Hanpegxu 6a3u Ha nogaToum
®a3a 4- VMIHaeKken 1 onTMMmn3aumja Ha

npaLwaaHnum
MpoexkT: VidiDB

Damjan nmoscku 231166
Kpuctnjan AtaHacos 231063
View 1: Top rated content

1. NpumapeH duntep 3a nornenoT view_top_rated content ke bBuae cnopes NPOCEYHUOT PejTUHT
(avg_rating), a gononHuTeNHO Ke ce puUATpUpa 1 cnopes TUNOT Ha cogpxuHaTta (Movie nnm Series) n
HaCc/NI0BOT HA MeAUYMOT.

2. MpumapeH cayyaj Ha ynotpeba Ke buae 3a npuKaxkyBakbe Ha HajnonyaapHUTe U Hajaobpo oueHeTUTe
COAP*KMHU Ha NoYyeTHaTa CTpaHa Ha KOPUCHMYKMOT MHTepdejc. 3a 0BOj Nornes HU ce U3KNYYUTENTHO
BaXKHU nepdopmaHcuTe, buaejkm oBa € NPBOTO HELUTO LITO KOPUCHMKOT o rieda npu BKAy4yBakbe Ha
cepBucoT.

3. UHMumMjanHoTO Bpeme 3a U3BpLlyBare Ha nornenoT e 13s

{ statistics 1 X
Name Value
Updated Rows 0
Execute time  13s
Start time Tue May 05 21:53:19 CEST 2026
Finish time Tue May 05 21:53:32 CEST 2026
Query CREATE OR REPLACE VIEW view_top_rated_content_test1 AS
SELECT
m.ContentID,
m.title,
m.releaseDate,
m.AgeRating,

/A Errorlog (2] Query Manager X e Aa2) j

Type query part to search in query history

Time Type Text Duration Rows Result Data Source
May-05 21:5.. SQL / User CREATE OR REPLACE VIEW view_top_rated_content_test1 ASTSELECTT .. 13s 0 Success advdb_2025261_prj_vidid...
May-05 21:4.. SQL/ User SELECT vas.* FROM publicview_active_subscriptions AS vas 1m 10s 200 Success advdb_2025261_prj_vidid...

OBaHee I'IpMCI)aTﬂMBO Bpeme 3a aI'IﬂMKaLI,VIjaTa, Na 3aTo0a NpuUcTanyBsame KOH MHOEKCUPaAHLE.

4. Haj6aBHu onepauuun: naeHtudukysaHa npeky EXPLAIN ANALYZE e Full Scan (Seq Scan) Ha TabenaTa
Rating.



@ Results 1 X

T EXPLAIN ANALYZE SELECT ContentContentiD, | & J P v | B~V ~ G~ ~
-E AZ QUERY PLAN A M value X i |
H B Finalize GroupAggregate (cost=309572.75.309697.87 rows=489 width=36) (actual time=235135.600.235148.311 rows=4d IO Text H %j
z 2 Group Key: contentcontentid Finalize GroupAggregate (cost=30957: -
g 3 -> Gather Merge (cost=309572.75.309686.86 rows=978 width=36) (actual time=235135.529..235147.748 rows=1467 qu -]
B 4 Waorkers Planned: 2 ®

5 Workers Launched: 2 ial
6 -> Sort (cost=308572.73.308573.95 rows=489 width=36) (actual time=234080.315..234080.366 rows=489 loops=3) i
7 Sort Key: contentcontentid E"
8 Sort Method: quicksort Memory: 55kB :
] Worker 0: Sort Method: quicksort Memory: 55kB

10 Warker 1: Sort Method: quicksort Memory: 55kB

il -> Partial HashAggregate (cost=308546.00..308550.89 rows=489 width=36) (actual time=234079.936..234080.06(

12 Group Key: contentcontentid

13 Batches: 1 Memory Usage: 121kB

14 Waorker 0: Batches: 1 Memory Usage: 121kB

15 Woaorker 1: Batches: 1 Memory Usage: 121kB

16 -> Parallel Seq Scan on rating (cost=0.00.257608.33 rows=10187533 width=8) (actual time=304.950..231805.

