HanpegHu 6a3m Ha nogaToum
®a3a 3: OnTumm3saumja Ha NpaLwaaHULM 1 norneamn

MpoekrT: Nnatdopma 3a eBuaeHUMja Ha n3bopu EDB

ElectionsDB

1. vw_election_results

1. MpumapeH ¢unTep 3a norneaot vw_election_results e ngeHTUPUKATOPOT Ha
NOAUTUYKMOT cybjeKT (entity_id), Buaejkn KopncHMUUTE HajuyecTo ja aHaAnsnpaar
pacnpeaenbata Ha r1acoBUTE U YCNEXOT HAa KOHKPETHA NapTuja AK Koannumja Hus
n3bopuTe 1 BKYNHM rnacosun. JononHUTENHO, MOrNeA0T MOXKe Aa ce puntTpmpa u
cnopeq naeHTudukaTopoT Ha n3bopute (election_id) co uen nobusare Ha NoaeTanHU
CTaTUCTUKM 332 KOHKPETEH U360opeH LUKAYC.

2. [lpumapHaTta HameHa Ha nornegoT vw_election_results e geTanHa aHann3a Ha BKYNHUOT
6p0j OCBOEHM rNacoBM No NOAUTUYKK CyDjeKTH 3a AageHn nsbopu. Co Herosa NnomoLl
MOKe [a ce aHa/In3npa KoKy r1acaum rnacane 3a ogpeneHa napTuja, 4a ce cnopeaysa
yCnexoT Ha NapTUMTe BO PasIMYyHU M3BOPHU FOANHU U A3 ce BM3yennsmpa
nobeagHNYKMOT MEeTOZ Ha KOPUCHUYKMOT MHTepdejc. Buaejkm oBoj nornes Cy»Ku Kako
OCHOBa 33 PUHANHUTE aHAIMTUYKN U3BELITAM U TPAPUKOHK, HEFrOBUTE NepdpopmMaHCK ce

o4 ronema BaxKHOCT.

3. WHuumjanHoTo Bpeme 3a M3BpLUyBakbe M3HecyBa 581 ms , buaejkm 6asata BpLum
arperaumja n npebapyBare Ha UCTOPUCKUTE NOAATOLM 33 NapTMjaTa HU3 cUTE N3BOPHMU
LMKAYCU.

EXPLAIN ANALYZE




4. AHanun3aTa NoKaxyBa geka 6asaTta Kopuctm nosekekpaTHU Hash Join u Merge Join
onepawumu 3a NoBp3yBakbe HA TabenunTe, NPU WTO M3BPLUYBA CEKBEHLMjAaIHO CKEHUPAHbE
(Seq Scan) Bp3 political_entity n BknyyyBa Tpu napanenHu paboTHMUM 3a COPTUPaHLE BO
memopuja. bugejkn BpemeTo e 33,0BOINTENHO, Ce Npeasiara 3a4pXKyBare Ha
MOMEHTANIHaTa CTPYKTypa 6e3 AONONHUTENHU UHAEKCH.

& Results 1

QUERY PLAN

Nested Loop (cost=38626.33..38666.44 rows=45 width=769) (actual time=179.197..185.339 rows=12 loops=1)
-> Seq Scan on poh‘r ntity pe (cost=0.00..2.09 rows=1 width=31) (actual time=0.022..0.032 rows=1 loops=1)

Rows Removed by Filter: 86

1
2
3 Filter: (entity_id =
4
5

> Hash Join (cost=386 38662.55 rows=45 width=713) (actual time=179.158..185.268 rows=12 loops=1)
Hash Cond: (e.winner_method | wm.method_id)
-> Hash Join (co .04. 1.12 rows=45 width=205) (actual time=179.130..185.236 rows=12 loops=1)
Hash Cond: (e i et.election_type_id)
-> Hash Join (cost=38623.84..38659.74 rows=45 width=75) (actual time=179.110..185.211 rows=12 loops=1)
Hash Cond: (vote_result.election_id = e.election_id)
> Merge Join (cost=38621.83..38657.60 rows=45 width=40) (actual time=179.056..185.148 rows=12 loops=1)
Merge Cond: (vote_result.election_id = vote_result_1.election_id)
-> Finalize GroupAggregate (cost=18813.01..18830.11 rows=45 width=24) (actual time=58.627..58.769 rows
Group Key: vote_result.election_id
-> Gather Merge =18813.01..18828.99 rows=135 width=24) (actual time=58.617..58.748 rows=48 |«
Workers Planned: 3
Workers Launched: 3
-> Sort (cost=17812.97..17813.09 rows=45 width=24) (actual time=51.974..51.977 rows=12 loops=¢
Sort Key: vote result.election_id
Sort Method: quicksort Memory: 25kB
Worker 0: Sort Method: quicksort Memory: 25kB
Worker 1: Sort Method: anckSOIt Memory: 25kB

5. BpemeTo n3munHaTo BO M3BpLLIyBaI-be Ha onepau,MMTe insert u update M3HecyBa:

Insert: 219 ms

2. party_performance_over_time

1. MpumapeH duntep 3a nornenot vw_party_performance_over_time e nageHTudMKaTopot
Ha NONUTUYKKMOT cybjeKT (entity_id), Buaejkm KOpUCHULUTE HajuyecTo ro aHaansupaar
MCTOPUCKMOT yCNexX U TPEHAOT Ha eAHa KOHKpPeTHa napTtuja. lonoNHUTENHO, NorneaoT
MOXKe aa ce GuATpupa 1 cnopes AatymoT Ha u3bopuTe (election_date) 3a aa ce gobujar
NOAETa/IHU XPOHOJIOLKMN CTaTUCTUKM.

2. lNpumapHaTa HaMmeHa Ha nornegoT vw_party _performance_over_time e aHanu3a Ha
PacTOT UM NAAOT HA PEjTUHIOT Ha NapTUUTE HWU3 Pa3INYHM U360PHK unKycu. Co



Herosa NOMOLL Ce reHepupaaT aHaIMTUYKN TPaPUKOHM KOW FO NPUKaKyBaaT
NCTOPMUCKNOT nepdopmaHC Ha NOIUTUYKMKTE CYyDjeKTH.

3. WMHuMumMjanHo Bpeme 3a n3spliyBare e 880 ms
EXPLAIN ANALYZE
SELECT * FROM

WHERE

[9)
o
a

®cave M Cancel B Soipt : i i | 200 12 § 5: 1 12 he 81ms (1ms fetch), on

4. 3a onTummsaumja, 6asaTa BKAydyBa TpU NapanenHun paboTHULM U BPWKN GUHANHO
copTUparbe BoO MeMopuja npeky quicksort. Buaejkn BKYynHOTO Bpeme og okony 881ms e
cocema 33Z,0BO/IMTE/IHO 38 UCTOPUCKA aHANIUTKKA, Ce Npeanara 3afp)KyBake Ha
MOMEHTaIHaTa CTPYKTypa 6e3 BoBeayBatbe HOBU UHOEKCH.

QUERY PLAN
Sort (cost=24385.15..24385.20 rows=20 width=528) (actual time=300.022..305.626 rows=12 loops=1)
Sort Key: pv.entity_name, pv.election_date
Sort Method: quicksort Memory: 26kB
CTE party_votes

-> Finalize HashAggregate (cost=24152.30..24191.45 rows=3915 width=66) (actual time=299.654..305.334 rows=190 loops=1)
Group Key: e.election_id, pe.entity_id

Batches: 1 Memory Usage: 241kB
-> Gather (cost=22850.56..24064.21 rows=11745 width=66) (actual time=299.121..304.896 rows=760 loops=1)
Workers Planned: 3
Workers Launc
-> Partial HashAggregate (cost=21850.56..21889.71 rows=3915 width=66) (actual time=290.929..291.019 rows=190 loops=4)
Group Key: e.election_id, pe.entity_id
Batches: 1 Memory Usage: 241kB
Worker 0: Batches: 1 Memory Usage: 241kB
Worker 1: Batches: 1 Memory Usage: 241kB
Worker 2: Batches: 1 Memory Usage: 241kB
-> Hash Join (cost=4.97..18809.90 rows=405422 width=62) (actual time=0.257..224.372 rows=313170 loops=4)
Hash Cond: (vr.entity_id = pe.entity_id)
-> Hash Join (cost=2.01..17690.86 rows=405422 width=47) (actual time=0.128..152.357 rows=313170 loops=4)

Hash Cond: (vr.election_id = e.election_id)
-> Parallel Seq Scan on vote_result vr (cost=0.00..16524.39 rows=405422 width=20) (actual time=0.022..67.265 row
Filter: (candidate_id IS NULL)
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& 03 Rows Removed by Filter: 40648

BpemeTo n3mmnHaTO BO M3BpLUYBatbe Ha onepauunTe insert n update

Insert:




3.vw_voter_turnout

1.

