HanpegHu 6a3n Ha nogaTtoum
daza 3: OnTmmMsaumja Ha NpawaaHMULK 1 norneau

MpoekKrt: Mnhatdpopma 3a eBuaeHUMja Ha usbopu EDB

ElectionsDB

1. vw_election_results

1.

MpumapeH ¢puntep 3a nornenot vw_election_results e naeHTMOUKATOPOT HA
NONUTUYKMOT cybjeKT (entity_id), buaejkm KOpUCHULMTE HajuecTo ja aHannsmnpaaT
pacnpegenbata Ha rnacoBuUTe M yCNexoT Ha KOHKPEeTHa NapTuja AN Koanuumja Hu3
n3bopuTte 1 BKYNHU rnacosu. lononHUTENHO, NOrNe0T MOXe Aa ce duntpmpa u
cnopeg, naeHTnduKkaTopoT Ha n3bopute (election_id) co uen nobusare Ha NogeTanHU
CTATUCTMKM 33 KOHKPETEH M360peEH UUKyc.

MpumapHaTa HameHa Ha nornenoT vw_election_results e geTanHa aHanM3a Ha BKYNHUOT
6poj OCBOEHMU r/1acoBU NO NOAUTUYKK cybjeKTn 3a gaaeHn nsbopu. Co Herosa nomoLu
MOKe Aa ce aHan3mpa KoKy racadyum rnacane 3a ogpeneHa napTuja, Aa ce cnopeaysa
yCNexoT Ha NapTMuTe BO Pa3nnyHU M3BOPHU FOAUHU U Aa ce BM3yennsmpa
nobeAHUYKMOT MEeToA, Ha KOPUCHUYKMNOT MHTepdejc. Buaejkm oBoj nornen cayxu Kako
OCHOBA 33 GMHANHUTE AaHANIMTUYKM U3BELITaN U TPadUKOHK, HerosuTe neppopmaHcu ce

o4 rosnema BaxXHOCT.

MHMumMjanHOTO Bpeme 3a M3BpLUYBake M3HecyBa 581ms , buaejkn 6asata BpLum
arperaumja n npebapyBare Ha UICTOPUCKMTE NoAaTOLM 33 NapTHjaTa HU3 cute n3bopHU

LUMKAYCH.

EXPLAIN ANALYZE

ow(s) fetched - 582ms (




4. AHanu3aTta NoKaxyBa AeKa 6a3aTta KopucTn nosekekpaTtHu Hash Join u Merge Join
onepauum 3a NoBp3yBake Ha TabennTe, NpPu WTO U3BPLLYBA CEKBEHLMjA/THO CKEHMpPatbe
(Seq Scan) Bp3 political_entity u Bkny4uysa Tpu napanenHu paboTHULUM 3a COPTUPaHE BO
memopuja. buaejkmn BpemeTo e 3a40BONUTENHO, Ce Npeanara 3a4pKyBatbe Ha
MOMEHTaIHaTa CTPYKTypa 6e3 AONONHUTENHU UHAEKCH.

QUERY PLAN
3..38666.44 rows=45 width=769) (actual time=179.197..185.339 rows=12 loops=1)

-

th ual time=0
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5. BpemeTo namuHaTo BO M3BpLUYBakbe Ha onepauumnTe insert u update nsHecysa:

®5Save W Cancel BSaipt |5 5% @

2. party_performance_over_time

1. MpumapeH ¢unTep 3a nornenot vw_party_performance_over_time e ngeHtndpukatTopot
Ha NOANTUYKMOT cybjekT (entity_id), Buaejkn KopucHULUTE HajuecTo ro aHanmsnpaaT
NCTOPUCKMNOT yCrex 1 TPeHAOT Ha eAHa KOHKPeTHa napTtuja. [LonosHUTEeNHO, NorneaoT
MoXe Aa ce GUATpupa u cnopes AatymoT Ha usbopute (election_date) 3a ga ce gobujar
nogeTasnHN XPOHONOLWWKM CTAaTUCTUKW.

2. lNpumapHaTa HameHa Ha nornenoT vw_party_performance_over_time e aHanusa Ha
PacToOT MAM NAAO0T Ha PEjTUHIOT Ha NAaPTUUTE HWU3 Pa3ANYHU M3BOPHK unKaycn. Co



Herosa NOMOLL Ce reHepupaaT aHaAUTUYKM TPadUKOHN KO rO NPUKaXKyBaaT
NCTOPMUCKNOT nepdopmaHC Ha NOIUTUYKMKTE CYyDjeKTH.

3. WUHuuymjanHo Bpeme 3a nsppuwysarbe e 880 ms

EXPLAIN ANALYZE

SELECT FROM

WHERE

4. 3a onTumu3aumja, 6asaTa BKAydyBa TPU NapasesiHn paboTHULUM U BPLIN PUHANHO
copTuparbe BO Memopuja npeky quicksort. buaejkm BKynHoOTo Bpeme o okosy 881ms e
cocema 3aZ0BO/IUTE/THO 33 UCTOPUCKA aHAIMTUKA, Ce Npeasiara 3aapKyBate Ha
MOMEHTaIHaTa CTPYKTypa 6e3 BoBeAyBake HOBU MHAEKCU.

Results

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

tual time=0

tual time=0.128..152.3

vidth=2




Update:

3.vw_voter_turnout

1. MpumapeH puntep 3a nornenot vw_voter_turnout e MAeHTUPUKATOPOT Ha nsbopuTe
(election_id), buaejkm KOPUCHULMTE HAj4eCTOo ja aHaIM3npaaT U3/1e3HOCTA Ha rnacayunTe
33 KOHKpeTHM n3bopu. JoNONHUTENHO, NOrNeA0T MOXe Aa ce GUATpMpa n cnopes,
ONLWTWHA UN PETNOH CO Uen AobuBarbe Ha NOAETA/IHN CTaTUCTUKM 3a oapeaeHa
reorpadcka obnacr.

