HanpenHu 6a3u Ha nogaToum

dasza 3- VIHgekcn n onTuMmsaumja Ha npaLlanHuum
MpoekT: Smart Parking Management System (SPMS)

CumoH lMetpos — 231203

AnekcaHgap PuctoB — 231252
Axrena LiBeTkoBcka - 221001

-View1: Available spots per parking

1. TlpumapeH countep 3a nornenoT available_spots_view e cnopepg parking_id. [lJonosiHUTENHO ce KopucTn
M CTaTyCOT Ha NapkuHr mecTtoTo (parking_spot.status = 'free') 3a dunTpmupare Ha crnobogHN NapKUHT
mecTa.

2. YnotpebaTta Ha NorneaoT e npukaxysake Ha 6poj Ha cnoboOHM NapKUHF MecTa no napkuHr. OBoj
nornen ce KOPUCTM BO peariHo BpeMe 3a npebapyBare Ha JOCTanHu NapkUH3W U UMa OVPEKTHO
BrnjaHne BP3 KOPUCHUYKOTO MUCKYCTBO.

“EXPLAIN ANALYZE
SELECT * FROM available spots view;

3. WHuumjanHoTo Bpeme 3a usBpLUyBar-e Ha norneaot usHecysa 10.795 ms, WTo e npudatnmeo 3a
TEeKOBHaTa roneMvHa Ha nogarouure.

ry

L EXPLAIN AMALY £ZE SELECT * FROM avallable | e«

- rec QUERY PLAN -
S 1 HashAggregate (cost=465.25..468.84 rows=359 width=23) (actual time=10.665..10.723 rows=359 loops=1)
E 2 Group Key: p.parking_id
|3 Batches: 1 Memory Usage: 61kB
E 4 -> Hash Join (cost=12.08..399.97 rows=13055 width=19) (actual time=0.320..8.269 rows=13055 loops=1)
= B Hash Cond: (ps.parking_id = p.parking_id)
6 -> Seq Scan on parking_spot ps (cost=0.00..353.23 rows=13055 width=8) (actual time=0.084..5.237 rows=13055 loops=1)
7 Filter: ((status)::text = ‘free'::text)
8 Rows Removed by Filter: 5523
9 -> Hash (cost=7.59..7.59 rows=359 width=15) (actual time=0.212..0.212 rows=359 loops=1)
10 Buckets: 1024 Batches: 1 Memory Usage: 25kB
11 -> Seq Scan on parking p (cost=0.00..7.59 rows=35% width=15) (actual time=0.037..0.139 rows=359 loops=1)
= 12 Planning Time: 1.344 ms
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4. Awnanusara Ha unsspluyeare (EXPLAIN ANALYZE) nokaxysa aeka ce kopuctu Sequential Scan (Seq
Scan) Ha Tabenata parking_spot, npu WTO ce uuTaar cute pegoBu 1 NnoToa ce unTpupaar cnopen
status = 'free’. [lononHuTtenHo ce nsepyea Hash Join co Tabenata parking, kako n Hash Aggregate 3a
rpynupamnse no parking_id.

5. Bo TekoBHaTa UMMNNEMeHTaLWja He ce KopucTaT MHOeKeH, Buaejku 3a MoMeHTanH1MoT o6em Ha
nogaTtouu Sequential Scan e 4OBOMHO edhuKaceH 1M He BoBeAyBa AOMNONHUTENHa KOMMIEKCHOCT.



Co ornep Ha MOMeHTanHuTe nepgopmaHcy, NornegoT e eukaceH u He e NnoTpebHa JononHUTenHa
onTuMusauuja.

2: View: Revenue per parking

1. Mpumapen dunTep 3a norneaot parking_revenue_view ke 6une cnopen parking_id. JlononHuTenHo ce
KopucTu arperatHaTa dyHkumja SUM(ps.total_amount) 3a npecmeTka Ha BKYNHMOT NPUXOA MO MAaPKMHT.

2. TpumapeH crniyyaj Ha ynoTpeba e npukaxyBahe Ha BKYMHUOT Npuxof no napkuHr. OBoj nornen ce
KOPWCTW BO aAMVUHUCTPaTMBHU M3BELLITan 1 aHanuaa Ha 3apaboTka,

—— e — —— ———— —_———p e —_

P> = EXPLAIN ANALYZE
B SELECT *
PP FROM parking_ revenue view;

3. WnuumjanHoTo Bpeme 3a U3BpLUYBaHe Ha nornenot naHecysa 4009.724 ms (~4 ceKyHAM), LUTO €
penaTuBHO BUCOKO.
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#EC QUERY PLAN - | |

1 |
2 Group Key: p.parking_id
3 -> Gather Merge (cost=276984.75..277068.52 rows=718 width=47) (actual time=3997.883..4007.687 rows=1077 loops=1})
4 Workers Planned: 2
5 Workers Launched: 2
6 -> Sort (cost=275984.73..275985.62 rows=359 width=47) (actual time=3887.674..3887.703 rows=359 loops=3)
7 Sort Key: p.parking_id
8 Sort Method: quicksort Memory: 59kB
9 Worker 0: Sort Method: quicksort Memory: 59kB
10 Worker 1: Sort Method: quicksort Memory: 59kB
11 -> Partial HashAggregate (cost=275965.00..275969.49 rows=359 width=47) (actual time=3887.287..3887.504 rows=35
12 Group Key: p.parking_id
13 Batches: 1 Memory Usage: 189kB
14 Worker 0: Batches: 1 Memory Usage: 189kB
15 Worker 1: Batches: 1 Memory Usage: 189kB
16 -> Hash Join (cost=12.08..244715.00 rows=6250000 width=19) (actual time=14.771..2353.112 rows=5000000 loop
17 Hash Cond: (ps.parking_id = p.parking_id)
18 -> Parallel Seq Scan on parking_session ps (cost=0.00..228103.00 rows=6250000 width=8) (actual time=0.107_.t
19 -> Hash (cost=7.59..7.59 rows=359 width=15) (actual time=14.607..14.608 rows=359 loops=3)
20 Buckets: 1024 Batches: 1 Memory Usage: 25kB
21 -> 5Seq Scan on parking p (cost=0.00..7.59 rows=359 width=15) (actual time=14.424..14.508 rows=359 loof
22 Planning Time: 1.070 ms
23 )T
24 Functions: 48
25 Options: Inlining false, Optimization false, Expressions true, Deforming true
26 Timing: Generation 4.201 ms (Deform 2.079 ms), Inlining 0.000 ms, Optimization 2.363 ms, Emission 41.068 ms, Total 47.633 ms
27 Execution Time: 4009.724 ms
4. Awxanusara Ha unsspluyeare (EXPLAIN ANALYZE) nokaxyBa aeka HajbaBHaTta onepauuja e Parallel
Sequential Scan Ha TabenaTta parking_session, npu wto ce obpaboTyBaat ronem 6poj 3anucu.
HononHuTtenHo ce ussplyBa Hash Join co Tabenata parking, kako n Group Aggregate 3a rpynupare
no parking_id.
5. Co uen ontumusaumja, ce goaaBa MHOEKC Ha KonoHaTta parking_id Bo Tabenara parking_session, co
ovekyBakhe ga ce nogobpwm nsspuwysareTo Ha JOIN onepauuvjata n ountTpmpareTo Ha nogaTouuTe.
= CREATE INDEX idx parking spot status
ON parking spot(status);[j
+
6. Mo OofdaBake Ha MHOEKCOT M MOBTOPHA aHanusa, ce 3abenexyBa feka BPEMETO Ha N3BPLUYBaHE