MpumapeH puntep 3a nornegoT vw_voter_turnout e naeHTMMKATOPOT HA n3bopuTe
(election_id), buagejkm KOpUCHMUUTE HajUeCTO ja aHaAnM3npaaT M3Ne3HOCTa Ha rnacavymTe
33 KOHKpeTHM n3bopu. JoNONHUTENHO, NOrNeA0T MOXe Aa ce GUATpMpa n cnopes,
OMNWTMHA AN PEFMOH CO Len JobuBatbe Ha NoAeTa/HM CTaTUCTMKM 3a ogpedeHa
reorpadcka obnacr.

MpumapHaTa HameHa Ha nornegoT vw_voter_turnout e aHaan3a Ha U3NE3HOCTA Ha
rnacaymTe Ha pasnnyHu n3bopHu LmKaycu. Co Herosa NOMOLL MOMKe Aa Ce cnopeaysa
6p0ojoT Ha perucTpupaHun rnacaym, 6pojoT Ha rnacane rnacaym M NPOLEHTOT Ha
n3nesHocT no n3bopwm, perMoHn n onwTMHU. buaejkn oBoj Nnornes e HAMeHeT 3a
CTAaTUCTMYKM aHA/ZIN3U U U3BELUTaKN, HEeroBuTe nepPopmaHcu ce o4 ronema BaxKHOCT.
MHUUMjanHO Bpeme 3a U3BpLlyBare Ha Norneaot e 496.327ms.

<T EXPLAIN ANALYZE SELECT * FROM vw_voter_turnout WHERE electiot| ¢ <

T ‘““QUERY PLAN

¥
+*

&0 | 47 | Execution Time: 496327 ms
OBa Bpeme e peslaTMBHO BUCOKO 3a aHa/IMTUYKM MOT/Ie M 3aToa ce pasrie/ysa
MOXHOCT 3a ONTUMM3aLMja NPEKY UHAEKCUPaHbe.

AHanusaTta Ha NAaHoT 3a M3BpLIYyBak€ NOKaXKyBa AEKa HajFOI'IeM Aen on BpeMeTo ce

TPOLWIU Ha
" QUERY PLAN "

Onepa LLMjaTa Pa ra"el 1| Sort (cost=24281551.242815.52 rows=1 width=287) (actual time=483.253.492.727 rows=1 100ps=1)

2 | sortKey: eelection_date, (round(((((count())):numeric * 100.0) / (NULLIF((sum(ps.registered_voten), 0)):numeric), 2)) DESC

3| Sort Method: quicksort Memory: 25kB
Seq Sca n B p3 4 | -> Nested Loop (cost=1315.16.242815.50 rows="1width=287) (actual time=483.226.492.712 rows=1 loops=T1)

5 > Nested Loop (cost=1314.88.242807.17 rows=1 width=221) (actual time=483.176.492.659 rows=1 loops=1)
Ta 6ef| aTa ballot an E -> Hash Join (cost=1.57.2.70 rows=1width=173) (actual time=32.829.32.839 rows=1 loops=1)

’ 7 Hash Cond: (et.election_type_id = e.election_type_id)

3 | -> Seq Scan on election_type et (cost=0.00.1.09 rows=9 width=146) (actual time=0.014.0.018 rows=9 loops=1)
wTo ce n p e 68 py BaaT 9 | > Hash (cost=1.56.1.56 rows=1 width=43) (actual time=32.785.32.786 rows=1 loops=1)

0| Buckets: 1024 Batches: 1 Memory Usage: kB
ronem 6 0' 3anucu 1| > Seq Scan on election e (cost=0.00..1.56 rows=1 width=43) (actual time=32.762.32.766 rows=1 loops=1)

p J 12 Filter: (election_id = 8)
. 13| Rows Removed by Filter: 44

3a Aa ce NnpoHajaat 4| > Merge Full Join (cost=131331.24280446 rows=1 width=64) (actual time=450.338.459.809 rows=1 loops=1)

15 Filter: ((sum(ps.registered_voten) IS NOT NULL) OR ((count(*}) IS NOT NULL))

, 6 | -> GroupAggregate (cost=042.1648.83 rows=1 width=24) (actual time=2.000.2.002 rows=1 loops=1)

OHUe WwTo n p mnaraat 7 | -> Nested Loop (cost=0.42.1648.70 rows=47 width=20) (actual time=0.059.1.964 rows=167 loops=1)

18| > Seq Scan on polling_station ps (cost=0.00.310.80 rows=167 width=20) (actual time=0.026.1.395 rows=167 loops=1)
Ha KOH erTH nuTe 9| Filter: (municipality_id = 1130)

20 Rows Removed by Filter: 11657

21| -> Index Only Scan using uk_se on station_election se (cost=0.42.8.01 rows=1width=16) (actual time=0.003.0.003 rows=1loops=167)
n3 6 (0] p n. I_I (0] p apIM TOa | Index Cand: ((station_id = ps.station_id) AND (election id = 8))

23 Heap Fetches: 167

? -> Materialize (cost=1312.89.241155.61 rows="1 width=40) (actual time=448.318.457.787 rows=1 loops=1)
ce npeanara 2 | ~» Finalize GroupAgaregate (cost=1312.89.241155.60 rows=1 width=40) (actual time=448.313.457.780 rows=1loops=1)

26 | > Gather (cost=1312.89.241155.56 rows=4 width=40) (actual time=448.142.457.731 rows=4 loops=1)
Kpenpamwe nHaekc 27| Workers Planned: 4

28 Workers Launched: 4

20| -> Partial GroupAggregate (cost=312.89.240155.16 rows=1 width=40) (actual time=415.530.415.532 rows=1 loops=5)
BP3 KOJIOHATa 30| -> Hash Join (cost=312.89.240150.93 rows=562 width=17) (actual time=243.755.415.425 rows=1024 loops=5)

3 | Hash Cond: (b.station id = ps_1.station id)
e I ect | on |d BO ~> Parallel Seq Scan on ballot b (cost=0.00.239733.61 rows=39771 width=17) (actual time=21.843.410463 rows=31038 loops=5)

— 33 Filter: (election_id = 8)

34| Rows Removed by Filter: 3817769

Ta 6e]'| aTa ba”ot, 35 | > Hash (cost=310.80.310.80 rows=167 width=16) (actual time=1.482.1.483 rows=167 loops=5)




BpemeTo n3smmnHaTo BO M3BpLUYBakbe Ha onepaumuTe insert u update usHecysa:

Update on ballot (cost=0.44..8.46 rows=0 width=0) (actual time=17.953..17.954 rows=0 loops=1)
-> Index Scan using ballot_pkey on ballot (cost=0.44.8.46 rows=1 width=7) (actual time=17.727..17.730 rows=1 loops=1)
Index Cond: (ballot_id = 79382834)
Planning Time: 0.104 ms
Execution Time: 17.992 ms

Insert on ballot (cost=0.00..0.02 rows=0 width=0) (actual time=0.817..0.818 rows=0 loops=1)
-> Result (cost=0.00..0.02 rows=1 width=49) (actual time=0.023..0.023 rows=1 loops=1)
Planning Time: 0.050 ms

Trigger for constraint fk_ballot_election: time=0.210 calls=1
Trigger for constraint fk_ballot_station: time=0.188 calls="1
Trigger for constraint fk_ballot_entity: time=0.494 calls=1
Trigger for constraint fk_ballot_candidate: time=0.053 calls=1
Trigger trg_after_insert_ballot_live_count: time=17.456 calls=1
Trigger trg_validate_ballot: time=0.698 calls=1

Execution Time: 19.242 ms

5. BpemeTo Ha M3BpLIYBakbe Ha NOr1e[o0T No MHAeKcMpare nsHecysa 101.735ms.
AHanu3aTta Ha HOBMOT NNaH 3a U3BPLUYBakbe NOKAXKyBa AeKa HamecTo Parallel Seq

Scan Bp3 Tabenarta ballot, 6a3ata kopuctu Bitmap Index Scan npeky WHAEKCOT
idx_ballot_election_id, co wTo 3HaunTenHo ce Hamanysa 6pojoT Ha 0bpaboTeHu
3anucu.

