scan Ha event u event_attribute Tabenure.

Ce penckopucTyBaaT UCTUTE MHAEKCHK AodaaeHn 3a vw_match_summary:
idx_event_attr_shot 3a ronoswu, idx_event_attr_cards 3a kapToHn 1 h2h_idx 3a event
Tabenata. buaejkn vw_team_season_table uenocHo ce 6a3mpa Ha vw_match_summary,
Hema notpeba on 4ooaTHU MHOEKCMK.

No penckopuctyBare Ha UHOEKCUTE 04 NPBUOT NOrMen BpeMeTo ce HaMmanyea Ha 164ms
wTo e npudarnmeo (~38x nobp30).



lNnaH Ha eBanyau,Mja no ontTMMn3aumnnTe:

stadium

View 6. vw_player_season_stats

dunTtep Koj Ke ce kopucTu 3a vw_player_season_stats Ke 6uae cnopep id Ha nrpayoT n
ce3oHarta. Cnyuaj Ha ynoTpeba e npernen Ha CTaTUCTUKK 3a Urpay BO CE30Ha — HacTanu,
rofioBU, aCUCTEHLMU, KAPTOHU W NPOLLEHKA Ha U3UTPaHN MUHYTU.

MHuumnjanHoTo BpeMe Ha naspLuyBame e 29s. BpeMmeto He e npudatnmeo.



(lineup_|

ibute_name):...

Op nnaHOT Ha eBanyauwuja rnegame geka Hajckanmute onepauuu ce Parallel Seq Scan Ha
event TabenaTta 3a Pass T1n (acucteHUMm) — ckeHmpa ~12 MUANOHM peanum x 5
napanenHu pabotHuum, Parallel Seq Scan Ha event_attribute x 2 naTt 3a >KONTU U LIPBEHNU
KapToHW, n Seq Scan Ha lineup Tabenarta co 131,707 peanum 6e3 nHgekc co external merge
sort Ha amck (2968kB).

Ce penckopucTtyBaart nHaoekcuTte idx_event_attr_shot, idx_event_attr_cards n h2h_idx og,
npeTxoaHmnTe nornegn. ononHUTenHo ce gogasa MHAEKC Ha
Event_attribute(attribute_value, event_id) where attribute_name = 'pass.goal_assist' 3a ga
ro 3aMeHmMe Seq Scan 3a acucrteHumm co Index Only Scan:

CREATE INDEX idx_event_attr_assist
ON public.event_attribute USING btree (attribute_value, event_id)

WHERE ((attribute_name)::text = 'pass.goal_assist'::text);



LHopasamMe nHaekc Ha Lineup(player_id, match_id, team_id, is_starter) 3a garo
enMMmnHnpame external merge sort Ha gUCK NP rpynMpare Ha HacTanm rno urpay u
ce3oHa:

CREATE INDEX idx_lineup_player_match

ON public.lineup USING btree (player_id, match_id, team_id, is_starter);

Mo penckopuUCTyBarbEeTO Ha MOCTOEYKUTE MHOEKCU N A0AaBaHETO HA HOBUTE, BPEMETO Ce
Hamanyea Ha 324ms wTo e npmdatTnneo (~89x Nnobp30).

[MnaH Ha eBanyaumnja no gogaBame NHOEKCU:

match