2. [llpumapHaTa HameHa Ha nornenot vw_voter_turnout e aHaan3a Ha U3ne3HOCTa Ha
rnacaymTe Ha pasnnyHu M3bopHU uuknycu. Co Herosa NOMOLL MOKe A3 ce cnopeayBsa
6pojoT Ha perncTpmMpanHu rnacaym, 6pojoT Ha rnacane rnacaym u NPOLLEHTOT Ha
n3nesHocT no n3bopwm, perMoHn n onwTMHKU. buaejkn oBoj nornem e HAMeHeT 3a
CTAaTUCTMYKM aHANM3M M U3BELUTAN, HEroBuTe nepPopmaHcH ce o4 rosiema BaxKHOCT.

3. VIHuumjanHo Bpeme 3a n3BpLlyBare Ha nornenot e 496.327ms.

«[ EXPLAIN ANALYZE SELECT * FROM vw_voter_turnout WHERE electioi| &%

#:¢ QUERY PLAN 73
# | 47 | Execution Time: 496,327 ms

Grid

OBa Bpeme e peslaTMBHO BMCOKO 33 aHA/IMTUYKM MOr/ies 1 3aToa ce pasriesysa
MOXHOCT 33 ONTUMM3ALMjA NPEKY UHAEKCUPAtbE.

4. AHanusaTa Ha NNaHoT 33 M3BPLUYBatbe NOKAXKYBa ZleKA Hajro/iem AN o4 BPeMeTo ce

TPOLWIU Ha
" QUERY PLAN w

onepa LLMjaTa Pa ra"el 1| Sort (cost=242815.51.242815.52 rows=1 width=287) (actual time=483.253.492.727 rows=1 loops=1)

2 | sortKey: ecelection_date, (round(((((count(*)):numeric * 100.0) / (NULLIF((sum(ps-registered_voter)), 0)):numeric), 2)) DESC

3| Sort Method: quicksort Memory: 258
Seq Scan B P3 4 | -> Nested Loop (cost=1315.16.242815.50 rows=1width=287) (actual time=483.226.492.712 rows=1 loops=1)

5 | -> Nestedloop (cost=1314.88.242807.17 rows=1 width=221) (actual time=483.176.492.659 rows=1l00ps=1)
Ta 6e}-| aTa ballot an 6 | -> Hash Join (cost=157.2.70 rows=1width=173) (actual time=32.829.32.839 rows=1 laops=1)

4 7 Hash Cond: (etelection_type id = e.election_type_id)

E -= 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 pE6a pyBaat 9 -> Hash (cost=1.56.1.56 rows=1 width=43) (actual time=32785.32.786 rows=1loops=1)

0| Buckets: 1024 Batches: 1 Memory Usage: 9kB
ronem 6 oi 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)

poj 12 Filter: (election_id = 8)
. EE Rows Removed by Filter: 44

3a 4a ce npoHajaaTt T4 -> Merge Full Join (cost=1313.31.242804.46 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))

, 16 -» GroupAgaregate (cost=042.1648.83 rows=1 width=24) (actual time=2.000.2.002 rows=1 loops=1)

OHME WTO NpunaraaTt | -> Nested Loop (cost=0.42.1648.70 rows=47 width=20) (actual time=0.059.1.964 rows=167 loops=1)

8| -> Seq Scan on polling_station ps (cost=0.00.310.80 rows=167 width=20) (actual time=0026.1.395 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=1 width=16) (actual time=0.003.0.003 rows=1loops=167)
n3 6 (o] p n. I-I (o] p a,ﬂ,M TOa 22 | Index Cond: ((station_id = ps.station_id) AND (election id = 8))

= | Heap Fetches: 167

| -> Materialize (cost=1312.89.241155.61 rows=1 width=40) (actual time=448.318.457.787 rows=1loops=1)
ce npeanara 25 | -> Finalize GroupAggregate (cost=1312.89.241155.60 rows=1 width=40) (actual time=448313.457.780 rows=1loops=1)

2 | -> Gather (cost=1312.89.241155.56 rows=4 width=40) (actual time=448,142.457.731 rows=4 loops=1)
Kpenparmwe nHaeKC 27| Workers Planned: 4

28 | Workers Launched: 4

29 -> Partial GroupAggregate (cost=312.89.240155.16 rows=1 width=40) (actual time=415530.415.533 rows=1 loops=5)
BpP3 KOJIOHATa 30| -> Hash Join (cost=312.89.240150.93 rows=562 width=17) (actual time=243.755.415.425 rows=1024 loops=5)

31 | Hash Cond: (b.station_id = ps_1.station_id)
e I ection |d BO -> Parallel Seq Scan on ballot b (cost=0.00.239733.61 rows=39771 width=17) (actual time=21.843.410.463 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=1482.1.483 rows=167 loops=5)

= Buicbimbee AAIA Dmboboree A Kheman: lemens 4ELD




BpemeTo M3mMMHaTO BO M3BpLUIYBakbe Ha onepauunTe insert n update nsHecysa:

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)
2 -= Result (cost=0.00.0.02 rows=1 width=49) (actual time=0.023..0.023 rows=1 loops=1)

3— Planning Time: 0.050 ms

4— Trigger for constraint fk_ballot_election: time=0.210 calls=1
5 Trigger for constraint fk_ballot_station: time=0.188 calls=1