17 Planning Time: 799.098 ms
q8 T

19 Functions: 21

- 20 Options: Inlining false, Optimization false, Expressions true, Defarming true

o2 Timing: Generation 2.494 ms (Deform 0.970 ms), Inlining 0.000 ms, Optimization 1.992 ms, Emission 29.263 ms, Total 33.7-

& 22 Execution Time: 235185.919 ms
“ Refresh « : - = > > A Exportdata ~ % 200 Y] -+ 22 row(s) fetched - 3m 56s, on 2026-05-05 at 22:23:19
A ErmorLlog [2) Query Manager X o4 3 =08
Type query part to search in query history
Time Type Text Duration Rows Result Data Source Conn
May-05 22:2... SQL / User EXPLAIN ANALYZETSELECT ContentContentlD, AVG(RatingValue)TFROM .. 3m 56s 22 Success advdb_202526l_prj_vidid.. SQLE

BbasaTa mopa Aa rv NnpouymTa CUTe 3anucum 3a A4a ro NpPecmeTa NPOCEKOT, WTO Npwu rofem 6poj KoPUCHULM
ja 6nokunpa memopujata. Bpemeto Ha onepaumuTe insert u update npea MHAEKCMpatbe U3HECYBa:

Time Type Text Duration
May-05 22:2... SQL / User INSERT INTO Rating (Rating_Date, RatingValue, UserUserlD, ContentCont... 3.802s

5. OnTumusaumja u pesyntatu Mo Kpenparbe Ha MHAEKC Ha KonoHaTta ContentContentlID Bo Tabenata
Rating, npucTanysame KOH NOBTOPHO MepeH-e.

CREATE INDEX idx_rating_content_id ON Rating(ContentContentID);



4 Results 1

[ EXPLAIN ANALYZE SELECT ContentContentD, | { P v | BTV~ O
= A7 QUERY PLAN - M value X =
o
H N Finalize GroupAggregate (cost=309572.28.309697.39 rows=489 width=36) (actual time=2966.471..2976.326 rows=489 loops=1) | IO Text ~ :
2 2 Group Key: contentcontentid Finalize GroupAggregate (cost=3(
= 5 -»> Gather Merge (cost=309572.28..309686.39 rows=978 width=36) (actual time=2966.430.2975.797 rows=1467 loops=1)

9 4 Warkers Planned: 2 |
5 Workers Launched: 2
6 -> Sort (cost=308572.26..308573.48 rows=489 width=36) (actual time=2873.288.2873.320 rows=489 loops=3)
7 Sort Key: contentcontentid
8 Sort Method: quicksort Memory: 55kB
9 Worker 0: Sort Method: quicksort Memory: 55kB
10 Worker 1: Sort Method: quicksort Memory: 55kB
11 -> Partial HashAggregate (cost=308545.53..308550.42 rows=489 width=36) (actual time=2872.991..2873.090 rows=489 |
12 Group Key: contentcantentid
13 Batches: 1 Memory Usage: 121kB
14 Worker 0: Batches: 1 Memory Usage: 121kB
15 Worker 1: Batches: 1 Memory Usage: 121kB
16 -> Parallel Seq Scan on rating (cost=0.00.257608.02 rows=10187502 width=8) (actual time=0.069..818.164 rows=81%
? Planning Time: 0.522 ms
18 |IIT:
19 Functions: 21
20 Options: Inlining false, Optimization false, Expressions true, Deforming true
T 21— Timing: Generation 2.266 ms (Deform 0.923 ms), Inlining 0.000 ms, Optimization 1.525 ms, Emission 25.728 ms, Total 29.518 ms
?‘j 22 Execution Time: 2977.347 ms
-
% Refresh = © - i i > 2l { Exportdata ~ 0t 200 )7 -+ 22 row(s) fetched - 2.983s, on 2026-05-05 at 22:35:16
/\ Ermor Log  [£) Query Manager X & g =
Type query part to search in query history
Time Type Text Duration Rows Result Data Source
May-05 22:3... SQL/ User EXPLAIN ANALYZETSELECT ContentContentlD, AVG(RatingValue)TFROM .. 2.997s 22 Success advdb_202526I_prj_vidid...