OCTaHyBa NpuUbnmKHO UCTO, ogHOCHO okory 3908 ms, 6e3 3HavajHo nogobpyBawe. OBa ce AOMKM Ha
akToT geka npu o6paboTka Ha ronem 6poj pegoBM ONTUMM3ATOPOT ce ywTe kopuctu Parallel
Sequential Scan kako noecmkacHa cTpaTervja o KOpucTeHe Ha MHOEKC.



T EXPLAIN ANALYZE SELECT * FROM parking_i/¢

5 aec QUERY PLAN v‘ o
5 |
3 2 Group Key: p.parking_id
2 3 -> Gather Merge (cost=276984.75..277068.52 rows=718 width=47) (actual time=3897.101..3906.838 rows=1077 loops=1)
g Workers Planned: 2
= Workers Launched: 2
6 -> Sort (cost=275984.73..275985.62 rows=359 width=47) (actual time=3863.309..3863.337 rows=359 loops=3)
7 Sort Key: p.parking_id
8 Sort Method: quicksort Memory: 59kB
9 Worker 0: Sort Method: quicksort Memory: 59kB
10 Worker 1: Sort Method: quicksort Memory: 59kB
11 -> Partial HashAggregate (cost=275965.00..275969.49 rows=359 width=47) (actual time=3862.872..3863.110 rows=35!
12 Group Key: p.parking_id
13 Batches: 1 Memory Usage: 189kB
14 Worker 0: Batches: 1 Memory Usage: 189kB
15 Worker 1: Batches: 1 Memory Usage: 189kB
16 -> Hash Join (cost=12.08..244715.00 rows=6250000 width=19) (actual time=14.379..2331.820 rows=5000000 loop:
17 Hash Cond: (ps.parking_id = p.parking_id)
18 -> Parallel Seq Scan on parking_session ps (cost=0.00..228103.00 rows=6250000 width=8) (actual time=0.037..6
19 -> Hash (cost=7.59..7.59 rows=359 width=15) (actual time=14.289..14.290 rows=359 loops=3)
20 Buckets: 1024 Batches: 1 Memory Usage: 25kB
21 -> Seq Scan on parking p (cost=0.00..7.59 rows=359 width=15) (actual time=14.096..14.180 rows=359 loop
22 Planning Time: 0.501 ms
23 [T
24 Functions: 48
25 Options: Inlining false, Optimization false, Expressions true, Deforming true
o 26 Timing: Generation 4.230 ms (Deform 2.136 ms), Inlining 0.000 ms, Optimization 2.184 ms, Emission 40.301 ms, Total 46.715 ms
8 27 Execution Time: 3908.964 ms
P
<

+INSERT INTO parking_sessicn{user_id, wvehicle id, parking_id, tariff_id, start_time,
session_status_id, total_amount)
values (344655, 2068931, 14, 7,'2025-87-27 18:54:80', 2 ,240.00);

[I:I 1 row(s) updated - 382ms, on 2026-05-26 at 19:42:31

UPDATE parking_session SET total_amount = J@@.ee
WHERE session_id = 2759827,

I::[ZI 1 row(s) updated - 72ms, on 2026-05-26 at 19:44:42

T - TARI o T -



3: View: Working hours per parking

1. Mpumapen duntep 3a nornenot parking_working_hours_view ke 6uae cnopen parking_id, npeky koj ce
noepaysaar Tabenute parking n working_hour. [JononHutenHo ce kopuctar konoHute day_of week,
open_time u close_time 3a npukaxyBake Ha paboTHUTE YacoBMW.

2. TlpumapeH cniyyaj Ha ynotpeba e npukaxyBahe Ha paboTHOTO Bpeme Ha napkuHsute. OBoj nornea ce
KOpUCTY 3a MHChOpMUPAHE Ha KOPUCHULIUTE M NPpW NPOLIECOT Ha pesepBauuja, na 3atoa HeroBuTe
nepdopMaHcy ce BaXKHU, HO HE KPUTUYHU KaKO Kaj peanHo-BpeMEHCKNTE PYHKLMOHAMHOCTMN.

= EXPLAIN ANALYZE
SELECT *
" FROM parking working hours view;

T

3. WnuumjanHoTo Bpeme 3a U3BpLUYyBake Ha nornenot usHecysa 1.702 ms, wTo e npudatnmeo 3a
MOMEHTanHara ronemMmHa Ha nogarouuTe.

;T EXPLAIN ANALYZE SELECT * FROM parking /¢ 3

5 nec QUERY PLAN N
3 1
# 2 Hash Cond: (wh.parking_id = p.parking_id)
g 3 -> Seq Scan on working_hour wh (cost=0.00..53.13 rows=2513 width=28) (actual time=0.092..0.737 rows=2513 loops=1)
£ 4 -> Hash (cost=7.59..7.59 rows=359 width=15) (actual time=0.205..0.206 rows=359 loops=1)
El Buckets: 1024 Batches: 1 Memory Usage: 26kB

6 -= Seq Scan on parking p (cost=0.00..7.59 rows=359 width=15) (actual time=0.050..0.137 rows=359 loops=1)

7 Planning Time: 0.411 ms

8 Execution Time: 1.702 ms

4. Awxanusara Ha unsspluyeare (EXPLAIN ANALYZE) nokaxysa aeka rnasHaTta onepauuja e Seq Scan Ha
Tabenata working_hour, npu wro ce yntaat cute pegosu (2513 3anucu). [JononHUTENHO ce M3BpLUYBa
Seq Scan Ha TabenaTta parking, kako n Hash Join 3a noBp3yBame Ha aBeTte Tabenu.