6— Trigger for constraint fk_ballot_entity: time=0.494 calls=1

‘_-"— Trigager for constraint fk_ballot_candidate: time=0.053 calls=1

8— Trigger trg_after_insert_ballot_live_count; time=17.456 calls=1

9— Trigger trg_validate_ballot: time=0.698 calls=1

F Execution Time: 19.242 ms

5. BpemeTo Ha n3BpLlyBare Ha NOrneaoT No MHAeKcuparbe nsHecysa 101.735ms.
AHanu3aTta Ha HOBMOT NNaH 3a U3BPLUYBakbe NOKAXKyBa AeKa HamecTo Parallel Seq

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

CREATE INDEX idx ballot election_id ON ballot(election_id);

4
sults 1 x| [t Execution plan - 1 |

PLAIN ANALYZE SELECT * FROM vw_voter_turnout WHERE electior [e4 Entera SQL expression to filter results (use Ctri+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, Total 96.569 r

wl-uluulu.lﬂlwl.ul_

Execution Time: 101.735 ms




6. BpemeTo M3MMHATO BO M3BPLUYBakbe Ha onepaumnTe insert u update no
NHOEKCMpPakbe U3HECYBa:

+

AEC QUERY PLAN i

-> 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

1 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

m‘-&h‘w‘m -

Execution Time: 0.165 ms
4. vw_party_demographic_performance

1. NMpumapeH duntep 3a nornenor e election_id, a gononHUTENHO MOXKe aa ce duntpupa un
cnopeg nonnMTudkmM cybjekr (entity id) u nsbmnpauko mecto (station_id).

2. TllornepoT ce KOPUCTU 3@ aHaNM3a Ha gemorpadcKaTa CTPYKTypa Ha rnacavmTe no
NOAUTUYKM NApTUM M reHepaumn. MNopaam ronemmnoT 6poj 3anmcm Bo Tabenute ballot,
voter_election, voter u person, neppopmaHcuTe ce 3HaYajHM.

3. WMHMUMjanHo Bpeme 3a M3BpLUYBakbe Ha nornegot e 991.327ms.

TEXPLAIN ANALYZE SELECT * FROM vw_party_demographic_performe el
! AEC QUERY PLAN
i 578 Execution Time: 991.040 ms

4. HajbasHaTta onepauwuja e full scan (Seq Scan) Bp3 TabenaTa ballot, 6uaejku ce
obpaboTtysaat ronem 6poj 3anncu (okony 19 munmonu). Ce 3abenexysa geKa
PostgreSQL npeTerkHo ce notnmpa Ha Parallel Seq Scan, Seq Scan 1 Hash Join onepauyuu.
OBa e oueKyBaHO buaejkn ce obpaboTtyBa ronem gen og nogatouute Bo Tabenata ballot,
NpW WTO ONTUMMU3ATOPOT NPOLLEHWA AEKA CEKBEHLMjANIHOTO YnTarbe e noepukacHo. U
NoKpaj Toa, BpeMeTo Ha uU3BpLUyBakbe n3HecyBa 991.327 ms (nomanky oa eaHa
CEeKyHAa), WTO e 04/IMYEH pPe3ynTaT 3a aHa/IMTUYKK Noried Hag MUINOHCKK Bpoj
3anucu. bugejkm nornegoT Hema vecta ynotpeba n nepdopmaHcuTe ce 3a40BOSIUTENHM,

Hema notpeba oA AONONAHUTEHA ONTUMM3aLM]a.



EXPLAIN ANALYZE SELECT * FROM vw_party_demographic_performs 3 Enter a SQL 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 = r.region_id)
g 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)
5 -= Hash Join (cost=439.59.242663.61 rows=104164 width=66) (actual time=898.393..898.398 rows=0 loops=5)
5 -= 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 Memaory Usage: 38kB
H -» Seq Scan on region r (cost=0.00.10.64 rows=564 width=18) (actual time=0.060..0.133 rows=564 loops=5)
g -» 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)
g Hash Cond: (b.election_id = e.election_id)
> on ballot b
41 -> Nested 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)
43 | Rows Removed by Filter: 96132
14 Filter: is_valid
E Buckets: 1024 Batches: 1 Memory Usage: 9kB
I -» Seq Scan on election e (cost=0.00.1.56 rows=1 width=31) (actual time=0.043..0.047 rows=1 loops=5)
H -> MNested Loop (cost=0.43.8.45 rows=1 width=24) (never executed)
E -> Index Scan using person_pkey on person p (cost=0.43..0.51 rows="1 width="12) (never executed)
E Rows Removed by Filter: 44
; Index Cond: (person_id = v.person_id)
? Filter: ((name)::text = 'Presidential Election 2024 :text)
? -> 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=186) (never executed)
H Index Cond: (voter_id = ve.voter_id)

BpemeTo M3MMHATO BO M3pLUyBakbe Ha onepauunute insert n update nsHecysa:

"EXPLAIN ANALYZE UPDATE ballot SET is_valid = false WHERE ballot, |63 Entera S5QL expression to filter results {use Ctri+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

<T EXPLAIN ANALYZE INSERT INTO ballot (election_id, station_id, entity | €% Enter a SQL expression to fil

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

Trigger for constraint fk_ballot_election: time=0.128 calls=1

Trigger for constraint fk_ballot_station: time=0.162 calls=1

T Text

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

S‘m‘m w‘m‘m‘b‘w‘w

_bRecord

5. Hema noTtpeba o4 A0ONOAHUTENHA ONTUMU3aLM]a.
6. Bpeme Ha M3BpLUYBaHe OCTaHYBa MUCTO.



5. vw_polling_station_stats

1.