BpemeTo M3MMHATO BO M3BPLUYBaHE Ha query-To CO MHAEKCU U3HecyBa 3s, LWITO e APacTUYHO
noaobpysame Bo cnopeaba co npsuyHuTe 3m 56s. Mako 6a3ata e obemHa, oBa Bpeme e cera Bo
pamkuTe Ha NprudaTANBOTO 3a reHepuparbe Ha U3BeLITan 3a ToN COAPKNHMN.

6. Bpeme Ha onepauum no MHAEKcUpare BpemeTo M3SMMHATO BO U3BPLLYBaHE Ha onepauumnTe insert u
update no MHAeKcnpakse n3Hecysa:

v

Time Type Text Duration
May-05 22:3.. SQL / User INSERT INTO Rating (Rating_Date, RatingValue, UserUserlD, ContentCont.. 0.555s

View 2: User Watch History

1. NpumapeH duntep 3a norneaoT view_user_watch_history ke 6uae cnopeg, UserlD Ha KOPUCHUKOT, a
AONOJIHUTENHO Ke ce punTpmpa 1 cnopes, 4aTyMmoT Ha rnegamwe (WatchedAt) n TMnoT Ha ypenoT
(DeviceType).

2. NpumapeH cnyyaj Ha ynoTpeba e Kora KOPMCHMKOT CaKa Aa ro BUAM CBOjOT Npodua U ucTaTa Ha
COAPKMHU LWITO M1 rNedan NPeTXoAHO 3a Aa NPOAO/IKM CO rnedatbe. bp3nHaTta Ha 0BOj nornen ANPEKTHO
B/INjae Ha KOPUCHMUYKOTO UCKYCTBO NPV BYUTYBatbE Ha NOYETHUOT EKPaH.

3. MHMUMjanHOTO Bpeme 3a M3BPLUIYBakbe Ha NOrNeaoT (Ha Npumep 3a eAeH KOPUCHUK) U3HecyBa:

Time Type Text Duration Rows
May-06 09:3... SQL / User SELECT * FROM view_user_watch_history WHERE UserlD = 7288341 5.153s 200



4. Haj6aBHuTe onepauum npu oBa nsspuysarse ce full scan (Seq Scan) Ha Tabenata WatchHistory.
Buaejku Tabenata co ucTopuja pacte mHory 6p30, 6asaTta Tpowm Bpeme Ha npebapyBarbe Ha cuTe
3anucK 3a ga rv GuUaATpUpa camo oHUe 3a cneymduyeH KOPUCHUK.