5. Co orneq Ha Toa LITO BPEMETO Ha U3BPLLYBakbe € Beke NpudaTtnmeo v Tabenute ce co mMarna rornemMuHa,
He e N3BPLLEHO UHAeKcuparwe. bruaejkn Hema 3HavajHa notpeba og onTuMmUsaumja, NOrneaoT e NoroaeH
3a KOpUCTeHE BO annukaumjata



View4: Active parking sessions
1. MpumapeH countep 3a nornegot vw_active_parking_sessions e cnopeq user_id. [lononHuTenHo ce
KOpPUCTU CTaTyCcOT Ha cecujaTta, OQHOCHO Ce MpuKaXyBaaT caMo Cecum co ctaTtyc active, reserved mnu
overdue.

2. MNpumapeH cny4yaj Ha ynoTtpeba e nprkaxyBake Ha MOMEHTaNHO akTUBHaTa Unu HajHoBaTa
peneBaHTHa NapkuHr cecuja 3a kopucHuk. OBOj Norneq e BaxkeH 3a annukauunjata duaejkm ce kKopucTu
npv nperneq Ha akTUBHa pe3epBauuja/cecuja n uma QUPEKTHO BNnjaHNe BP3 KOPUCHUYKOTO UCKYCTBO.

= EXPLAIN AMALYZE
SELECT *
FROM wvw_active_parking_sessions
WHERE user_id = 1;

3. MHnupmjanHoTo Bpeme 3a n3BpLUyBare Ha nornegoT usHecysa 225280.540 ms (okony 3 MuHyTH 1 45
cekyHan). OBa Bpeme He e npudaTnmeo 3a anfnukauujata, na 3atoa ce npucranyBa KOH onTumMu3auuja.

T EXPLAIN ANALYZE SELECT * FROM vw_active_parking_sessions Wi | & &
é’ A7 QUERY PLAN
| 20 Hash Cond: (ps.session_status_id = ss.session_status_id)
= 21 -= Parallel 5eq Scan on parking_session ps (cost=0.00.243728.00 rows=>5 width=40) (actual time=112854.76
E 22 Filter: {user_id = 1)
23 | Rows Removed by Filter: 4999999
24 | -= Hash (cost=18.77.18.77 rows=8 width=122) (actual time=161.526.161.528 rows=3 loops=2)
25 Buckets: 1024 Batches: 1 Memory Usage: 9kB
26 -= Seq Scan on session_status ss (cost=0.00..18.77 rows=8 width=122) (actual time=161.498.161.506 row
7| Filter (lower({namel:text] = ANY ({active.reserved.overdue]textl]))
2 | Rows Removed by Filter: 3
29 -= Index Scan using app_user_pkey on app_user u (cost=0.43.8.45 rows=1 width=18) (never executed)
30 Index Cond: {user_id = 1)
31 -> Index Scan using vehicle_pkey on vehicle v {cost=0.43.8.45 rows=1 width=15) {never executed)
32 Index Cond: {vehicle_id = ps.vehicle_id)
33 -> Index Only Scan using ug_parking_location on parking_location pl (cost=0.15.4.83 rows=1 width=8) (never executed)
34 Index Cond: (parking_id = ps.parking_id)
35 Heap Fetches: 0
36 -> Index Scan using parking_pkey on parking p {cost=0.15.5.18 rows=1 width=15) (never executed)
a7 Index Cond: (parking_id = pl.parking_id)
38 -> Index Scan using zone_pkey on zone z (cost=0.15.4.84 rows=1 width="7) (never executed)
39 Index Cond: (zone_id = plzone_id)
40 Planning Time: 5074.744 ms
41 T
4z Functions: 74
43 Options: Inlining false, Optimization false, Expressions true, Deforming true
T a Timing: Generation 7.460 ms (Deform 4.066 ms), Inlining 0,000 ms, Optimization 4.075 ms, Emission 62435 ms, Tatal 73.970 ms
3 45| Execution Time: 225280540 ms
]

4. AHanusara Ha u3spuyBare (EXPLAIN ANALYZE) nokaxyBa geka HajbaBHaTa onepauuja e Parallel
Sequential Scan Ha TabenaTta parking_session. Mpu npebapyBatbe 3a user_id = 1 ce uiTaar okony 5
MUIMOHU penoBsu, npu WwTo 4,999,999 penosu ce oTcTpaHyBaar co puntep. JononHUTenHo, NpBMYyHaTa
Bep3uja Ha nornefoT kopucTu row_number() over (partition by user_id order by start_time desc), wrto
npeau3BuKyBa OOMONHUTENHO COPTUPAHLE.

MouyeTHaTa Bepaunja Ha nornenor Gelue:

CREATE OR REPLACE VIEW vw active parking sessions AS
SELECT *
FROM (

SELECT



FROM
JOIN
JOIN
JOIN

ps.session id,

.user id,

.first name,

.last name,

.vehicle id,

.license plate,
.parking id,

.name AS parking name,

.zone id,

N N T T < < © ¢ ¢

.name AS zone name,
.start time,

T T
0 »

.end time,

0]
0]

.name AS session status,

ps.

row number () over (
PARTITION BY u.user id
ORDER BY ps.start time

) AS rn

parking session ps

total amount,

app_user u ON u.user id
vehicle v ON v.vehicle id
parking p ON p.parking id

DESC

ps.user id

ps.vehicle id

ps.parking id

JOIN parking location pl ON pl.parking id = p.parking id
JOIN zone z ON z.zone id = pl.zone id
JOIN session status ss ON ss.session status id = ps.session status id
WHERE lower (ss.name) IN ('active', 'reserved', 'overdue')
) X
WHERE rn = 1;

6. Co uen ontumusaumja, nornegot ce npeypenysa co DISTINCT ON HamecTo row_number(), co uen ga
ce Hamanu notpebaTa og ckana window onepauuja 1 ga ce 3eMe HajHoBaTa cecuja 3a CeKoj KOPUCHMUK.