CREATE INDEX idx_ballot_election_id ON ballot(election_id);

4
sults 1 % | [ Execution plan - 1 |

PLAIN ANALYZE SELECT * FROM ww_voter_turnout WHERE electior | Entera SQL expression to filter results (use Ctrl+Space)

Rows Removed by Filter: 11657
-> Index Scan using region_pkey on region rg (cost=0.28.8.29 rows=1 width=18) (actual time=0.021..0.022 rows=1 loop
Index Cond: (region_id = 1130)

Planning Time: 1.119 ms
JiT:

Functions: 117

Options: Inlining false, Optimization false, Expressions true, Deforming true

Timing: Generation 8.704 ms (Deform 4.032 ms), Inlining 0.000 ms, Optimization 3.668 ms, Emission 84.196 ms, Tatal 96.569 r

wl-ulunluul-o-lw||ul_

Execution Time: 101.735 ms




6. BpemeTo M3MMHATO BO U3BpLUYyBakbe Ha onepaymuTe insert n update no
UHAEeKCcMparbe U3HecyBa:

T

“EC QUERY PLAN H

-> Result (cost=0.00..0.02 rows=1 width=49) (actual time=0.031..0.032 rows=1 loops=1)
Planning Time: 0.059 ms

Trigger for constraint fk_ballot_election: time=0.141 calls=1
1 Trigger for constraint fk_ballot_station: time=0.108 calls=1
1 Trigger for constraint fk_ballot_entity: time=0.126 calls=1
1 Trigger for constraint fk_ballot_candidate: time=0.006 calls=1
1 Trigger trg_after_insert_ballot_live_count: time=0.350 calls=1
| Trigger trg_validate_ballot: time=0.748 calls=1
| Execution Time: 1.738 ms

FEC QUERY PLAN I

-> Index Scan using ballot_pkey on ballot (cost=0.44..8.46 rows=1 width=7) (actual time=0.032..0.035 rows=1 loops=1)
Index Cond: (ballot_id = 79382834)
Planning Time: 0.106 ms

Ln|-|:-‘u.l‘|\) =

Execution Time: 0,165 ms
4. vw_party_demographic_performance

1. MpumapeH puntep 3a nornegot e election_id, a gononHUTENHO MoXKe aa ce dunTpupa m
cnopeg nonnMTudkmM cybjekr (entity_id) n nsbumpauko mecro (station_id).

2. [llornepoT ce KOPUCTU 3@ aHaNM3a Ha gemorpadcKaTa CTPYKTypa Ha rnacaymTe no
NOAUTUYKM NapPTUM U reHepaummn. NMopagm ronemumoT 6poj 3anmncu Bo Tabenute ballot,
voter_election, voter u person, nepdopmaHcuTe ce 3Ha4ajHM.

3. WHuumjanHo Bpeme 3a n3BpLlyBame Ha nornegot e 991.327ms.

TEXPLAIN ANALYZE SELECT * FROM vw_party_demographic_performe el
I AEC QUERY PLAN
i =8 Execution Time: 991.040 ms

4. HajbasHaTta onepauuja e full scan (Seq Scan) Bp3 Tabenata ballot, bugejku ce
obpaboTtysaat ronem 6poj 3anuncu (okony 19 munmonu). Ce 3abenexkysa feka
PostgreSQL npeTerkHo ce notnupa Ha Parallel Seq Scan, Seq Scan 1 Hash Join onepauumu.
OBa e 04eKyBaHO buaejku ce obpaboTyBa ronem gen og nogatoumTe Bo Tabenara ballot,
NpW WTO ONTUMMU3ATOPOT NPOLLEHUA AEeKa CEKBEHLMjAIHOTO YnTake e noedumKacHo. U
NoKpaj Toa, BPpeMETO Ha U3BpLUyBarbe n3HecyBa 991.327 ms (nomasky o efiHa
CEeKyHAa), WTO e O4/INYEeH pe3ynTaT 3a aHa/IMTUYKKU Noraes Hag MUANOHCKK 6poj
3anucu. buaejkn nornenoT Hema Yecta ynoTpeba n nepdopmaHcuTe ce 3a40BONUTENHN,
Hema notpeba oA AONOAHUTENHA ONTUMM3aLMja.



EXPLAIN ANALYZE SELECT * FROM vw_party_demographic_perform | % Ener a SOL expression to filter results (use Ctri+Space)

24 -» Hash (cost=1.87..1.87 rows=87 width=23) (actual time=40.488.40.489 rows=87 loops=5)

E Hash Cond: {ps.municipality_id = rregion_id)

E Buckets: 1024 Batches: 1 Memory Usage: 14kB

? -> Seq Scan on political_entity pe (cost=0.00..1.87 rows=87 width=23) (actual time=40.428..40.440 rows=87 loops=5)
E -> Hash Join (cost=439.59.242663.61 rows=104164 width=66) (actual time=898.393..898.398 rows=0 loops=5)

g -> Hash (cost=10.64.10.64 rows=564 width=18) (actual time=0.244.0.244 rows=564 loops=5)

? Hash Cond: (b.station_id = ps.station_id)

? Buckets: 1024 Batches: 1 Memory Usage: 38kB

? -> Seq Scan on region r (cost=0.00..10.64 rows=564 width=18) (actual time=0.060.0.133 rows=564 loops=5)
? -> Hash Left Join (cost=10.55..241961.04 rows=104164 width=51) (actual time=898.392..898.397 rows=0 loops=5)
I -> Hash (cost=281.24.281.24 rows=11824 width=31) (never executed)

E Hash Cond: ((b.election_id = ve.election_id) AND (b.station_id = ve.station_id))

? -> Seq Scan on polling_station ps (cost=0.00..281.24 rows=11824 width=31) (never executed)

? -> Hash Join (cost=1.57.241170.83 rows=104164 width=>55) (actual time=898.391..898.394 rows=0 loops=5)
E -» Hash (cost=8.96.8.96 rows=1 width=20) (never executed)

39 Hash Cond: (b.election_id = e.election_id)

> Paralle non ballotb 09 rc loops=>5)
41 -= Mested Loop (cost=0.87..8.96 rows=1 width=20) (never executed)
H -» Hash (cost=1.56.1.56 rows=1 width=31) (actual time=0.054..0.055 rows=1 loops=5)
3| Rows Removed by Filter: 96132
44 | Filter. is_valid
E Buckets: 1024 Batches: 1 Memory Usage: 9kB
E -> Seq Scan on election e (cost=0.00..1.56 rows=1 width=31) (actual time=0.043.0.047 rows=1 loops=5)
F -> Nested Loop (cost=0.43..8.45 rows=1 width=24) (never executed)
E -> Index Scan using person_pkey on person p {cost=043.0.51 rows=1 width=12) (never executed)
E Rows Removed by Filter: 44
E Index Cond: (person_id = v.person_id)
? Filter: ((name)::text = 'Presidential Election 2024 :text)
E -> Seq Scan on voter_election ve (cost=0.00.0.00 rows=1 width=24) (never executed)
? -> Index Scan using voter pkey on voter v (cost=0.43..8.45 rows=1 width=16) (never executed)
H Index Cond: (voter_id = vevoter_id)