.L'% AZ QUERY PLAN -
H H Nested Loop Left Join (cost=1001.39..126674.99 rows=1 width=86) (actual time=103050.491..103050.616 rows=0 loops=1) |
< 2 -> Nested Loop Left Join (cost=1000.97..126666.55 rows=1 width=52) (actual time=103050.490..103050.614 rows=0 loops=1) |
il 3 -> Nested Loop (cost=1000.70..126662.23 rows=1 width=52) (actual time=103050.489..103050.611 rows=0 loops=1)
B 4 Join Filter: (m.contentid = wh.contentcontentid)
5 -> Index Scan using media_pkey on media m (cost=0.27.33.61 rows=489 width=22) (actual time=0.116.266.432 rows=«
6 -> Materialize (cost=1000.42.126621.29 rows=1 width=34) (actual time=210.192.210.192 rows=0 loops=489)
7 -> Nested Loop (cost=1000.42..126621.28 rows=1 width=34) (actual time=102783.945..102784.066 rows=0 loops=1
8 -> Gather (cost=1000.00..126612.83 rows=1 width=20) (actual time=102783.943..102784.062 rows=0 loops=1)
g Workers Planned: 2
10 Workers Launched: 2
11 -> Parallel Seqg Scan on watchhistory wh (cost=0.00..125612.73 rows=1 width=20) (actual time=102233.046.."
12 Filter: (useruserid = 1)
13 Rows Removed by Filter: 3333333
14 -> Index Scan using "User_pkey" on "User” u (cost=0.42.8.44 rows=1 width=18) (never executed)
15 Index Cond: (userid = 1)
16 -> Index Only Scan using movie_pkey on movie mo (cost=0.27.4.31 rows=1 width=4) (never executed)
17 Index Cond: (movieid = m.contentid)
18 Heap Fetches: 0
19 -> Index Scan using devices_pkey on devices d (cost=0.42.8.44 rows=1 width=14) (never executed)
20 Index Cond: (deviceid = wh.devicesdeviceid)
21 Planning Time: 2083.684 ms
2 |m
g 23 Functions: 30
E T Options: Inlining false, Optimization false, Expressions true, Deforming true
‘q 25 Timing: Generation 2.941 ms (Deform 1.407 ms), Inlining 0.000 ms, Optimization 2.173 ms, Emission 32.625 ms, Total 37.739 ms
© Refresh = & ber

M Value X
0 Text «

aco

Nested Loop Left Join (cost=100

7 - > >l At Exportdata v i 200 :’__, 26 ==+ 26 row(s) fetched - Tm 47s, on 2026-05-06 at 09:32:03

A\ Error Log @ Query Manager

Type query part to search in query history

b d

000
0

Time Type Text Duration Rows Result Data Source

May-06 09:3.. SQL / User TEXPLAIN ANALYZETSELECT * FROM view_user_watch_history TWHERE U... 1m 47s 26 Success advdb_202526l_prj_vidid...
BpemeTo Ha onepauuuTe insert 1 update npes MHAEKcUpaHe U3HeCYBa:

Time Type Text Duration Rows

May-06 09:3.. SQL / User INSERT INTO WatchHistory (WatchedAt, Progress_percentage, UserUserl..  4.506s 1

5. BpemeTo M13MMHATO BO M3BPLUYBaHE Ha quUery-To Co MHAEeKCH usHecysa okony 0.02s.

3a pga v nogobpume nepdopmaHcuTe, ro Kpenpame c1egHUOT UHAEKC HA HALBOPELLHWUOT KAayy:

CREATE INDEX idx_watchhistory_user_id ON WatchHistory(UserUserID);



T EXPLAIN ANALYZE SELECT * FROM view_user v |5 ] »