DROP VIEW vw_active parking sessions;

CREATE VIEW vw active parking sessions AS
SELECT DISTINCT ON
ps.session id,

(u.user id)

u.user id,

u.first name,

u.last name,

v.vehicle id,

v.license plate,

p.parking id,

p.name AS parking name,

z.zone id,

zZ.name AS zone name,

ps.start time,
ps.
ss.name AS session_ status,
ps

FROM parking session ps

end time,

.total amount

JOIN app user u ON u.user id ps.user id



JOIN vehicle v ON v.vehicle id = ps.vehicle id

JOIN parking p ON p.parking id = ps.parking id

JOIN parking location pl ON pl.parking id = p.parking id

JOIN zone

z ON z.zone id = pl.zone id

JOIN session status ss ON ss.session status id = ps.session status id

WHERE lower (ss.name) IN ('active', 'reserved', 'overdue')
ORDER BY u.user id, ps.start time DESC;

7. To npeypeaysare Ha nornenot co DISTINCT ON, BpemeTo Ha n3BpLUyBake ce HamarnyBa Ha 660.612
ms. OBa npeTcTaByBa 3HAaYMTENHO NOAOOPYBake BO OAHOC Ha MHULUMjanHuTe 225280.540 ms.

Bo nnaHoT cé ywrte ce 3abenexysa Parallel Seq Scan Ha parking_session, HO NnpeypeayBakeTO Ha
npaLuanHUKOT 3Ha4YUTENHO ro HamarlyBa BpeMeTo Ha U3BpLUYyBake 1 noTpebaTa of AoNofHMTENHa
obpaboTka. NornenoT e MHory noedrkaceH u e NnpudaTnme 3a KOPUCTEHE BO annukalmjara.

TecT npalwanHuKoT LTO Ce KopUCTeLLE 3a Mepetbe Gelue:

EXPLAIN ANALYZE

SELECT *

FROM vw active parking sessions
WHERE user id = 1;

View5: User parking history

a.

MpumapeH dmnTep 3a nornegot vw_user_parking_history e cnopepg user_id. lMornegot ru
noep3yBa Tabenute app_user, parking_session, vehicle, parking, session_status u reservation,
CO uen Aa ce Aobue KOMMeTHa MCTopuja Ha Napkupare 3a CEKOj KOPUCHMUK.

I'IpmmepeH cnyqaj Ha yr|0Tpe6a € NpuKaxxyBale Ha CUTe NPEeTxXogHU NapKUHI cecunn 3a
KOHKpPETEH KOPUCHMUK, BKﬂy‘-IyBajl'(l/I nogartoun 3a BO3UII0TO, MNAPKUHIOT, CTAaTyCOT Ha cecmjaTa n
€BeHTyalHaTa pesepBau,Mja. OBOj nornen € KopuceH 3a npernen Ha VICTOpVIja 1 aHalnmn3a Ha
KOpUCTtewe Ha CUCTEMOT.

EXPLAIN ANALYZE

SELECT *

FROM vw_user_parking history
WHERE user_id = 1;]

VH1umjanHoTo Bpeme Ha U3BpLUYBaHe Ha norneaoT u3Hecysa okony 670 ms, npu
npebapyBare 3a KOHKPeTEH user_id.

Ananunsata co EXPLAIN ANALYZE nokaxyBa Aeka HajckanaTa onepauuja e Parallel
Sequential Scan Ha Tabenata parking_session. pu npebapyBare 3a user_id = 1, cucremor
yuTa ronem 6poj penosu (MUMMOHM 3anNmncK), NPU LWTO HajroNemM Aen og HMB Ce OTCTpaHyBaaT co
duntepot (Rows Removed by Filter).

HononHuTenHo, ce nsspysaat noseke JOIN onepaumm (co vehicle, parking, session_status u
reservation), LITO AONOMHMTENHO O 3rofleMyBa BPEMETO Ha U3BPLUYBaH-E.



I EXPLAIN ANALYZE SELECT * FROM vw_user_parking_history WHER |5 £ ©m L ¢ on 1o filte

)
g‘] "V -» Nested Loop (cost=043.243682.63 rows=5 width=55) (actual time=92.461.579.435 rows=1 loops=3)
= T -> Parallel Seq Scan on parking_session ps (cost=0.00.243640.40 rows=>5 width=44) (actual time=92.403.579.349 r
23 Filter: (user_id = 1)
e Rows Removed by Filter: 4999999
15 -> Index Scan using vehicle_pkey on vehicle v (cost=043_845 rows=1 width=15) (actual time=0.027_0.027 rows=1
16 Index Cond: (vehicle_id = ps.vehicle_id)
17 ~> Hash (cost=1.06.1.06 rows=6 width=12) (actual time=0.042_0.043 rows=6 loops=1)
18 Buckets: 1024 Batches 1 Memory Usage: 9@
19 «» Seq Scan on session_status ss (cost=0,00.1.06 rows=6 width=12) (actual time=0.026.0.028 rows=6 loops=1)
20 > Index Scan using reservation_pkey on reservation r (cost=029.8.31 rowss 1 widths13) (actual time=0.035.0.035 rowss(
21— Index Cond: (reservation_id = psreservation_id)
2 > Index Scan using parking_pkey on parking p (cost=0.15.5.40 rows=1 width=15) (actual time=0.013.0013 rows=1 loops=4)
23 Index Cond: (parking_id = psparking_id)
24 Planning Time: 132318 ms
25 i
26 | Functions: 72
27 Options: Inlining false, Optimization false, Expressions true, Deforming true
g 28 Timing: Generation 5.282 ms (Deform 2.402 ms), Inlining 0.000 ms, Optimization 1.045 ms, Emission 18.553 ms, Total 24.881 ms
& 29  Execution Time: 3474377 ms

e. Co uen onTumusauumja, ce gogasa MHAEKC Ha Tabenata parking_session cnopep user_id,
ovaejkn HajuecTo npebapyBaHETO Ce BPLUM MO OBOj aTpubyT:

= CREATE INDEX idx parking session_user_id
ON parking session(user_id);

ANALYZE parking session;

f. o popaBare Ha MHOEKCOT, MOBTOPHO Ce aHanusvpa M3BpLUyBaHEeTO Ha nornedoT. Bpemerto Ha
n3spLuyBane e okony 900-1000 ms, npu wto PostgreSQL cé ywTte kopuctu Parallel
Sequential Scan HamecTo Index Scan.