BpemeTo n3smmnHaTo BO M3pLIyBarbe Ha onepaummuTe insert n update usHecysa:

"EXPLAIN ANALYZE UPDATE ballot SET is_valid = false WHERE ballot, |ed Entera SQL expression to filter results (use Ctr{+Space)

Update on ballot (cost=0.44..8.46 rows=0 width=0) (actual time=15.161..15.162 rows=0 loops=1)

| ->= Index Scan using ballot_pkey on ballot (cost=0.44..8.46 rows=1 width=7) (actual time=15.160.15.160 rows=0 loops=1)
Index Cond: (ballot_id = 100000)

Planning Time: 0.129 ms

Execution Time: 15.201 ms

H Grid

Insert on ballot (cost=0.00..0.02 rows=0 width=0) (actual time=0.724..0.724 rows=0 loops=1)
-> Result (cost=0.00..0.02 rows="1 width=49) {(actual time=0.016..0.016 rows=1 loops=1)
Planning Time: 0.054 ms

T Text

Trigger for constraint fk_ballot_election: time=0.128 calls=1
Trigger for constraint fk_ballot_station: time=0.162 calls=1
Trigger for constraint fk_ballot_entity: time=0.117 calls=1
Trigger for constraint fk_ballot_candidate: time=0.006 calls=1
Trigger trg_after_insert_ballot_live_count: time=20.200 calls=1
Trigger trg_validate_ballot: time=0.606 calls=1

Execution Time: 21.477 ms

clid i

“Record

5. Hema notpeba o AONONAHUTENHA ONTUMM3aLM]a.
6. Bpeme Ha M3BpLUYBaHE OCTaHYBa UCTO.



5. vw_polling_station_stats

1. MpumapHuoT duntep 3a oBoj norneg e election_id, kojsaegHo co ycnosoT
is_valid = truejaorpaHunyysa aHasnM3aTa CaMo Ha BaAMAHW IN1acOBM 3a
KOHKpeTHU n3bopu. OBoj duaTep oBO3MOXKYBa 3HAYNTENHO HAMaNyBake Ha bpojoT
Ha 06paboTeHM 3anmcK ywTe Ha HMBO Ha Tabenata ballot. Co Toa ce nopgobpysa
edMKacHOCTA Ha join M arperaumuck1Te onepaumm.

2. lNornepoT ce KOPUCTM 3a aHaA/IM3a Ha AKTUBHOCTA Ha r/1acavykuTe mecTa npeky 6poj
Ha rnacosu no polling station 3a gageHun nsbopu. Toj oBo3mMorKyBa cnopeaba Ha
n3nes3HocTa merfy pasNnYHU CTAHULU U U36OPHU LUKNYCU. [LONONHUTENHO, C/YKM
KaKO OCHOBaA 3a CTAaTUCTUYKM M3BELITaM U NnepPopmMaHC aHaNM3M Ha U3BOPHUOT
npouec.

3. WHuumjanHo Bpeme 3a n3BpLlyBarbe Ha nornenot e 117.591 ms.

EXPLAIN ANALYZE
SELECT ps.station id,
COUNT(b.ballot_id) AS total ballots

FROM polling_station ps
LEFT JOIN ballot b

ON b.station_id = ps.station_id

AND b.election_id = 8

AND b.is_wvalid = true
GROUP BY ps.station_id;

Results 1 > | [ Execution plan - 1
EXPLAIN ANALYZE SELECT psstation_id, COUNT(b.ballot_id) AS tota [+ 3
% QUERY PLAN v
»2:8 Execution Time: 117.591 ms

4. Bo execution plan ce rneaa geka Beke KpeMpaHUOT UHAEKC
idx_ballot_election_id ce kopuctu npeky Bitmap Index Scan, co wro ce
3abp3yBa GuNTpUpareTo Ha nogatoumnTe. BpemeTo Ha u3BplyBarbe og ~117ms
NoKaXyBa AeKa nornefot e Aobpo onTummnsmpaH n Hema notpeba opf,

AOMNONHUTENHU UHAEKCU BO MOMEHTaIHaTa Bep3uja.



[+T EXPLAIN ANALYZE SELECT ps.station_id, COUNT(b.ballot_id) AS tota s Enter a SOL expression to filter results (use Ctri+Space)

g |mow8n "
1 HashAggregate (cost=244153.15.244271.39 rows=11824 width=16) (actual time=113.694..115.677 rows=11824 loops=1)
2 Group Key: ps.station_id
E Z Batches: 1 Memory Usage: 1169kB
[ -» Hash Right Join (cost=3201.36..243378.17 rows=154996 width=16) (actual time=20.123..85.787 rows=159753 loops=1)
5_ Hash Cond: (b.station_id = ps.station_id)
6_ -» Gather (cost=2772.32.242542.12 rows=154996 width=16) (actual time=6.375.40.343 rows=151253 loops=1)
7_ Woaorkers Planned: 4
8_ Workers Launched: 4
9_ -» Parallel Bitmap Heap Scan on ballot b (cost=1772.32..226042.52 rows=38749 width=16) (actual time=6.467..12.908 rows=30251 loops=5)
10 | Recheck Cand: (election_id = 8)
11| Filter: is_valid
? Rows Removed by Filter: 788
? Heap Blocks: exact=507
? -» Bitmap Index Scan on idx_ballot_election_id (cost=0.00..1733.57 rows=159084 width=0) (actual time=5.683.5.683 rows=155191 loops=1)
15 | Index Cond: (election_id = 8)
? -» Hash (cost=281.24..281.24 rows=11824 width=8) (actual time=13.703..13.704 rows=11824 loops=1)
F Buckets: 16384 Batches: 1 Memory Usage: 590kB
F -» Seq Scan on polling_station ps (cost=0.00..281.24 rows=11824 width=38) (actual time=9.792.11.787 rows=11824 loops=1)
? Planning Time: 0.431 ms
20 |
? Functions: 42
? Options: Inlining false, Optimization false, Expressions true, Deforming true
? Timing: Generation 3.120 ms (Deform 1.454 ms), Inlining 0.000 ms, Optimization 2.124 ms, Emission 33.663 ms, Total 38.907 ms

Execution Time: 117.591 ms

BpemeTo n3smmnHaTo BO M3pLIyBarbe Ha onepaumuTe insert n update usHecysa:

T EXPLAIN ANALYZE INSERT INTO ballot (election_id, station_id, entity | ¢4 Entera SQL expression to fil

Insert on ballot (cost=0.00..0.02 rows=0 width=0) (actual time=0.706.0.706 rows=0 loops=1)
-» Result (cost=0.00..0.02 rows=1 width=49) (actual time=0.016..0.016 rows=1 loops=1)

Planning Time: 0.053 ms

<T Taxt

2 |
3 |
4 | Trigger for constraint fk_ballot_election: time=0.122 calls=1
5— Trigger for constraint fk_ballot_station: time=0.106 calls=1
ﬁ_ Trigger for constraint fk_ballot_entity: time=0.099 calls=1
?— Trigger for constraint fk_ballot_candidate: time=0.006 calls=1
8_ Trigger trg_after_insert_ballot_live_count: time=0.290 calls=1
9— Trigger trg_validate_ballot: time=0.606 calls=1
E Execution Time: 1.369 ms

[ Record

3

EXPLAIN ANALYZE UPDATE ballot SET is_valid = false WHERE ballot |e$ Entera SQL expression to fil

@ -
|

o
é Update on ballot (cost=0.44..8.46 rows=0 width=0) (actual time=0.024..0.025 rows=0 loops=
2 -> Index Scan using ballot_pkey on ballot (cost=0.44..8.46 rows=1 width=7) (actual time=0.l
§ 3_ Index Cond: (ballot_id = 100000)
& 4 |Planning Time: 0.145 ms
E Execution Time: 0.060 ms

5. Hema notpeba oa AonosiHUTENHA ONTUMM3ALM]a.
6. Bpeme Ha u3BpllyBatbe OCTaHyBa UCTO.



C. vw_dhondt_seat_allocation

1. NMpumapeH ¢ountep 3a viw_dhondt_seat_allocationeelection_type = 2
(Parliamentary), 6uaejku D’Hondt meToaoT ce NpMMeHyBa UCKAYYMBO Ha
napaameHTapHu nsbopwu. JononHUTENHO MoxKe Aa ce duntpupa n no election_id
33 aHA/IM3a HA KOHKpPeTeH U3bopeH LuKAycC.