.g AZ QUERY PLAN v [ Value
H 5 Nested Loop Left Join (cost=7.55..27.74 rows=1 width=86) (actual time=0.103..0.106 rows=0 loops=1) ‘ 0| Text «
. 2 -» Nested Loop Left Join (cost=7.13..19.30 rows=1 width=52) (actual time=0.103..0.105 rows=0 loops=1)
E 3 -> Nested Loop (cost=6.86..14.97 rows=1 width=52) (actual time=0.102..0.104 rows=0 loops=1) Nested tecp L
& 4 -> Merge Join {cost=6.43..6.52 rows=1 width=38) (actual time=0.102.0.103 rows=0 loops=1)
5 Merge Cond: (m.contentid = wh.contentcontentid)
6 -> Index Scan using media_pkey on media m (cost=0.27..33.61 rows=489 width=22) (actual time=0.015..0.015 rows-
7 -> Sort (cost=4.46.4.47 rows=1 width=20) (actual time=0.085..0.086 rows=0 loops=1)
8 Sort Key: wh.contentcontentid
9 Sort Method: quicksort Memory: 25kB
10 -> Index Scan using idx_watchhistory_user_id on watchhistory wh (cost=0.43.4.45 rows=1 width=20) (actual time
11 Index Cond: (useruserid = 1)
12 -> Index Scan using "User_pkey" on "User" u (cost=0.42..8.44 rows=1 width=18) (never executed)
13 Index Cond: (userid = 1)
14 -= Index Only Scan using movie_pkey on movie mo (cost=0.27.4.31 rows=1 width=4) (never executed)
15 Index Cond: (movieid = m.contentid)
16 Heap Fetches: 0
17 -> Index Scan using devices_pkey on devices d (cost=0.42..8.44 rows=1 width=14) (never executed)
18 Index Cond: (deviceid = wh.devicesdeviceid)
19 Planning Time: 0.974 ms
5 20 Execution Time: 0.180 ms
g
g —
. —
© Refresh » - 7 > > {t Exportdata =« & 200 v.20 == 20 row(s) fetched - 0.018s, on

A\ Eror Log (2] Query Manager <

Type query part to search in query history

Time Type Text Duration Rows Result
May-06 09:4.. SQL / User EXPLAIN ANALYZETSELECT * FROM view user watch history TWHERE Us... 0.02s 20 Success

6. BpemeTo M3MMHATO BO M3BpLUYBakbe Ha onepaununTe insert 1 update No HAEKCMpParbe U3HecyBa:

Time Type Text Duration Rows Result
May-06 09:4.. SQL / User INSERT INTO WatchHistory (WatchedAt, Progress_percentage, UserUserl...  0.304s 1 Success

View 3: view_content_details

1. MpumapeH ¢untep 3a nornenot view_content_details ke 6uae cnopeg ContentlD (ID Ha duAMOT nnu
cepujaTa) Kora KOPUCHUKOT KJIMKHYBA Ha oApeAeHa CoAPrKMHA 3a Aa BUAM geTanun. UcTo Taka, yecTo Ke
ce duntpupa no Hacnos (title) n xaHp (genres).

2. MpumapeH cnyyaj Ha ynotpeba e npuKaKyBare Ha AeTasHaTa CTpaHa 3a CeKoj GpuUam nam cepmja
(rnymum, xkaHpoBu, BpemeTpaere). Mopaam ronemmot 6poj Ha noBp3yBakba (7+ Tabenu), oBoj nornep,
MOKe 3HaUMTeIHO Aa ja 3abaBu aninMKaumjata ako He e ONTUMU3MPaH.

3. MHMUMjanHOTO Bpeme 3a M3BPLUIYBakbe Ha NOrNeAoT 3a egHa cneumMdmryHa CoApPXKUHA U3HecyBa:

e ey e e

Time Type Text Duration Rows Result
May-06 12:4.. SQL / User SELECT * FROM view_content_details WHERE ContentID = 501 12m 47s Success

g emam

4. Haj6aBHUTe onepauum ce naeHTMPUKyBaHM Kako Sequential Scans Ha nomoLwHKTe Tabenn 3a BPCKU
(Content_Genre, Content_Artist, Content_Language). buaejku osme Tabenu coapkat MHOry 3anucu 3a
ceKkoj meamym, 6asaTta TpoLwm BpemMe Ha npebapyBarbe Ha CUTE BPCKM.

Time Type Text Duration Rows Result Data Source
May-06 23:3.. SQL/ User EXPLAIN ANALYZETSELECT * FROM view_content_details TWHERE Conte.. 10h 46m 8s Success advdb_202526l_prj_vidid...