MpuunHata 3a oBa e wWTo:

[0 6pojoT Ha pe3ynTaTy € Man (CaMo HEKOIKY peaoBH),

0 Ho TabenaTa e MHOry ronema,

0 a JOIN onepauwnnTe ja npaBat npoueHkaTta Ha planner-oT TakBa wWTto Sequential Scan e noedukaceH
BO OBOj CNnyya;.



XPLAIN ANALYZ

AT QUIERY PLAN

3 -
=1 > Nested Loop (cost=043 2£3602.37 rows=6 wdth="54) (actual time =447 991 878 692 rows=1 loops=3)
- 12 » Parallel Seq Scan on parbng_session ps (cos1=000.243641 649 rows=6 widih=43) (actual time=433 659,864 352 rows=1 loops=3)
—; 13 Filter; (user_ i = 1)
14 Rows Removed by Filter 4595904
1% » Index Scan using vehicle_pleey on vehicle v (00st=043.8.45 rows=1 width=15] (actual time= 1065610656 rows=1 loops=4|
1% l Inddex Cond: {vehicle id = psvehicle id
17 » Hash (cost=1.06.1.068 rows=6 width=12) (actu time=0.077 0078 rows=6 loops=3)
14 Buckets 1024 Batches: 1 Memory Usage: 9B
19 > Seq Scan on session S1a1us 8 {Cos1=0.00.1.06 rows=56 width=12) {actusl tme«0.055.0057 rows=6 loops«3)
20 Index Scan using resérvation pkey On reservation 1 (0s1=0.25.831 rows=1 width=13) (actual lime-0012.0018 rows«0 loops=4
21 Index Cond: (reservation id « psreservaton id)
, > Indéx Scan using parking_pkey on parking p {(C0s1-0.15.5.59 rows< 1 width«15) (actual time<0013.0013 rows<1 l00ps<4)
_1_ ndex Cond: (parking_id « psparking id)
24 Planning Time: 2.324 ms
24 i
25 Functions: 72
27 Options: inlining faise, Optimization false, Expressions tse, Detorming true
- 7(_ Timing: Generanion 6,023 ms (Deform 2.704 ms), Iniining 0000 ms, Optimization 2.728 ms, Emission 52042 ms, Total 60.793 ms
:: "l Execution Time: 966893 ms
Q

Bpeme namuHaTo BO u3BpLUBYBake Ha insert n update no nHaekcupame:

= INSERT INTO parking_session (user_id, wvehicle_id, parking_id, session_status_id,
tariff_id, start time, end_time, total amount)

VALUES (1, 1@, 5,

1, 1, NOW(), NOW() + interval '2 hours', @);

I:IZI 1 row(s) updated - 16ms, on 2026-05-19 at 20:51:01

“UPDATE parking_session SET end_time = NOW() + interval '3 hours',

total_amount = 128 WHERE session_id

1;

I:IZI 1 row(s) updated - 13ms, on 2026-05-19 at 20:51:43

3axiryuok: IHAEKCOT HeMa 3HaYMTeNIHO BiMjaHue nopaau koMmiiekcHu JOIN onepanuu u Mana
ceneKTUBHOCT. [lortenoT e npuarius 3a KOPUCTEHE.

View6: User parking history

1.

Mornepot vw_parking_prices_by_zone criyxu 3a npukaxysare Ha LeHUTe 3a napkMpane rno 30Hu,

napkuH3un n Tapudu. OBoj norneq rv nosp3dysa Tabenute parking, city, parking_location, zone, price_list n
tariff, co uen ga ce nobue komnneTHa nHMOpPMaLMja 3a LeHaTa Ha napkupare BO 3aBUCHOCT Of 30HaTa u

BpEMETPaeHETO.

Mornenot moxe ga ce KOPUCTU 3a NpuKaxxyBak-€ Ha LeHNUTe Ha NapkKnupake no rpag 1 3oHa, WTo €

KOPUCHO 3a KopuUCcHULUWUTE Ha aﬂJ'II/IKaLJ,VIjaTa npu |/|360p Ha NapKWHI, Kako 1 3a aAMUHUCTPATUBHU LIENTN N
aHanm3a Ha LueHoBHaTa nonnTuka.

= EXPLAIN ANALYZE

SELECT *

FROM vw_parking prices by zone;



3. WHuumjanHoTo Bpeme Ha u3BpLLYBare Ha NOrMeAoT U3HecyBa okony 225.970 ms, WTo € npudaTnuBeo.

4. Awnanusarta nokaxyBa Aeka HajuyecTto ce kopucTtat Hash Join onepauuun nomery Tabenuvre, kako u
Sequential Scan (Seq Scan) Ha Hekou Tabenwu kako parking, parking_location, zone u tariff. OBa 3Haun
Aeka 6asata ynTa uenu Tabenun HamMecTo Aa KOPUCTM MHAEKCH, LUITO MOXe Aa Bnvjae Ha nepdopmMaHcuTe
npu NOroneMn KONMYMHN Ha nogaTtoum.

T EXPLAIN ANALYZE SELECT * FROM ww_parking_prices_by_zone |5 2 Enter a SQL expression 10 filter results (Use +Spac

o ~
= A
9

il 12 Hash Cond: (pl.parking_id = p.parking_id)
T_‘.‘ L -= Seq Scan on parking_location pl {cost=0.00.5.59 rows=359 width=8) (actual time=0.011..0.048 rows=359 loops=1)
2 14 -» Hash (cost=7.59.7.59 rows=359 width=19) (actual time=0.200.0.202 rows=359 loops=1)
LT Buckets: 1024 Batches: 1 Memory Usage: 27kB
16 | -> Seq Scan on parking p (cost=0.00.7.59 rows=359 width=19) (actual time=0.016.0.101 rows=359 loops=1) I
17 -> Memoize (cost=0.16.0.31 rows=1 width=12) (actual time=0.000..0.000 rows=1 loops=359)
18 Cache Key: p.city_id
79— Cache Mode: logical
20 Hits: 324 Misses: 35 Evictions: 0 Overflows: 0 Memory Usage: 4kB
i;ﬁ -> Index Scan using city_pkey on city ¢ (cost=0.15.0.30 rows=1 width=12) (actual time=0.002..0.002 rows=1 loops=35)
2 | Index Cond: (city_id = p.city_id)
23 | -> Hash (cost=5.57.5.57 rows=257 width=7) (actual time=0.931.0.932 rows=257 loops=1)
247. Buckets: 1024 Batches: 1 Memory Usage: 18k8
25 | -> Seq Scan on zone z (cost=0.00.5.57 rows=257 width=7) (actual time=0.021..0.850 rows=257 loops=1)
26 . -> Hash (cost=1.09..1.09 rows=9 width=8) (actual time=0.033..0.033 rows=9 loops=1)
27 . Buckets: 1024 Batches: 1 Memory Usage: 9kB
28 ' -> Seq Scan on tariff t (cost=0.00..1.09 rows=9 width=38) (actual time=0.020.0.022 rows=9 loops=1)

29 | Planning Time: 41,790 ms
30 Execution Time: 225970 ms

) Record



View7: Reservation details

1. MNpumapeH cuntep
MpumapeH cuntep 3a nornenot vw_reservation_details ke 6uae cnopep user_id. [lononHutenHo ce kopuctat
NMHpopMaLMm 32 KOPUCHUK, BO3UMNO N MAPKUHT.