MpumapHuoT punTep 3a oBoj norneq e election_id, koj 3aegHo co ycnosoT
is_valid = truejaorpaHu4yyBa aHanusaTa caMoO Ha BasIHW rNacoBu 3a
KOHKpeTHWN n3dopu. OBoj dnntep 0BO3MOXKYBa 3HaUYUTENHO HaManyBake Ha 6pojoT
Ha o6paboTeHn 3anmcum yuTe Ha HMBO Ha Tabenarta ballot. Co toa ce nogob6pyea
edmKacHocTa Ha join 1 arperaumckmTe onepaymun.

MornenoT ce KOPUCTK 3a aHanM3a Ha akTMBHOCTA Ha rnacaJykmTe MecTa npeky 6poj
Ha rnacoBwu no polling station 3a paneHn n36opu. Toj oBo3MoXKyBa crnopenba Ha
n3ne3HocTa Mefy pasfnyHu cTaHuumM N n36opHM umKnycu. LlonoAaHUTENHO, CITYXKU
Kako OCHOBa 3a CTaTUCTUYKKM U3BeLITan n nepdopMaHc aHann3m Ha n3bopHMoT
npouec.

MHuumnjanHo Bpeme 3a n3BpllyBare Ha nornegot 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_valid = true
GROUP BY ps.station id;

Results 1 X | [ Execution plan - 1
EXPLAIN ANALYZE SELECT ps.station_id, COUNT(k.ballot_id) AS tota |e3
A€ QUERY PLAN T3
L8 Execution Time: 117.591 ms

Bo execution plan ce rneaa aeka Beke KpenpaHMoT MHOEKC
idx_ballot_election_id ce kopuctm npeky Bitmap Index Scan, co wrToce
3abp3yBa GuNTpupameTo Ha nogatoumte. Bpemeto Ha naBpluyBare og ~117ms
nokaykyBa geka norneaot e 4obpo onTuMuampaH n Hema notpeba og
OOMNOMHUTENHU MHAEKCM BO MOMEHTanHarta Bepauja.



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

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

? Batches: 1 Memory Usage: 1169kB

T -» 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)

E -> Gather (cost=2772.32..242542.12 rows=154996 width=16) (actual time=6.375..40.343 rows=151253 loops=1)

7|

8 |

9 |

10

T Text | HGrid |
[ ]

Workers Planned: 4

Workers Launched: 4

-> 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)
Recheck Cond: (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)

F -> 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

E -» Seq Scan on polling_station ps ({cost=0.00..281.24 rows=11824 width=8) (actual time=9.792..11.787 rows=11824 loops=1)

? Planning Time: 0.431 ms

20 |

21 | Functions: 42
22 | Options: Inlining false, Optimization false, Expressions true, Deforming true
23 | 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 M3MMHATO BO M3pLUyBakbe Ha onepauuute insert n update nsHecysa:

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

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

1 Taxt

Trigger for constraint fk_ballot_election: time=0.122 calls=1
Trigger for constraint fk_ballot_station: time=0.106 calls=1
Trigger for constraint fk_ballot_entity: time=0.099 calls=1
Trigger for constraint fk_ballot_candidate: time=0.006 calls=1
Trigger trg_after_insert_ballot_live_count: time=0.290 calls=1

Trigger trg_validate_ballot: time=0.606 calls=1
Execution Time: 1.369 ms

EXPLAIN ANALYZE UPDATE ballot SET is_valid = false WHERE ballot | e % Enter a SQL expression to fil

|5\‘Lo m‘w|m‘m‘b‘w‘m

L4 Record

%

o
& Update on ballot (cost=0.44.8.46 rows=0 width=0) (actual time=0.024..0.025 rows=0 loops=1
2 -» Index Scan using ballot_pkey on ballot {cost=0.44..8.46 rows="1 width=7) (actual time=0.
E E Index Cond: (ballot_id = 100000)
&= 4 |Planning Time: 0.145 ms
E Execution Time: 0.060 ms

5. Hema notpeba oa gononHutenHa ontmuMmnsaumja.
6. BpeMe Ha nsspLlyBare ocTaHyBa UCTO.



6. vw_dhondt seat allocation

1. lMpumapeH ountep 3a vw_dhondt_seat_allocationeelection_type = 2
(Parliamentary), 6uaejku D’Hondt MeTo4OT ce NpUMeHyBa MCKYYMBO Ha
napnameHTapHun n3bopu. [lononHutenHo Moxe aa ce ¢untpmpamno election_id
3a aHanm3a Ha KOHKpeTeH n3bopeH uukyc.

2. llornepot cnyxu 3a pacnpeaenba Ha MaHaaTu (seat allocation) no naptuum
kopucTejkm ro D’Hondt MeToanoT. Ce kopucTu 3a aHann3a Ha 6p0ojoT Ha OCBOEHN
MecTa No NONTUYUKN EHTUTETU BO NapiaMeHTapHun nsbopu.

3. VHuumjanHo Bpeme 3a n3BpLlyBame Ha nornegot e 1798.158ms.

Bl Results 1

<" EXPLAIN ANALYZE SELECT d.* FROM vw_c
FEC QUERY PLAN

Execution Time: 1798.158 ms

Grid
Lo
Lo

i

4. BoO M3BPLUHWOT NaaH ce KopucTaTt MHAEKCUTE KOM aBTOMATCKU ce KpeunpaHu Npeky
NPUMapHUTE KNy4YeBun N YHUKaTHUTe orpaHudyBara (PRIMARY KEY n UNIQUE).
Hajronemo BnujaHue Bp3 BpeMeTO Ha U3BpLUyBake MMaaT Parallel Seq Scan
Bp3 Tabenata vote_result, kako nHashAggregate, WindowAgg v Sort
onepaunnte notpebHmn 3a D’Hondt npecMeTkuTe.