5. BpemeTo U3MMUHATO NO ONTUMM3ALLMjaTa CO UHOEKCU:
CREATE INDEX idx_content_genre_id ON Content_Genre(ContentContentID);
CREATE INDEX idx_content_artist_id ON Content_Artist(ContentContentID);

CREATE INDEX idx_content_language_id ON Content_Language(ContentContentID);

33 rows=1 width=206) (actual time=2418367.035.2418367.055 tows=1 loops=1)
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View 4: view_active_subscriptions

1. MpumapeH ¢puntep 3a norneot view_active_subscriptions ke buae cnopepg, cTaTycoT Ha npeTnaartaTta
(us.Status = 'Active'), a gononHuTeNHO Ke ce puntpupa cnoped Email Ha KopucHuKoT nam UserlD.

2. MpumapeH cnyyaj Ha ynotpeba e npoBepKa Ha NpasaTa 3a NPUCTan Ha KOPMUCHMKOT NPU HajaBa
(Login) 1 KoHTpona Ha 6pojoT Ha akTUBHK ypean. OBOj Nornes ce U3BPLLYBa NPU CEKOja cecuja, nNa 3aToa
neppopmaHcMTe mopa Aa bnaat Ha BUCOKO HUBO.

3. UHMUMjanHOTO Bpeme 3a M3BPLUIYBaHbe Ha NOrNeaoT U3HecyBa:

Time Type Text Duration Rows Result
May-11 14:3.. SQL / User SELECT * FROM view_active_subscriptions WHERE Email = ‘aleksandar.p.. 0.672s 1 Success

Mako BpemeTo e nog eaHa cekyHaa, Npu ronem 6poj UCToBpemMeHM HajaBM, 0Ba Ke ro onToBapu
cepsepor.

4. Haj6aBHuTe onepauum ce naeHTMdUKyBaHM Kako Sequential Scan Ha TabenaTa User_Subscription
nopaan GpUNTpUparEeTO No KoJsioHaTa Status, Kako u npebpojyBarbeTo Ha ypeauTe npeky LEFT JOIN co
Tabenata Devices.

-E AZ QUERY PLAN
H] 1 GroupAggregate (cost=89502.25..221705.09 rows=604333 width=1130) (actual time=1251.000..2593.093 rows=600918 loops=1)
- 2 Group Key: uuserid, s.name, s.price, s.maxdevices, s.videoguality, us.start_date, us.end_date, us.auto_renew
=) -» Incremental Sort (cost=89502.25..202064.26 rows=604333 width=1126) (actual time=1250.970..2063.868 rows=600918 loops=1
4 Sort Key: u.userid, s.name, s.price, smaxdevices, s.videoguality, us.start_date, us.end_date, us.auto_renew
5 Presorted Key: u.userid
6 Full-sort Groups: 18779 Sort Method: guicksort Average Memory: 29kB Peak Memaory: 29kB
7 -> Nested Loop (cost=89502.10..174869.28 rows=604333 width=1126) (actual time=1250.874..1796.683 rows=600918 loops=1
8 -> Gather Merge (cost=89501.95..159886.49 rows=604333 width=74) (actual time=1250.761..1526.388 rows=5600918 loops
o] Workers Planned: 2
10 Workers Launched: 2
11 -> Sort (cost=88501.93..89131.44 rows=251805 width=74) (actual time=926.450..979.270 rows=200306 loops=3)
12 Sort Key: u.userid
13 Sort Method: external merge Disk: 17768kB
14 Worker 0: Sort Method: external merge Disk: 17776kB
15 Worker 1: Sort Method: external merge Disk: 17744kB
16 -= Parallel Hash Left Join (cost=33420.98..54723.07 rows=251805 width=74) (actual time=512.104..748.851 rows=2(
17 Hash Cond: (us.usersubscriptionid = d.usersubscriptionid)
18 -= Parallel Hash Join (cost=27419.07.47333.39 rows=251805 width=74) (actual time=450.821..595.068 rows=201
19 Hash Cond: {us.useruserid = u.userid)
20 -» Parallel Seq Scan on user_subscription us (cost=0.00.12973.33 rows=251805 width=31) (actual time=0.12
21 Filter: ((status):text = "Active’:text)
22 Rows Removed by Filter: 133027
23 -= Parallel Hash (cost=20550.81..20550.81 rows=322581 width=47) (actual time=268.097..268.098 rows=333
24 Buckets: 131072 Batches: 16 Memory Usage: 6272kB
o 25 -> Parallel Seq Scan on "User” u (cost=0.00..20550.81 rows=322581 width=47) (actual time=10.144..145.2
§ 26 -> Parallel Hash (cost=3800.29..3800.29 rows=176129 width=8) (actual time=59.293..59.294 rows=99807 loops=
_E; 27 Buckets: 524288 Batches: 1T Memory Usage: 15840kB
Time Type Text Duration Rows Result