2. Cnyyaj Ha ynoTpeba

OBoj nornea ce KOPUCTK 3a NpUKaXyBake Ha AeTanHu MHpopmMauun 3a pe3epBaumnu, BKIyvyBajku KOPUCHNK,
BO3WUII0, NAPKMHT, CTaTyC U BPEMEHCKM MHTepBar. [epdopmaHcnTe ce BaxHN Buaejkn 4ecTo ce KOpUCTn BO
annukauujata.

~ EXPLAIN ANALYZE
SELECT *
FROM wvw_reservation_details
WHERE user id = 4568;|

3. NHuumjanHo Bpeme Ha nsBpLlyBak-e
MHuumjanHoTo Bpeme 3a u3BpLUyBare Ha NornegoT u3Hecysa 6539.461, LITO e penaTtMBHO BUCOKO.

#ec QUERY PLAN i

Join Filter: (p.parking_id = r.parking_id)
Rows Removed by Join Filter; 328
-» Mested Loop (cost=0.86..2561.90 rows=1 width=144) (actual time=1725.370..6267.483 rows=1 loops=1)
-> Mested Loop (cost=0.43..2553.45 rows=1 width=117) (actual time=1382.567..5924.678 rows=1 loops=1)
-» Seq 5Scan on reservation r (cost=0.00..2545.00 rows=1 width=72) (actual time=652.522..5194.628 rows=1 loops=1)
Filter: {user_id = 4568)
Rows Removed by Filter: 99999
-> Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49) (actual time=730.037..730.040 rows=1 loops=1)
Index Cond: (user_id = 4568)
-= Index Scan using vehicle_pkey on vehicle v (cost=0.43..8.45 rows=1 width=31) (actual time=342.792,.342.792 rows=1 loops=1)
Index Cond: {vehicle_id = rvehicle_id)
-» 5eq Scan on parking p (cost=0.00..7.59 rows=359 width=41) (actual time=177.166..271.841 rows=329 loops=1)
Planning Time: 7312257 ms
Execution Time: 6339.461 ms

4. AHannsaTta Ha nsBpLyBarwe (EXPLAIN ANALYZE) nokaxyBa feka HajbaBHaTa onepaumja € Sequential Scan
Ha Tabenara reservation, npu wTo ce obpaboTtyBaat ronem 6poj 3anucu. [lononHuTenHo ce naepwysaat JOIN
onepauun co TabenuTe app_user, vehicle n parking.

5. OnTumusauuja
Co uen onTuMmmnsauuja, ce gogaBa MHOEKC Ha KoroHata user_id Bo Tabenara reservation, co ovyekyBare fa ce

noao6pu hUnTpmpareTo Ha nogaTouuTe.

= CREATE INDEX idx reservation_user_id
ON reservation{user id);|



6. Bpeme no ontumusauuja
Mo nopaBakbe Ha MHOEKCOT M NOBTOPHA aHanusa, ce 3abenexysa 3HaYUTENHO NnogobpyBare Ha
nepdopmaHcuTe. Bpemero Ha n3spluyBakwe ce Hamanysa Ha 0.201 ms.

Bpeme nsmuHato Bo U3BpLUBYBahe Ha insert n update no nHaekcupare:

= INSERT INTO reservation (user_id, wehicle_id, parking_id, reservation_type, reservation_status,
start_time, end_time, created_at, reservation_code)
VALUES (1, 12, 5, 'regular’, "active’, NOW(), NOW() + interval 'l hour', NOW(), '"RES12345");

[I:I 1 row(s) updated - 248rns, on 2026-05-19 at 20:35:00

= UPDATE reservation SET reservation_status = ‘cancelled', end time = NOW(),
reservation_code = "RES-CANCEL-221° WHERE reservation_id = 188287;

[I:I 0 row(s) updated - 16ms, on 2026-05-19 at 20:37:54

asc QUERY PLAN T

-» Mested Loop (cost=1.15..25.21 rows=1 width=144) {actual time=0.136..0.139 rows=1 loops=1)
-» Mested Loop (cost=0.72.16.77 rows=1 width=117] (actual time=0.097..0.099 rows=1 loops=1)
-» Index Scan using idx_reservation_user_id on reservation r (cost=0.29..8.31 rows=1 width=72) (actual time=0.041..0.041 rows=1 loops=1)
Index Cond: (user_id = 4568)
-» Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49) (actual time=0.051..0.032 rows=1 loops=1)
Index Cond; (user_id = 4368)
-» Index Scan using vehicle_pkey on vehicle v (cost=0.43..8.45 rows=1 width=31) (actual time=0.037..0.037 rows=1 loops=1)
Index Cond: (vehicle_id = rvehicle_id)
-» Index Scan using parking_pkey on parking p (cost=0.15.8.17 rows=1 width=41} {actual time=0.004..0.004 rows=1 loops=1)
Index Cond: (parking_id = r.parking_id)
Planning Time: 0.726 ms
Execution Time: 0.207 ms

7. 3aknyyok
Co KopucTtene Ha nHaekcoT idx_reservation_user_id, onTumuaaTtopoT kopucTtu Index Scan Hamecto Sequential
Scan, co WTO 3Ha4YUTENHO Ce HamalnyBa BPEMETO Ha M3BpLUYyBake Ha NOrMeaoT.

View8: Payment details

1. MNpumapeH untep
MpumapeH dmnTtep 3a nornegot vw_payment_details ke 6buge cnopea user_id. [lononHMTENHO ce kopuctat
nHdOopMaLmMmM 3a nrakake U MeTog Ha nnakame.