Mako BpeMeTo Ha n3BpLUyBake N3HecyBa okony 1.8 cekyHAaun, He nocToun notpeba
04, LONONHUTENHA ONTUMM3aUuja buaejkn NornenoT € HaMeHET 3a aHaANUTUYUKK
NnpecMeTKn Kom He ce n3BpLuyBaat vecTto. [lopagm Toa, MOMeHTanHuTe
nepdopmaHcu ce npmdaTtnneu.



T EXPLAIN ANALYZE SELECT d.* FROM vw_dhondt_seat_allocation d JC| @ $ Enter a SQL expression to filter results (use Ctri+Space)

gy

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

T 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

5_ Sort Method: quicksort Memoary: 66kB

67 CTE district_votes

7

8 |

9 |
a

< reAL

-» 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: 1T Memaory Usage: 1297kB
-> Gather (cost=2484.39.23781.70 rows=16781 width=40) (actual time=85.710..552.937 rows=277081 loops=1)

1 Workers Planned: 3
? 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 vo sult vr (cost=0.00..16524.39 rows=405422 width=28) (actual time=376.311.416.897 rows=313171 loops=4)
16 Filter: (candidate_id 1S NULL)
F Rows Removed by Filter: 40648
F -> Hash (cost=1377.78.1377.78 rows=7107 width=44) (actual time=49.025.49.030 rows=52100 loops=4)
? Buckets: 65536 (originally 8192) Batches: 1 (originally 1) Memory Usage: 4384kB
E -> 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)
E -> Seqg Scan on polling_station ps (cost=0.00.281.24 rows=11824 width=16) (actual time=0.045..1.896 rows=11825 loops=4)
g -> 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)
5 Buckets: 1024 Batches: 1 Memory 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)
3 ? Filter: (winner_method_id = 8)
g E Rows Removed by Filter: 20
3

34 -> Bitmap Heap Scan on region r2 (cost=4.83..9.00 rows=11 width=16) (actual time=0.027..0.027 rows=3 loops=2736)

BpemeTo M3mMMHaTO BO M3BpLUYBakbe Ha onepauunTe insert n update nsHecysa:

"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)
Planning Time: 0.047 ms

2 |
3
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
E 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 WHEF| e & Enter @ 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 loog
-> 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

Hema noTtpeba o AononHUTENHa oNnTUMM3aumja.

ea|-~l‘m‘m‘.u.‘w‘ru

BpeMe Ha N3BpP>XyBake OCTaHyBa UCTO



7. vw_invalid_ballot_analysis

1. MNpumapeH ¢unTep 3a nornegotT vw_invalid_ballot_analysis e ngeHTMdMKaATOPOT Ha
nsbopute (election_id), buaejkn aHanmsaTa Ha HEBaXKEUYKUTE /IMBUYMNHA CEKOraLl ce
NnpaBu 3a KOHKpeTeH n3bopeH unkayc. [LononHUTENHO, NOrNeaoT MoXe Aa ce dunTpupa
n cnopep, n3bopHa eamHMLA UAn pernoH (region_id) co uen ga ce BOOYAT aHOMaANM
nnn cneunduyHM TPEHL0BU Ha HEBAXKEYKM [1aCOBU MO reorpadcku noapavja.

2. NMpumapHaTa HameHa Ha nornegoT vw_invalid_ballot_analysis e geTanHa cTaTucTUKa U
NPOLEHTYaHa aHaIN3a Ha HEeBaXKEYKUTE r1acayku IMBYMHA BO OAHOC HA BKYNHMOT
6poj Ha AnBUYMHbA. BMAEjKK NorneaoT BpWKM MaTEMATUUKM NPECMETKM 33 NPOLEHTU Haj,
ronemu Tabenun Bo peanHo Bpeme, Herosute nepPopmaHcH ce KAy4Hu.

3. MHUMjanHOTO Bpeme 3a U3BpLIyBatbe Ha NOrneaoT co puntep no n3bopeH LMKyC
n3HecyBa 586 ms (o4 KoM peanHOTO BpemMe Ha M3BpLUYyBatbe BO 6a3aTa e okony 496 ms,
a OCTATOKOT € 33 NPUKA3 Ha NogaTouuTe).

Save B Cancel B Script Fm=ilk <

4. AHanu3aTta Ha NNaHOoT 3a U3BpPLUIYBakbe MOKaXKyBa AeKa 6a3aTa ycrnewHo ro KopucTm
NoCTOEYKNOT MHAEKC Bp3 Tabenarta ballot npeKy onepauujata Bitmap Index Scan
(idx_ballot_election_id), co wTo AMpeKTHO ce TapreTMpaat bapaHuTe 3anucu. buaejkn
MHAOEKCOT e BeKe MMNaemMeHTMpaH 1 nepdopmaHcuTe ce ONTUMU3IUPAHU, He ce
npeanaraaTt AOMNOIHUTE/THU U3MEHM.



tual time=54.050..252.02

5. BpemeTo n3munHaTo BO M3BpLUYyBake Ha onepauuuTe insert u update 8p3
pedepeHTHaTa Tabena Ballot nsHecysa:

Insert : 55ms

®Save M Cancel B Saipt

Update:

®Save M Cancel B Script

8. vw_local_election_winners

1. NpumapeH duntep 3a nornenot vw_local_election_winners (Ha nip. 'Local Elections
2013")e umeTo Ha n3bopute (election_name), buaejkn aHanmsaTta Ha nobegHuumuTe
CeKorall ce BpLIM 3a ogpeseH U3bopeH LmKayc .