May-11 14:4.. 5QL/ User EXPLAIN ANALYZETSELECT * FROM view_active_subscriptions TWHERE 5. 2.676s 40 Success



5. BpemeTo M3MMHATO MO ONTMMM3aLLMjaTa CO MHAEKCU U3HECYBA OKOAy 2.2ms.

PeweHue: Kpenpame nHAeKc Ha KonoHaTa Status (buaejkn e aen og WHERE ycnoBoT) 1 Ha
HaaBopeLWHUTe Kaydyesn 3a nobps JOIN

CREATE INDEX idx_subscription_status ON User Subscription(Status);
CREATE INDEX idx_devices_subscription_id ON Devices(UserSubscriptionID);

T EXPLAIN ANALYZE SELECT * FROM view_active | J

.E AZ QUERY PLAN v
H] 1 GroupAggregate (cost=89502.25..221705.09 rows=604333 width=1130) (actual time=902.550..2216.600 rows=600918 loops=1)
= 2 Group Key: uuserid, s.name, s.price, s.maxdevices, svideoguality, us.start_date, us.end_date, us.auto_renew
=3 -> Incremental Sort (cost=89502.25..202064.26 rows=604333 width=1126) (actual time=902.520..1689.217 rows=600918 loops=1)
B 4 Sort Key: u.userid, s.name, s.price, s.maxdevices, s.videoguality, us.start_date, us.end_date, us.auto_renew
5 Presorted Key: u.userid
6 Full-sort Groups: 18779 Sort Method: quicksort Average Memory: 29kB Peak Memory: 29kB
7 -> Mested Loop (cost=89502.10..174869.28 rows=604333 width=1126) (actual time=902.439..1422.478 rows=600918 loops=1)
8 -» Gather Merge (cost=89501.95..159886.49 rows=604333 width=74) (actual time=902.289..1150.916 rows=600918 loops=1
g Workers Planned: 2
10 Workers Launched: 2
11 -> Sort (cost=88501.93.89131.44 rows=251805 width=74) (actual time=870.690..921.547 rows=200306 loops=3)
12 Sort Key: u.userid
13 Sort Method: external merge Disk: 17528kB
14 Worker 0: Sort Method: external merge Disk: 18256kB
15 Worker 1: Sort Method: external merge Disk: 17504kB
16 -= Parallel Hash Left Join (cost=33420.98..54723.07 rows=251805 width=74) (actual time=504.391..734.007 rows=20(
17 Hash Cond: (us.usersubscriptionid = d.usersubscriptionid)
18 -= Parallel Hash Join (cost=27419.07.47333.39 rows=251805 width=74) (actual time=428.472..565.293 rows=200
19 Hash Cond: (us.useruserid = u.userid)
20 -> Parallel Seq Scan on user_subscription us (cost=0.00.12973.33 rows=251805 width=31) (actual time=0.083
21 Filter: ((status):text = "Active’:text)
22 Rows Removed by Filter: 133027
23 -= Parallel Hash (cost=20550.81..20550.81 rows=322581 width=47) (actual time=258.576..258.578 rows=3333
24 Buckets: 131072 Batches: 16 Memory Usage: 6272kB
ke 25 -= Parallel Seq Scan on "User” u (cost=0.00..20550.81 rows=322581 width=47) (actual time=0.069..137.06¢
§ 26 -> Parallel Hash (cost=3800.29..3800.29 rows=176129 width=8) (actual time=74.018..74.019 rows=99807 loops=:
‘D; 27 Buckets: 524288 Batches: 1T Memory Usage: 15840kB
28 -> Parallel Sea Scan on devices d (cost=0.00..3800.29 rows=176129 width=8) (actual time=18.736.38.846 row