2. MornepnoT cny»ku 3a pacnpegenba Ha maHaaTh (seat allocation) no naptum
KopucTejku ro D’Hondt meToaoT. Ce KOPUCTM 33 aHANM3a Ha 6POjoT Ha OCBOEHU
MecCTa No NOJINTUYKM EHTUTETU BO Nap/laMeHTapHM nsbopu.

3. WHuumjanHo Bpeme 3a U3BpLUyBakbe Ha nornenot e 1798.158ms.
B Results 1 %
<I EXPLAIN ANALYZE SELECT d.* FROM vw_c

AEC QUERY PLANM
Execution Time: 1798.158 ms

Grid
Lo
Lo

i

4. Bo U3BPLWHWOT NAaH Ce KOPUCTAT MHAEKCUTE KOM aBTOMATCKU Ce KpeupaHu npeky
NPUMapPHUTE KNy4YeBU U YHUKATHUTE orpaHmyyBarba (PRIMARY KEY u UNIQUE).
Hajronemo BauvjaHue Bp3 BpemeTo Ha n3BpLlyBare umaat Parallel Seq Scan
Bp3Tabenata vote_result, kako mHashAggregate, WindowAgg n Sort
onepauunuTte noTpebHn 3a D’Hondt npecmeTkuTe.
MNaKo BpemeTo Ha M3BpLUYyBake U3HecyBa okony 1.8 cekyHam, He nocTom noTpeba
o, LONONHUTEIHA ONTUMMU3aUMja Buaejkn NnornesoT € HaMeHeT 32 aHa/IMTUYKK
npecmeTKU KOU He ce M3BpLUYyBaaT vyecTto. [opaam T0a, MOMeEHTaNHUTE

nepdopmaHcu ce npmdaTtansu.



T EXPLAIN ANALYZE SELECT d.* FROM vw_dhondt_seat_allocation d JC| &% Enfer a SQL expression to filter results (use Ctri+Space)

ooy

1 | Hash Join (cost=1560212.77..1560496.42 rows=6023 width=168) (actual time=1789.704..1789.942 rows=286 loops=1)

2_ Hash Cond: (ranked.election_id = e.election_id)

3| > sort (cost=1560210.93..1560347.81 rows=54751 width=168) (actual time=629.775..629.950 rows=286 loops=1)

T Sort Key: ranked.election_id, ranked.district_id, (count(*) FILTER (WHERE (ranked.rn <= ranked seats_available))) DESC

T Sort Method: guicksort Memory: 66kB

6_ CTE district_votes

7

8 |

9 |
0

AL

-> HashAggregate (cost=23907.55.24075.36 rows=16781 width=44) (actual time=601.620..602.838 rows=3391 loops=1)
Group Key: ed.district_id, vr.entity_id
Batches: 1 Memory Usage: 1297kB
-> Gather (cost=2484.39..23781.70 rows=16781 width=40) (actual time=85.710.552.937 rows=277081 loops=1)

11 Workers Planned: 3
H Workers Launched: 3
? -> Hash Join (cost=1484.39.21103.60 rows=5413 width=40) (actual time=434.864..514.695 rows=69270 loops=4)
? Hash Cond: ({vr.election_id = e_2.election_id) AND (vr.station_id = ps.station_id))
Parallel Seq Scan on vote_result vr (cost=0.00..16524.39 rows=405422 width=28) (actual time=376.311.416.897 rows=313171 loops=4)
16 Filter: (candidate_id IS NULL)
? Rows Removed by Filter: 40648
E -» Hash (cost=1377.78.1377.78 rows=7107 width=44) (actual time=49.025..49.030 rows=52100 loops=4)
E Buckets: 65536 (originally 8192) Batches: 1 (originally 1) Memory Usage: 4384kB
5 -> Hash Join (cost=981.13..1377.78 rows=7107 width=44) (actual time=22.134..31.332 rows=52100 loops=4)
? Hash Cond: (ps.municipality_id = r2.region_id)
; -> Seq Scan on polling_station ps (cost=0.00..281.24 rows=11824 width=16) (actual time=0.045..1.896 rows=11825 loops=4)
? -> Hash (cost=976.90.976.90 rows=339 width=44) (actual time=22.048.22.052 rows=1744 loops=4)
; Buckets: 2048 (originally 1024) Batches: 1 (originally 1) Memory Usage: 145kB
E -> Nested Loop (cost=6.46.976.90 rows=339 width=44) (actual time=0.293..21.367 rows=1744 loops=4)
; -> Hash Join (cost=1.62..20.74 rows=105 width=36) (actual time=0.129..0.605 rows=684 loops=4)
? Hash Cond: (ed.election_id = e_2.election_id)
E -= Seq Scan on electoral_district ed (cost=0.00..16.41 rows=941 width=28) (actual time=0.034..0.244 rows=941 loops=4)
E -» Hash (cost=1.56..1.56 rows=5 width=8) (actual time=0.071..0.071 rows=25 loops=4)
3 Buckets: 1024 Batches: 1 Memoary Usage: 9kB
? -» Seq Scan on election e_2 (cost=0.00..1.56 rows=>5 width=8) (actual time=0.052..0.058 rows=25 loops=4)
El ? Filter: (winner_method_id = 8)
3 ? Rows Removed by Filter: 20
; ? -> Bitmap Heap Scan on reglon r2 (cost 4.83.9.00 rows=11 width=16) (actual time=0.027..0.027 rows=3 loops=2736)

BpemeTo M3MMUHATO BO MsspmyBaH:e Ha onepau,mme insert update n3Hecysa:

"EXPLAIN ANALYZE INSERT INTO vote_result { result_id, election_id, st &3 Enter a SQL expression to filter r

Insert on vote_result (cost=0.00..0.01 rows=0 width=0) (actual time=1.544..1.545 rows=0 loops=1)
-» Result (cost=0.00.0.01 rows=1 width=44) (actual time=0.001..0.002 rows=1 loops=1)

2
3_ Planning Time: 0.047 ms

4_ Trigger for constraint fk_vr_election: time=0.421 calls=1

5_ Trigger for constraint fk_vr_station: time=0.238 calls=1

6_ Trigger for constraint fk_vr_entity: time=0.313 calls=1

7_ Trigger for constraint fk_vr_candidate: time=0.085 calls=1

8_ Trigger for constraint fk_vr_station_election: time=0.529 calls=1

9_ Execution Time: 3.156 ms

EXPLAIN ANALYZE UPDATE vote_result SET votes = votes + 50 WHEH e § Enter a SQL expression to filter r

Update on vote_result (cost=11.67..819.66 rows=0 width=0) (actual time=0.152..0.154 rows=0 loof
-> Bitmap Heap Scan on vote_result (cost=11.67..819.66 rows=226 width=10) (actual time=0.08:
Recheck Cond: ((election_id = 8) AND (entity_id = 1004) AND (candidate_id IS NULL))
Heap Blocks: exact=1
-> Bitmap Index Scan on uk_vote_result (cost=0.00..11.62 rows=226 width=0) (actual time=0.
Index Cond: ((election_id = 8) AND (entity_id = 1004) AND (candidate_id IS NULL))
Planning Time: 0.147 ms
Execution Time: 0.292 ms

m‘w‘m|m‘b‘w‘m

Hema notpeba o4 AononHUTeIHA oNTUMM3aLMja.
Bpeme Ha n3BpKyBarbe OCTaHyBa UCTO



7. vw_invalid_ballot_analysis

1. MpumapeH dpnntep 3a nornegot vw_invalid_ballot_analysis e naeHTnpumkatopoT Ha
nsbopurte (election_id), buaejkm aHannsaTa Ha HeBaXKEUYKUTE INBYMHA CEKOTALL Ce
Npasu 3a KOHKpeTeH n3bopeH uuKnyc. lonoaHUTENHO, NOrneaoT MoxXe Aa ce duntpupa
n cnopepg n3bopHa egmHULa Uan pernoH (region_id) co uen ga ce Boo4yaT aHOManUn
nnAn cneumPuUHn TPeHL0BU Ha HEBAXKEYKM rN1acoBK Mo reorpadcku nogpavja.