2. NpumapHaTa HameHa Ha nornenotT vw_local_election_winners e 6p3 npukas Ha
nobegHuumuTe (KaHANAATU AU NAPTUK) NO ONLUTUHM 33 AaJEeHUTE NOKaNHU U3bopu,

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

3. MHMymMjanHOTO Bpeme 3a M3BPpLUYBaAkbe HA NOrneaoT n3Hecysa 1855 ms.



EXPLAIN ANALYZE

SELECT FROM

WHERE LIKE

P Save B Cancel B Script HmEilK <

4. AHann3aTa Ha NNAHOT NOKaXyBa AeKa 6a3aTa KOpPUCTU NoANpaLLAIHULM 33
arperaumja (HashAggregate) n coptnparbe BO memopuja npeky quicksort 3a
aHanuTMykata ¢yHKumja rank(). buaejkm osa nornes ke ce NOBUKYBa NOYECTO, BPEMETO
oA 1855 ms ce onTMmm3Mpa co Kpemparbe Ha KOMNO3UTEH MHAEKC Bp3 TabenaTta
vote_result . UHOeKcoT e noctaBeH Ha KonoHuTe (election_id, station_id). Co oBa ce
n3berHysa 6aBHOTO CKEHUpare Ha TabenaTa, ce 3abp3ysaat JOIN onepauumTte u
AVPEKTHO Ce ONTUMMU3MPA FPYNUPAHETO HA FNACOBUTE.

CREATE INDEX idx_vote_result_election_station

ON public.vote_result (election_id, station_id);

® Save M Cancel B Script HILA
| CET | en_US |Writable | Smart Insert | 3:47:113




5. Cera MHuUMjanHoO Bpeme Ha U3BpPLUYBakbe N3HecyBa :267ms

® Save B Cancel B Soript i<

fetched s (1ms fetch), on

6. BpemeTo M3MMHATO BO M3BPLUYBakbe HA onepauumuTe insert n update Bp3
pedepeHTHaTa Tabena Ballot nsHecysa:

Input : 107ms

vw_parliamentary_municipality_winners

1. MpumapeH puntep: election_name (Ha np. 'Parliamentary Elections 2014').
CekyHzapeH ¢untep: municipality_name (g0oKonKy cakame ga sugume Koj nobegmn Bo
OApeAeHa ONWTUHA Ha APYKaBHO HMBO).

2. OBOj nornea cnyu 3a getanHa aHanm3sa Ha usbopHuTe pesyntatm og
napnameHTapHUTe n3bopun Ha HMBO Ha ONWTKHA. TOj r'M arpernpa rnacoBuTe 3a CeKoj
NONNTUYKM CyBjeKT BO CEKOja ONWTMHA U ro naeHTUPUKyBa nobeaHMKOT (napTujata co
Hajronem 6poj rnacosu) 3a Taa TepUTOpPUjasHa eamMHNLA.

3. UHnymjanHo Bpeme Ha nsspulyBarbe 3426ms
EXPLAIN ANALYZE

SELECT FROM

WHERE LIKE

4. AHanun3aTta NoKaxyBa AekKa 6a3aTa yCcnewHo ro KOpUcTM HOBOKPEUPAHUOT MHAEKC
npeky onepauujata Index Scan co kny4yort idx_vote_result_election_station Bp3 Tabenata
vote_result vr. Mopaan orpoMHMOT BOAYMeEH Ha noaaTtouu (Hag 691,000 3anucu), 6asata



n3Bpliysa Merge Join Bo KOmMbuHaumMja co onTumusaumja npeky Memoize (pepn 24) 3a aa
r'm nsberHe NOBTOPYBAYKUTE NpecmeTKU. 3a GMHANHO paHrnpare Ha JOMWUHAHTHATA
napTtuja ce npumeHysa Incremental Sort u aHanuTnukata pyHKUMja BO onepaumjaTta
WindowAgg. Mako BKynHOTO Bpeme nsHecyBa 3426 ms nopaan macuBHaTa obpaboTka
Ha rNacoBM Ha HMBO Ha LEeNa 4prKaBa, CTPYKTypaTa CoO MMNAEMEHTUPAHUOT MHAEKC e
MAKCUMANHO ONTUMMU3MPAHA 33 NOHATAMOLLHO KOPUCTEHE.

QUERY PLAN

Subquery Scan on rankedwinners (cost=2525.81..183

s.election_name)::te iamentary Elect

actual time=83.8

.3345.

) 23
24
@ Save H Cancel B Script

5. BpemeTo M3MMHaATO BO M3BpLUYyBake Ha onepauuuTe insert n update Bp3
pedepeHTHaTa Tabena vote_result nsHecysa:

Insert:

| Writable | Smart Insert | 3:46[171] | Sel: 1713




10. vw_presidential_by_municipality

1. MorneaoT 0BO3MOXKYBA fieTa/leH NPUKA3 Ha rNacoBUTe OCBOEHW 04, NpeTcesaTeNICKuTe
KaHAMAaTK, rpynupaHun no onwTunHa. Toj rv arpervpa nogatounte og Tabenata Vote
Result 1 rv noBp3yBa co NnogaTouuMTe 33 KAHANAATUTE U ONWTHMHUTE 33 A3 reHepupa
M3BeLTaj 3a NoagpLiKaTa Ha KaHAWAATUTE Ha JIOKAIHO HUBO.