2. Cnyyaj Ha ynoTtpeba

OBoj nornef ce KOpMCTU 3a NpUKaxKyBake Ha AeTanHn nHdopMaLmmn 3a nnakarwba, BKITy4YyBajku KOPUCHWK, U3HOC,
OaTyM Ha nnakake M Ha4yuH Ha nnakawe. MNepdopmaHcuTe ce BaxHU Guaejkm norneaoT MoXxe YecTo Aa ce
KOpUCTY 3a UCTOpUja Ha Nnakama.



- EXPLAIN ANALYZE
SELECT *
FROM vw_payment_details
WHERE user_id = 1;

3. IHuumjanHo BpemMe Ha n3BpLUyBah-e
WHnumnjanHoTo Bpeme 3a uaspluyBare Ha nornenot nsHecysa 118021.062 ms, WTo € penaTtuBHO BUCOKO.

RBc QUERY PLAN ¢

Workers Planned: 4

Workers Launched: 4

-» Mested Loop (cost=0.58..78489.50 rows=1 width=292) (actual time=83120.703..117967.015 rows=0 loops=3)
-> Nested Loop (cost=0.43..78484.51 rows=1 width=74) (actual time=83093.578..117939.880 rows=0 loops=5)

-> Parallel Seq Scan on payment p (cost=0.00..78476.06 rows=1 width=29) (actual time=83093,535..117939.835 rows=0 loops=3)
Filter: (user_id = 1)
Rows Removed by Filter: 1497923

-> Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49) (actual time=0.099..0.101 rows=1 loops=2)
Index Cond: (user_id = 1)

Memoize (cost=0.16..4.97 rows=1 width=227) (actual time=67.812..67.812 rows=1 loops=2)

Cache Key: p.payment_method_id

i

Cache Mode: logical
Worker 0: Hits: 0 Misses: 1 Evictions: 0 Overflows: 0 Memory Usage: 1kB
Worker 1: Hits: 0 Misses: 1 Evictions: 0 Overflows: 0 Memory Usage: 1kB
-> Index Scan using payment_method_pkey on payment_method pm (cost=0.15.4.96 rows=1 width=222) (actual time=67.803..67.804 row:
Index Cond: (payment_method_id = p.payment_methed_id)
Planning Time: 954.373 ms
Execution Time: 118021.062 ms

4. AHanusa Ha npobnemot

AHanusata Ha usspuysare (EXPLAIN ANALYZE) nokaxyBa feka HajbaBHaTa onepauuja e Parallel Sequential
Scan Ha Tabenata payment, npu wTo ce o6paboTtyBaat ronem 6poj 3anucu. [JononHUTENHO ce U3BpLUyBaaTt
JOIN onepauwuun co Tabenute app_user n payment_method.

5. OnTumunsauuja
Co uen ontTuMmmsauuja, ce gogaBa MHOEKC Ha KonoHata user_id Bo Tabenata payment, co oyekyBame Aa ce
nogobpu unTpupaweTo Ha nogaTouumTe.

= CREATE INDEX idx_payment_user_id
ON paymentiuser_id);

6. Bpeme no ontumusaumja
Mo pogaBake Ha MHOEKCOT M MOBTOPHA aHanus3a, ce 3abenexyBa 3Ha4UNTENHO nNogobpyBame Ha
nepdgopmaHcute. BpemeTto Ha nsspllyBane ce Hamanysa Ha 0.212 ms.



Rec QUERY PLAN I

-> Nested Loop (cost=0.86..33.01 rows=3 width=74) (actual time=0.103..0.120 rows=2 loops=1)
-> Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49] (actual time=0.025..0.030 rows=1 loops=1)
Index Cond: (user_id = 1)
-> Index Scan using idx_payment_user_id on payment p (cost=0.43..24.52 rows=35 width=29] (actual time=0.068..0.083 rows=2 loops=1)
Index Cond: {user_id = 1)
-> Memoize (cost=0.16..4.97 rows=1 width=222) (actual time=0.011..0.012 rows=1 loops=2)
Cache Key: p.payment_method_id
Cache Mode: logical
Hits: 0 Misses: 2 Evictions: 0 Overflows: 0 Memaory Usage: TkB
-> Index Scan using payment_method_pkey on payment_method pm (cost=0.13..4.96 rows=1 width=222) (actual time=0.007..0.007 rows=1 loops=2)
Index Cond: (payment_method_id = p.payment_method_id)
Planning Time: 0,304 ms
Execution Time: 0.212 ms

Bpeme nsmuHato Bo M3BpLUBYBahe Ha insert u update no nHaekcupare:

= INSERT INTO payment (parking_session_id, user_id, amount, payment_method_id, payment_date)
VALUES (15, 1, 12@8.8@, 2, NOW() ):

[I:I 1 row(s) updated - 221ms, on 2026-05-19 at 20:22:10

= UPDATE payment
SET payment_method_id = 3
WHERE payment_id = 5;

I:IZI 1 row(s) updated - 17ms, on 2026-05-19 at 20:23:35

7. 3aknyyok
Co kopucTtene Ha nHaekcoT idx_payment_user_id, onTumusatopot kopuctu Index Scan HamecTo Parallel
Sequential Scan, co WTO 3Ha4YNTENHO CE HamanyBa BPEMETO Ha U3BpLUYyBake Ha NOrneaoT.

View9: Penalty details

1. MpumapeH unTtep
MpumapeH dmnTtep 3a nornegot vw_penalty details ke 6uge cnopepg user_id. [JononHuTenHo ce kopucrat
nHdOpMaLMK 3a BO3MITO, TUM Ha Ka3Ha U CTaTyc Ha Ka3Ha.

2. Cnyyaj Ha ynoTpeba
OBoj nornep ce KOPUCTU 3a NPUKA3 Ha KA3HWU 3@ KOPUCHULIM, BKIy4yBajku MHpopmMaLMm 3a BO3UIO, TUM Ha KasHa,
cTaTyc 1 onwc.



— EXPLAIN ANALYZE
SELECT *
FROM wvw_penalty details
WHERE user_id = 1|

3. NHuumjanHo Bpeme Ha n3BpLUyBak-e
WHnumnjanHoToO Bpeme 3a u3BpLUlyBake Ha nornedot nsHecysa 217359.106 ms, WITO € penaTtMBHO BUCOKO.