2. NMpumapHaTa HameHa Ha nornegot vw_invalid_ballot_analysis e geTanHa ctaTucTnKa n
NPOLEHTYa/Ha aHAaIN3a HA HEBaXEYKNUTE I1acayukm IMBYMHA BO OQHOC HA BKYNMHUOT
6poj Ha AMBUMHbA. BMAEjKM NOrNeaoT BpWKM MaTEMATUUKM NPECMETKM 3@ NPOLEHTU Haj,
rofiemu Tabenn Bo peanHo Bpeme, HerosuTe NepGOPMaHCH Ce KAYUHMU.

3. MHuMjanHOTO Bpeme 3a U3BPLUYBaH€ Ha NOreaoT co GpuUATepP No N3BOPEH LINKNYC
n3HecyBa 586 ms (o4, KoM peasHOTO Bpeme Ha M3BpLIyBakbe BO H6a3aTta e okony 496 ms,
a OCTATOKOT € 3a NPMKa3 Ha nogaTouuTe).

4. AHann3aTa Ha NIAHOT 3a U3BPLUYBaHbE NOKaXKyBa AeKa 6a3aTa yCnewHo ro KopucTu

NMOCTOEYKNOT MHAEKC BP3 TabenaTta ballot npeky onepauujata Bitmap Index Scan
(idx_ballot_election_id), co wto anpeKkTHO ce TapreTMpaat bapaHuTe 3anucK. buaejkn
MHAOEKCOT e BeKe MMNAemMeHTMpaH 1 nepdopmaHcuTe ce ONTUMU3IUPAHU, He ce
npeanaraaT AOMNOAHUTENHU U3MEHMN.



QUERY PLAN
HashAggregate (cost=328756.09..328770.19 rows=564 width=97) (actual time=487.831..496.898 rows=202 loops=1)
Group Key: r.region_id
Batches: 1 Memory Usage: 105kB
-> Nested Loop (cost=9854.48..3230 rows=755008 width=50) (actual time=75.442..367.005 rows=775940 loops=1)

-> Seq Scan on election e (c 0..1.56 rows=1 width=31) (actual time=21.383..21.391 rows=1 loops=1)

Filter: (election_id = 18)
Rows Removed by Filter: 44
-> Gather (cost=9854.48..315541.89 rows=755008 width=27) (actual time=54.050..252.028 rows=775940 loops=1)
Workers Planned: 4
Workers Launched: 4
-> Hash Join (cost=8854.48..239041.09 rows=188752 width=27) (actual time=38.984..267.221 rows=155188 loops=5)
Hash Cond municipality_id = r.region_id)
-> Hash Join 8836 38524.20 rows=188752 width=17) (actual time=23.832..220.567 rows=155188 loops=5)
Hash Cond: (b.station_id = ps.station_id)
-> Parallel Bitmap Heap Scan on ballot b (cost=8407.75..237599.51 rows=188752 width=17) (actual time=17.254..1
Recheck Cond: (election_id = 18)
Heap Blocks: exact=181
-> Bitmap Index Scan on idx_ballot_election_id (cost=0.00..8219.00 rows=755008 width=0) (actual time=46.278.
Index Cond: (election_id = 18)
-> Hash (cost=281.24..281.24 rows=11824 width=16) (actual time=6.390..6.391 rows=11824 loops=5)

Buckets: 16384 Batches: 1 Memory Usage: 683kB

5. BpemeTo M3MMHATO BO U3BPLUYBaHE HA onepauuuTe insert n update Bp3
pedepeHTHaTa Tabena Ballot nsHecysa:

Insert : 55ms

8. vw_local_election_winners

1. MpumapeH duntep 3a nornenot vw_local_election_winners (ua mp. 'Local Elections
2013")e umeTo Ha usbopwurte (election_name), bugejku aHanmsata Ha nobegHuumTe
CeKorall ce BpLM 3a oapeneH n3bopeH umnknyc .

2. MpumapHaTa HameHa Ha nornenot vw_local_election_winners e 6p3 npukas Ha
nobegHnumTe (KaHANMAATU UM NAPTUM) NO OMWITMHM 3a AaAEHUTE IOKaNHKN U36opH,

3aeaHo Co 6p0jOT Ha ,D,O6I/I€HVI rnacosn N HUBHNOT CTaTyC.

3. MHMuymMjanHOTO Bpeme 3a U3BpLUYyBaHE Ha NornegoT nsHecysa 1855 ms.



EXPLAIN ANALYZE

SELECT FROM

WHERE LIKE

4. AHann3aTa Ha N1IaHOT NOKaXKyBa AeKa 6a3aTa KOPUCTM NoANpaLlaNHMLN 33
arperauuja (HashAggregate) n coptuparbe Bo memopuija npeKy quicksort 3a
aHanuTuykata dyHKumja rank(). buaejku osa nornepn Ke ce NOBUKYBA NOYECTO, BPEMETO
oA 1855 ms ce onTMmm3npa co Kpemparbe Ha KOMNO3UTEH MHAEKC BP3 TabenaTa
vote_result . MIHAEeKCcOT e nocTaBeH Ha KonoHuTe (election_id, station_id). Co oBa ce
n3berHyBa 6aBHOTO CKeHUpare Ha TabenaTa, ce 3abp3ysaat JOIN onepaunnte n
AVNPEKTHO Ce ONTUMM3NPA FPYNMPaHETO HA F1acoBUTE.

CREATE INDEX idx_vote_result_election_station

ON public.vote_result (election_id, station_id);

S|oUE] sm

50 width=51) (artual time=A92 183 1577

| CET| en_US |Writab|e | Smart Insert | 3:47:113 | RN




5. Cera MHMUMjaNHO Bpeme Ha U3BpLUYBakbe U3HeCyBa :267ms

i <

s (1ms fetch), on

6. BpemeTo M3MMHATO BO M3BpLUYBakbe Ha onepauunuTe insert n update Bp3
pedepeHTHaTa Tabena Ballot nsHecysa:

Input : 107ms

vw_parliamentary_municipality_winners

1. MpumapeHn puntep: election_name (Ha np. 'Parliamentary Elections 2014').
CekyHpapeH ¢untep: municipality_name (foKkonky cakame ga suanme koj nobeann so
OoApeAeHa ONWTUHA Ha APYKaBHO HMBO).

2. OBOj nornepq, cNyXu 3a AeTanHa aHan3a Ha u3bopHUTe pesynTaTu oz
napaameHTapHUTe M360pKn Ha HMBO Ha OMWTKHA. TOj r'M arpermpa rnacoBUTe 3a CEKO]
NOJIMTUYKM CYDjEKT BO CEKOja ONLUTUHA U r0 MAEHTUPUKYBa NobeaHMKOT (NnapTujaTa co
Hajronem 6poj rnacosu) 3a Taa TepUTOPUjanHa eauHMLA.

3. lHnymjanHo Bpeme Ha nsBpLlyBare 3426ms

EXPLAIN ANALYZE

SELECT FROM

4. AHanu3aTa Nokakyea AeKa 6asaTa ycrnewHo ro KOpUCTM HOBOKPEUPAHNOT NHAEKC
npeky onepaumnjata Index Scan co Kny4ort idx_vote_result_election_station Bp3 Tabenata
vote_result vr. Mopagyn orpoMHUOT BONyMeH Ha noaaToum (Hag 691,000 3anucu), 6asata



n3spliysa Merge Join Bo KombuHauuja co onTumusaumja npeky Memoize (peg 24) 3a aa
r'm nsberHe NOBTOPYBAYKUTE NpecmeTKU. 3a GMHANHO paHrnpare Ha JOMWUHAHTHATA
napTuja ce npumeHysa Incremental Sort u aHannTMYKaTa GyHKUMja BO onepaumjaTa
WindowAgg. Mako BKyNnHOTO Bpeme nsHecyBa 3426 ms nopaan macusHaTa obpaboTka
Ha rNacoBM Ha HMBO Ha LEeNa AprKaBa, CTPYKTypaTa CoO MMMNAEMEHTUPAHUOT MHAEKC e
MaKCUMaAHO ONTUMM3NPAHA 3a MOHAaTAMOLLHO KOPUCTEHE.