2. OBOj M3BeLlTaj Ke ce KOpUCTK 3a BM3yennsauuja Ha reorpadckata pacnpeaenba Ha
rnacosuTte, Kage npeky ¢untpupame no election_name (Ha np. 'Presidential Election
2024') u» municipality_name KOPUCHMKOT MOXKe MOMEHTA/IHO Aa M1 Aobue puHanHuTe
pe3ynTaTu 3a cneunduyeH pervoH.

3. UHnymjanHo Bpeme Ha n3sBpLlyBarbe 67ms
EXPLAIN ANALYZE

SELECT * FROM

WHERE LIKE

| sel: 1273
4. AHanun3aTta Ha N1IaHOT 3a M3BPLUYBakbe NOKaXKyBa 04/IMYHN NepPOpPMaHCH,
MopgaTtounteedmKacHo ce NoBp3yBaaT NpeKy HM3a o4 Hash Join onepauyum u ce
arpervpaar BO NoAnpaLlanHMKoT cityvotes co nomow Ha HashAggregate. 3a ¢pnHanHo
paHrMpake 1 U3BNeKyBare Ha NobegHULUTE ce KopucTu quicksort Bo memopuja n
onepaunjata WindowAgg. Nopaan UCKNYYUTE/THO HUCKOTO BPEeMe Ha U3BPLLYBaHE O/,
67 ms, He ce NOTPebHM AONONHUTENHMN ONTUMMU3ALUM UIN HOBU UHOEKCH.

E Results 1 %

QUERY PLAN




11

5. BpemeTo M3MMHATO BO M3BpLUYBake Ha onepauunuTe insert n update Bp3
pedepeHTHaTa Tabena vote_result nsHecysa:

Insert : 50 ms

|sel:o]0

vw_polling_station_voter_count

1. MNpumapeH duntep 3a nornenot vw_polling_station_voter _count e umeto Ha
nM360pHOTO MecTo (station_name) co uen aa ce NPoBepPU KOHKPETEH KanauuTerT.
[JononHUTeNHO, NorneaoT MosKe Aa ce GUATpMpa M cnopes UMEeTO Ha PErMoHOT UK
onwTunHaTa (region_name) 3a ga ce aHa/IM3npPa rycTMHaTa Ha rnacaykoTo Teso Ha
MOLMNPOKO /IOKAZIHO HMBO.

2. MornegoT CAyXM 3a NpecMeTyBakbe Ha BKYNHMOT 6poj Ha perncTpmMpaHmn rnacaym 3a
CeKkoe NoeAnHeYHo rnacavko mecrto. HamecTo aga ce yyBaaT CTaTUYHM NOAATOLM BO
Tabenara polling_station (wTo 6v noBeso A0 peayHAAHTHOCT U NOTEHLUMjaIHU
aHOManuu), 0BOj NoraeA BpLIK arperayuja BO peasHo Bpeme BP3 OCHOBA Ha
NoBpP3aHOCTa NOMEryY rnacaymTe U HUBHUTE AoAeNeHN n3bnpaykm mecTta.

3. NHnumjanHo Bpeme Ha u3BpLllyBare 66ms
EXPLAIN ANALYZE
SELECT * FROM

WHERE LIKE

|1:1 1047 | Sel: 1043



4. baszaTta paboTn onTMManHo buaejkm KOpUCTU MHAEKCHM CKeHUpakba. MNpBo ce
n3spuysa Index Scan co kny4yoT uk_station_name_municipality Bp3 TabenaTa
polling_station ps 3a ga ce ¢punTpmpa bapaHaTa cTaHULA, NPU LUTO BAXKHO € Aa ce
HanomeHe AeKa 0BOj YHMKATEeH UHAEKC € aBTOMATCKU reHepupaH o4, CAMUOT CUCTEM BO
no3aamHa Kora 6una KpempaHa tabenata (UNIQUE CONSTRAINT). MoHaTamy, npeky
Nested Loop Left Join ce npasu noBp3yBare co TabenaTa Cco rnacaymn Kage UCTo Taka e
AocTtaneH nHaekc (voter_station_id_idx). ®uHanHoTO rpynuparbe u npebpojyBare Ha
rnacaymte no n3bopHM MecTa ce BpLIM BO MEMOpPMja CO MOMOLL Ha edMKacHaTa
onepauwuja HashAggregate. Nopaayn ognmMyHaTa NOCTaBEHOCT Ha MHAEKCUTe M Bp3nHaTa
oA 66 ms, He ce NOTPebHU JONONHUTENHN ONTUMU3ALLNMN.

QUERY PLAN

Aggregate |

tual time=15.4

5. BpemeTo M3MUHATO BO M3BpLUYyBake Ha onepauunute insert n update Bp3
pedepeHTHaTa Tabena polling_station nsHecysa:

Insert: 53ms

| Writable | Smart Insert | Sel: 0|0

12. vw_regional_voting_patterns

1. MpumapeH opunTep 3a vw_regional_voting patterns e election_id, buaejku
AVPEKTHO ro orpaHMyyBa 6pojoT Ha 3anucu wTo ce obpaboTysaat oa TabenaTta
vote_result 1 0BO3MOXKyBa MCKOPUCTYBakbE Ha MOCTOEYKUOT MHAEKC. MoKe



AONONHUTENHO Aa ce GUATPUPA M NO region_name 3a aHanM3a Ha KOHKpeTeH
PerunoH.