Azc QUERY PLAN WI|

Workers Planned: 4
‘Workers Launched: 4
-» Mested Loop (cost=1.17..115546.50 rows=1 width=605) (actual time=137879.901..217270.137 rows=0 loops=5)
> Mested Loop (cost=1.01..115538.32 rows=1 width=387) (actual time=187846.775..217237.010 rows=0 loops=5)
-> Nested Loop (cost=0.26..115530.14 rows=1 width=168) (actual time=187785.606..217175.839 rows=0 loops=5)
-> Nested Loop (cost=0.43..115521.69 rows= 1 width=142) (actual time=187785.576..217175.808 rows=0 loops=5)
-> Parallel Seq Scan on penalty p (cost=0.00..115513.23 rows=1 width=57) (actual time=187785.516..217175.747 rows=0 lcops=5)
Filter: (user_id = 1)
Rows Removed by Filter: 640207
-> Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49) (actual time=0.242..0.245 rows=1 loops=1)
Index Cond: {user_id = 1)
-> Index Scan using vehicle_pkey on vehicle v (cost=0.43..8.45 rows=1 width=31) (actual time=0.103..0.103 rows=1 loops=1}
Index Cond: (vehicle_id = p.vehicle_id)
-> Memoize (cost=0.15..8.17 rows=1 width=222) (actual time=305.831..305.832 rows=1 loops=1)
Cache Key: p.penalty_type_id
Cache Mode: logical
Worker 3: Hits: 0 Misses: 1 Evictions: 0 Overflows: 0 Memory Usage: 1kB
- Index Scan using penalty_type_pkey on penalty_type pt (cost=0.14..8.16 rows= 1 width=222) (actual time=305.810..305.811 rows=1 loops=1)
Index Cond: (penalty_type_id = p.penalty_type_id)
-> Memoize (cost=0.16.8.18 rows=1 width=222) (actual time=165.616..165.617 rows=1 loops=1)
Cache Key: p.penalty_status_id
Cache Mode: Iogical
Worker 3: Hits: 0 Misses: 1 Evictions: 0 Overflows: 0 Memory Usage: 1kE
-> Index Scan using penalty_status_pkey on penalty_status ps (cost=0.15..8.17 rows=1 width=222) (actual time="165.588..165.598 rows=1 loops=1)
Index Cond: (penalty_status_id = p.penalty_status_id)
Planning Time: 1305.833 ms
T
Functions: 160
Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 11.107 ms (Deform 5.021 ms), Inlining 0.000 ms, Optimization 5.738 ms, Emission 100.923 ms, Total 117.767 ms.
Execution Time: 217359106 ms

4. AHanusa Ha npobnemot

AHanusata Ha usspuysare (EXPLAIN ANALYZE) nokaxyBa feka HajbaBHaTa onepauuja e Parallel Sequential
Scan Ha Tabenara penalty, npu wTo ce obpaboTyBaat ronem 6poj 3anvcu. fononHutenHo ce masplysaart JOIN
onepauun co Tabenute app_user, vehicle, penalty _type u penalty_status.

5. OnTumusauuja
Co uen ontTummnsauuja, ce gogaBa MHOEKC Ha KonoHata user_id Bo Tabenarta penalty, co ouekyBane aa ce

nogo6pu unTpupaweTo Ha nogaTouuTe.

= CREATE INDEX idx penalty user_ id
ON penalty{user id);]|

6. Bpeme no ontumunsauuja
Mo ponaBarse Ha MHOEKCOT U MOBTOPHA aHanu3a, ce 3abenexyBa 3Ha4nTENHO NogobpyBake Ha
nepdopmaHcuTe. Bpemerto Ha nsspLuyBare ce Hamanysa Ha 0.309 ms.



Asc QUERY PLAN H

-> Mested Loop (cost=24.46.47.32 rows=2 width=578) (actual time=0.210..0.214 rows=1 loops=1)
-» Index Scan using app_user_pkey on app_user au (cost=0.43..8.45 rows=1 width=49) (actual time=0.062..0.063 rows=1 loops=1)
Index Cond: {user_id = 1)
-> Hash Join (cost=24.03..38.85 rows=2 width=533) (actual time=0.145..0.148 rows=1 loops=1)
Hash Cond: (ps.penalty_status_id = p.penalty_status_id)
-> Seq Scan on penalty_status ps (cost=0.00..13.20 rows=320 width=222) (actual time=0.024..0.025 rows=6 loops=1)
-> Hash (cost=24.01..24.01 rows=2 width=313) (actual time=0.104..0.103 rows=1 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-» Hash Join (cost=12.49.24.01 rows=2 width=2315) (actual time=0.098..0.103 rows=1 loops=1)
Hash Cond: (pt.penalty_type_id = p.penalty_type_id)
-> Seq Scan on penalty_type pt (cost=0.00..11.00 rows=100 width=222) (actual time=0.026..0.028 rows=10 loops=1)
-> Hash (cost=12.46..12.46 rows=2 width=97) (actual time=0.061..0.062 rows=1 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-» Index Scan using idx_penalty_user_id on penalty p (cost=0.43..12.46 rows=2 width=97) (actual time=0.055..0.056 rows=1 loops=1)
Index Cond: {user_id = 1)
-> Index Scan using vehicle_pkey on vehicle v (cost=0.43..8.45 rows=1 width=31} (actual time=0.016..0.016 rows=1 loops=1}
Index Cond: (vehicle_id = p.vehicle_id)
Planning Time: 0.883 ms
Execution Time: 0.309 ms

Bpeme nammnHaTo BO U3BpLUBYBake Ha insert n update no MHOeKcHMpare:

= INSERT INTO penalty (user_id, wehicle id, parking_session_id, parking_spot id,
penalty type id, amocunt, penalty date, penalty status_id, description)
VALUES (1, 1@, 5, 3, 2, S@2.8@8, NOW(), 1, 'Wrong parking');

E:[II 1 row(s) updated - 68%ms, on 2026-03-19 at 2(:2%:36

— UPDATE penalty SET amcunt = 38.88, penalty_status_id = 2, descriptiocn = 'Updated penalty amount'
WHERE penalty_id = 1;

[I:I 1 row(s) updated - %ms, on 2026-05-19 at 20:30:43
7. 3aknyyok

Co kopucTene Ha nHaekcoT idx_penalty _user_id, ontumunsaTtopot kopucTtu Index Scan HamecTo Parallel
Sequential Scan, co WTO 3Ha4YUTENHO Ce HamanyBa BPEMETO Ha U3BpLUyBake Ha NorneaoT.