Results 1

QUERY PLAN
Subquery Scan on rankedwinners (cost=2525.81..183808.18 rows=17 width=88) (actual time=253.496..3372.542 rows=78 loops=1)

Filter: (((rankedwinners.election_name):text ~~ 'Parliamentary Election 2014"::text) AND (rankedwinners.pos = 1))

Rows Removed by Filter: 3375
-> WindowAgg (cost=2525.81..173429.52 rows=691911 width=72) (actual time=84.288..3371.829 rows=3453 loops=1)
Run Condition: (rank() OVER (?) <= 1)
-> Incremental Sort (cost=2525.56..159591.30 rows=691911 width=64) (actual time=84.266..3364.939 rows=22700 loops=1)
Sort Key: aggregatedvotes.election_id, aggregatedvotes.municipality_name, aggregatedvotes.total_votes DESC
Presorted Key: aggregatedvotes.election_id, aggregatedvotes.municipality_name
Full-sort Groups: 654 Sort Method: quicksort Average Memory: 28kB Peak Memory: 28kB
-> Subquery Scan on aggregatedvotes (cost=2521.87..135914.94 rows=691911 width=64) (actual time=83.807..3347.979 ro
-> GroupAggregate (cost=2521.87..135914.94 rows=691911 width=64) (actual time=83.801..3345.659 rows=22700 loof
Group Key: e.election_id, r.name, pe.name
-> Incremental Sort (cost=2521.87..122076.72 rows=691911 width=60) (actual time=83.750..3146.876 rows=957081
Sort Key: e.election_id, r.name, pe.name
Presorted Key: e.election_id
Full-sort Groups: 22 Sort Method: quicksort Average Memory: 30kB Peak Memory: 30kB
Pre-sorted Groups: 22 Sort Methods: quicksort, external merge Average Memory: 849kB Peak Memory: 2412kB ,
-> Merge Join (cost=1.30..65310.15 rows=691911 width=60) (actual time=28.170..1947.143 rows=957081 loops:
Merge Cond: (vr.election_id = e.election_id)
-> Nested Loop (cost=1.16..188218.90 rows=1415272 width=37) (actual time=28.140..1789.412 rows=10667
-> Nested Loop (cost=0.88..152791.57 rows=1415272 width=35) (actual time=28.106..1329.931 rows=10
-> Nested Loop (cost=0.58..113863.07 rows=1415272 width=35) (actual time=28.018..827.136 rows=
-> Index Scan using idx_vote_result_election_station on vote result vr (cost=0.43..78709.50 rows=1
-> Memoize (cost=0.15..0.17 rows=1 width=23) (actual time=0.000..0.000 rows=1 loops=1066774

5. BpemeTo M3MMHATO BO M3BPLUYBakbe Ha onepauuuTe insert u update Bp3
pedepeHTHaTa Tabena vote_result usHecysa:

| Sel: 17113




10. vw_presidential_by_municipality

1. MorneaoT 0BO3MOXKYBA AeTaNeH NPUKA3 Ha I1acoBUTE OCBOEHM OZ, NpeTceaTeNIckuTe
KaHAMAaTK, rpynupaHun no onwTuHa. Toj rv arperMpa nogatouuTe og Tabenata Vote
Result 1 rv noBp3yBa co NogaTouMTe 32 KAaHANAATUTE U ONWITUHMTE 3a Aa reHepupa
M3BeLlTaj 3a NoAAPLWKaTa HA KAHAUAATUTE Ha IOKA/IHO HMBO.

2. OBOj M3BELLUTAj Ke ce KOPUCTM 3a BU3yenn3aunja Ha reorpadckata pacnpeaenba Ha
rnacoBuTe, Kage npeky ¢untpupame no election_name (Ha np. 'Presidential Election
2024') u» municipality_name KOPMCHMKOT MOXKe MOMEHTA/IHO A4a M1 fAobue puHanHuTe
pe3ynTaTu 3a cneunduryeH pervoH.

3. NHnymjanHo Bpeme Ha U3BpLlyBartbe 67ms
EXPLAIN ANALYZE

SELECT * FROM

WHERE LIKE

| Sel: 127 3

4. AHanun3aTta Ha NNaHOT 3a M3BPLUYBaHbE MOKAXKyBa OAJANYHM NepdOpPMaHCH,
MopgatounteedmKacHoO ce NoBp3yBaaT NpeKy HM3a og Hash Join onepayum 1 ce
arpervpaar BO nognpallanHuKoT cityvotes co nomow Ha HashAggregate. 3a ¢puHanHo
paHrMpake 1 U3BAeKyBarbe Ha NobeaHULNTE ce KopucTu quicksort Bo memopuja u
onepaunjata WindowAgg. Mopaan UCKAYYNTETHO HUCKOTO BPEME Ha U3BPLLIYBAHLE O/,
67 ms, He ce NOTPebHM AONONHUTENHMN ONTUMMU3ALUM UIN HOBU UHOEKCH.

f Results 1 %

QUERY PLAN

Subquery Scan on rankedcities (cost=16815.44..17916.17 rows=157 width=88) (actual time=15.215..15.341 rows=78 loops=1)

S[oUBq sm

Filter: (rankedcities.pos = 1)
-> WindowAgg (cost=16815.44..17523.04 rows=31450 width=64) (actual time=15.213..15.328 rows=78 loops=1)
Run Condition: (rank() OVER (?) <= 1)
-> Sort (cost=16815.42..16894.04 rows=31450 width=56) (actual time=15.206..15.218 rows=156 loops=1)
Sort Key: cityvotes.election_name, cityvotes.municipality_name, cityvotes.total votes DESC

Sort Method: quicksort Memo

-> Subquery Scan on cityvotes (cost=14151.48..14465.98 rows=31450 width=56) (actual time=14.675..14.947 rows=156 loop
-> HashAggregate (cost=14151.48..14465.98 rows=31450 width=56) (actual time=14.674..14.929 rows=156 loops=1)

© N A WN =

Group Key: e.name, r.name, pe.name
Batches: 1 Memory Usage: 1585kB
-> Hash Join (cost=90! 3836.98 rows=31450 width=52) (actual time=5.233..11.771 rows=6648 loops=1)
Hash Cond: (ps.municipality_id = r.region_id)
-> Hash Join (cost=892.30..13736.11 rows=31450 width=50) (actual time=5.006..10.171 rows=6648 loops=1)
Hash Cond: (vr.station_id = ps.station_id
-> Hash Join (cost= 26..13224.48 rows=31450 width=50) (actual time=0.456..3.965 rows=6648 loops=1)
Hash Cond: (vr.entity i .entity_id)
-> Nested Loop (cost=460.31..13134.95 rows=31450 width=43) (actual time=0.402..2.490 rows=6648 loop




5. BpeMeTo M3MMHATO BO M3BPLUYBake Ha onepauunTe insert n update Bp3
pedepeHTHaTa Tabena vote_result nsHecysa:

Insert : 50 ms

FEWm=IK <D

|3:16:141

| Writable | Smart Insert 128 | Sel:0]0

11. vw_regional_voting_patterns

1. NpumapeH duntep 3a vw_regional_voting_patterns e election_id, buaejkn
AVPEKTHO ro orpaHuyysa 6pojoT Ha 3anucu WwTo ce obpaboTyBaaT oa Tabenata
vote_result 1 0BO3MOXKyBa MCKOPUCTYBakE Ha MOCTOEYKNOT MHAEKC. Moxke
AONOJIHUTENHO A3 ce GUAATPUPA M MO region_name 3a aHaNM3a Ha
KOHKPETEH PernoH.