2. View-To cnyXu 3a aHanM3a Ha JOMUHAHTHUOT NOJIMTUYKN EHTUTET NO PErMOHU 3a
oapeneHun nsbopu. Ce KopucTu 3a yTBpAYyBake Ha N06eAHMKOT BO CEKOj PermoH Bp3
OCHOBA Ha BKYNHMOT 6p0oj OCBOEHM r1acoBM U 3a cnopeaba Ha perMoHanHuUTe
rNlacavykm mogenn nomery pasnnyHun U3bopHU LUKAYCH.

3. WMHuumjanHo Bpeme 3a U3BpLUYBakbe Ha nornenot 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 vr
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 CcASH|
. WHEN e.election_type_id = 1 THEN rh.country_name
2 ELSE rh.municipality name
0 ) % END
B 2
B Results 1 %
«I EXPLAIN ANALYZE WITH regionhierarchy AS ( SELECT ps.station_id, r ¢l
z ‘ A2¢ QUERY PLAN H
S
e | 1390}

4. Tpw puntpuparbe no election_id e usmepeHo Bpeme og 37.987 ms, npu WwTo
ONTUMM3ATOPOT KopucTu Bitmap Index Scan npeky nHaekcot idx_vote_result_elec-
tion_station, co wTo ce orpaHuyyBa obpaboTkaTa camo Ha eaeH n3bopeH LmKAayc.
OBOj NpucTan 3Ha4YnTeNHO ro HamanyBa 6pojoT Ha obpaboTeHn peaoBu U ro
nogobpysa M3BpLIYBaHETO.

Hema notpeba oa AononHuTeNHa onTummM3aumja. View-To nma gobpu neppopmaHcu
Kora ce KopucTu election_id, buaejkm Toraww ce akTMBMpa MHAEKCEH NpucTan m

M3BpLIYBaHETO OCTaHysa nog 40 ms.




T EXPLAIN ANALYZE WITH regionhierarchy AS ( SELECT ps.station_id, r| ¢ % Enter a SQL expression to filter results (use Cirl+Space)

o
E HashAggregate (cost=14075.18..14281.58 rows=16512 width=272) (actual time=37.660..37.796 rows=391 loops=1)
2 Group Key: pe.name, CASE WHEN (e.election_type_id = 1) THEN grandparent.name ELSE r.name END
E Z Batches: 1 Memory Usage: 465kB
3 4 -> Hash Left Join (cost=729.46..13951.34 rows=16512 width=268) (actual time=5.661..31.100 rows=16621 loops=1)
5_ Hash Cond: (parent.parent_region_id = grandparentregion_id)
6_ -> 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)
8_ -» Hash Join (cost=694.08..13787.66 rows=16512 width=76) (actual time=>5.272..23.139 rows=16621 loops=1)
9_ Hash Cond: (ps.municipality_id = r.region_id)
W -» Hash Join (cost=676.39..13726.30 rows=16512 width=66) (actual time=>5.036..18.503 rows=16621 loops=1)
T 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)
13 | 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)
F -> Seq Scan on election e (cost=0.00..1.56 rows=1 width=39) (actual time=0.011..0.016 rows=1 loops=1)
16 | Filter: (election_id = 8)
F Rows Removed by Filter: 44
E -» Bitmap Heap Scan on vote_result vr (cost=244.40.13038.81 rows=16512 width=28) (actual time=0.603.3.0
19 | Recheck Cond: (election_id = 8)
5 Heap Blocks: exact=142
? -» Bitmap Index Scan on idx_vote_result_election_station (cost=0.00..240.27 rows=16512 width=0) (actual
2 | Index Cond: (election_id = 8)
g -> 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
E -> Seq Scan on political_entity pe (cost=0.00..1.87 rows=87 width=23) (actual time=0.010..0.022 rows=87 log|
g -= 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
5 -> Seq Scan on polling_station ps (cost=0.00.281.24 rows=11824 width=16) (actual time=0.011..2.263 rows=118¢
5 -> 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)
e ? Buckets: 1024 Batches: 1 Memory Usage: 33kB
g E -> Seq Scan on region parent (cost=0.00..10.64 rows=564 width=16) (actual time=0.011..0.091 rows=564 loops=1)
; 35 -> Hash (cost=10.64..10.64 rows=564 width=18) (actual time=0.189..0.189 rows=564 loops=1)
e T Diiclente: 1NTA Datrhac 1 bMamnams [ 201D

BpemeTo M3MMHATO BO M3BpLUYBakbe Ha onepauunute insert n update nsHecysa:

«T EXPLAIN ANALYZE UPDATE vate_result SET votes = vates + 1 WHERI|e & Enter a SQL expression to filter results (use Ctri+Space)

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=0.43..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 | M Grid



"EXPLAIN ANALYZE INSERT INTO vote_result ( result_id, election_id, st|e3 Enter a SQL expression to filter re

Insert on vote_result (cost=0.00..0.01 rows=0 width=0) (actual time=0.126..0.126 rows=0 loops=1)
-» Result (cost=0.00.0.01 rows=1 width=44) (actual time=0.001..0.002 rows=1 loops=1)
Planning Time: 0.047 ms

Trigger for constraint fk_vr_election: time=0.173 calls=1
Trigger for constraint fk_vr_station: time=0.147 calls=1

Trigger for constraint fk_vr_entity: time=0.135 calls=1

Trigger for constraint fk_vr_candidate: time=0.006 calls=1
Trigger for constraint fk_vr_station_election: time=0.157 calls=1
Execution Time: 0.772 ms

il i

5. Hema notpeba oa gononHuTtenHa ontmuMuaaumja.
6. BpeMe Ha nsBpLUyBare OCTaHyBa UCTO.