2. View-TO CNy»KM 3@ aHaAM3a HAa AOMUHAHTHUOT NOJUTUYKM EHTUTET NO PEerMoHu 3a
oapeneHun nsbopu. Ce KOpMCTU 3a yTBpAYBatbe Ha NOHEAHMKOT BO CEKOj PErnoH Bp3
OCHOBA Ha BKYMHWOT 6pOj OCBOEHM rN1acoBu M 3a cnopeaba Ha perMoHanHUTe
rnacayku moZienn NnomMmery pasiMyHmn N3bopPHU LMKAYCH.

3. WMHMuMjanHo Bpeme 3a M3BpLUYBatbe Ha norsiegot e 1798.158ms.

=~ EXPLAIN ANALYZE
WITH regionhierarchy AS (
SELECT ps.station_id,
r.name AS municipality_name,
parent.name AS sub_region_name,
grandparent.name AS country_name
FROM polling_station ps
JOIN region r ON ps.municipality id = r.region_id
LEFT JOIN region parent ON r.parent_region_id = parent.region_id
LEFT JOIN region grandparent ON parent.parent_region_id = grandparent.region_id
)
SELECT *
FROM (
SELECT e.election_id,
e.name AS election_name,
pe.name AS candidate_name,
CASE
WHEN e.election_type_id = 1 THEN rh.country_name
ELSE rh.municipality_name
END AS final_region,
SUM(vr.votes) AS total votes_sum
FROM vote_result wvr
JOIN election e ON vr.election_id = e.election_id
JOIN political_entity pe ON vr.entity_id = pe.entity id
JOIN regionhierarchy rh ON vr.station_id = rh.station_id
WHERE e.election_id = 8
GROUP BY e.election_id, e.name, pe.name,
o case|
WHEN e.election_type_id = 1 THEN rh.country_name
= ELSE rh.municipality name
o END
a

B ) x;

B Results 1 X

<T EXPLAIN ANALYZE WITH regionhierarchy AS ( SELECT ps.station_id, 1 34

"€ QUERY PLAN T
39 | |

3 Grid




4.

Mpun duntpuparse no election_id e nsmepeHo speme og 37.987 ms, npu wTto
onTMMM3ATOPOT KopucTh Bitmap Index Scan npeky uHgekcort idx_vote_result_elec-
tion_station, co wTo ce orpaHnyyBa obpaboTKaTa camo Ha eaeH U3bopeH LMKAyc.
OBOj NpucTan 3Ha4YnTeNHO ro HamanyBa 6pojoT Ha obpaboTeHn penosu U ro
noaobpysa U3BPLLYBaHETO.

Hema noTtpeba og gononHutenHa ontummsaumja. View-to uma gobpu neppopmaHcm
Kora ce KopucTu election_id, 6uaejku Toraw ce akTMBMpa MHAEKCEH NpuUcTan u
M3BpLIYBaHeTO OCTaHysa noa 40 ms.

oT EXPLAIN ANALYZE WITH regionhierarchy AS ( SELECT ps.station_id, r|e £nte

L Record

ol Text | EHGrid |

”‘QUERY PLAN 73

Group Key pe.name, CASE WHEN (e. electlon_type id= 1) THEN grandparent name ELSE r.name END
Batches: 1 Memory Usage: 465kB
-> Hash Left Join (cost=729.46..13951.34 rows=16512 width=268) (actual time=>5.661..31.100 rows=16621 loops=1)
Hash Cond: (parent.parent_region_id = grandparent.region_id)
-> Hash Left Join (cost=711.77..13848.86 rows=16512 width=76) (actual time=5.464..26.947 rows=16621 loops=1)
Hash Cond: (r.parent_region_id = parent.region_id)
-> Hash Join (cost=694.08..13787.66 rows=16512 width=76) (actual time=>5.272..23.139 rows=16621 loops=1)
Hash Cond: (ps.municipality_id = r.region_id)
-> Hash Join (cost=676.39..13726.30 rows=16512 width=66) (actual time=>5.036..18.503 rows=16621 loops=1)
Hash Cond: (vr.station_id = ps.station_id)
-> Hash Join (cost=247.35..13253.90 rows=16512 width=66) (actual time=0.678..9.973 rows=16621 loops=1)
Hash Cond: (vr.entity_id = pe.entity_id)
-> Nested Loop (cost=244.40..13205.49 rows=16512 width=>59) (actual time=0.618..6.062 rows=16621 loops=1)
-> Seq Scan on election e (cost=0.00..1.56 rows=1 width=39) (actual time=0.011..0.016 rows=1 loops=1)
Filter: (election_id = 8)
Rows Removed by Filter: 44
-> Bitmap Heap Scan on vote_result vr (cost=244.40..13038.81 rows=16512 width=28) (actual time=0.603..3.0
Recheck Cond: (election_id = 8)
Heap Blocks: exact=142
-> Bitmap Index Scan on idx_vote_result_election_station (cost=0.00..240.27 rows=16512 width=0) (actual
Index Cond: (election_id = 8)
-> Hash (cost=1.87..1.87 rows=87 width=23) (actual time=0.039..0.040 rows=87 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 14kB
-> Seq Scan on political_entity pe (cost=0.00..1.87 rows=87 width=23) (actual time=0.010..0.022 rows=87 loo|
-> Hash (cost=281.24..281.24 rows=11824 width=16) (actual time=4.327..4.327 rows=11825 loops=1)
Buckets: 16384 Batches: 1 Memory Usage: 683kB
-> Seq Scan on polling_station ps (cost=0.00..281.24 rows=11824 width=16) (actual time=0.011..2.263 rows=118:
-> Hash (cost=10.64..10.64 rows=564 width=26) (actual time=0.228..0.228 rows=564 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 41kB
-> Seq Scan on region r (cost=0.00..10.64 rows=564 width=26) (actual time=0.022..0.112 rows=564 loops=1)
-> Hash (cost=10.64..10.64 rows=564 width=16) (actual time=0.185..0.185 rows=564 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 33kB
-> Seq Scan on region parent (cost=0.00..10.64 rows=564 width=16) (actual time=0.011..0.091 rows=564 loops=1)
-> Hash (cost=10.64..10.64 rows=564 width=18) (actual time=0.189..0.189 rows=564 loops=1)

Duirlrates 1NDA Datrhac 1 Mamane Hlenma 201D



BpemeTo M3MMHATO BO M3BPLUYBatbe HA onepaumuTe insert n update nsHecysa:

RaA

<T EXPLAIN ANALYZE UPDATE vote_result SET votes = votes + 1 WHERI | e s Enter a SQL expression to filter results (use Ctri+Space)

H Grid

Update on vote_result (cost=0.43.8.45 rows=0 width=0) (actual time=0.181..0.182 rows=0 loops=1)
-> Index Scan using idx_vote_result_election_station on vote_result (cost=043.8.45 rows=1 width=10) (actual time=0.050.0.052 rows=1 loops=1)
Index Cond: {(election_id = 8) AND (station_id = 6114))
Filter: (entity_id = 1004)
Rows Removed by Filter: 5
Planning Time: 0.140 ms
Execution Time: 0.221 ms

<T Text

Insert on vote_result (cost=0.00.0.01 rows=0 width=0) (actual time=0.126..0.126 rows=0 loops=1)
2 -> Result (cost=0.00.0.01 rows=1 width=44) (actual time=0.001..0.002 rows=1 loops=1}

3— Planning Time: 0.047 ms

4— Trigger for constraint fk_vr_election; time=0.173 calls=1

5— Trigger for constraint fk_vr_station: time=0.147 calls=1

6— Trigger for constraint fk_vr_entity: time=0.135 calls=1

i Trigger for constraint fk_vr_candidate:; time=0.006 calls=1

8 |
9

Trigger for constraint fk_vr_station_election: time=0.157 calls=1
Execution Time: 0.772 ms

5. Hema notpeba oa Ao0NO/IHUTENHA ONTUMM3ALM]a.
6. Bpeme Ha n3BpLIyBaHe OCTAHYBA UCTO.