AZ QUERY PLAN v

Worker 1: Sort Method: external merge Disk: 17504kB
-= Parallel Hash Left Join (cost=33420.98..54723.07 rows=251805 width=74) (actual time=504.391..734.007 rows=20(
Hash Cond: (us.usersubscriptionid = d.usersubscriptionid)
-= Parallel Hash Join (cost=27419.07.47333.39 rows=251805 width=74) (actual time=428.472..565.293 rows=200
Hash Cond: (us.useruserid = u.userid)
->» Parallel Seq Scan on user_subscription us (cost=0.00..12973.33 rows=251805 width=31) (actual time=0.083
Filter: ((status):text = "Active':text)
Rows Removed by Filter: 133027
-> Parallel Hash (cost=20550.81..20550.81 rows=322581 width=47) (actual time=258.576..258.578 rows=3333
Buckets: 131072 Batches: 16 Memory Usage: 6272kB
-> Parallel Seq Scan on "User” u (cost=0.00.20550.81 rows=322581 width=47) (actual time=0.069..137.06¢
-» Parallel Hash (cost=3800.29..3800.29 rows=176129 width=8) (actual time=74.018..74.019 rows=99807 loops=:
Buckets: 524288 Batches: 1 Memory Usage: 15840kB
-= Parallel Seq Scan on devices d (cost=0.00.3800.29 rows=176129 width=38) (actual time=18.736..38.846 row
->» Memoize (cost=0.15..0.17 rows=1 width=1060) (actual time=0.000..0.000 rows=1 loops=600918)
Cache Key: us.subscriptionsubscriptionid
Cache Mode: logical
Hits: 600917 Misses: 1 Evictions: 0 Overflows: 0 Memory Usage: 1kB
-» Index Scan using subscription_pkey on subscription s (cost=0.14..0.16 rows=1 width=1060) (actual time=0.086..0.087 r
Index Cond: (subscriptionid = us.subscriptionsubscriptionid)
Planning Time: 1.536 ms
JT:
Functions: 75
Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 5.546 ms (Deform 2.686 ms), Inlining 0.000 ms, Optimization 2.635 ms, Emission 53.958 ms, Total 62.140 ms
Execution Time: 2246.275 ms

View 5: view_series_episodes

1. NpumapeH puntep 3a nornenoT view_series_episodes ke buae cnopeg, series_id (ID Ha cepujaTa), co
uen Aa ce U3NMCTaaT cuTe AOCTanNHW enmM3oam 3a Taa Cepuja OpraHN3MpPaHM No Ce30HMU.

2. MpumapeH cayyaj Ha ynoTpeba e Kora KOPUCHUKOT N3bMpa oapeaeHa cepuja n cuctemoT Tpeba 4a ja
NpUWKaxe CTPYKTypaTa Ha Ce30HUTE M IncTaTa Ha enm3oan. OBa e KPUTUYHA onepaLnja 3a KOPUCHUYKMOT
nHTepdejc Ha cekoja CTPUMMHT naaTdopma.

3. MHMUMjanHOTO Bpeme 3a M3BPLIYBakbe HA NOrNeAoT 3a eAHa cepuja UsHecysa:

Time Type Text Duration Rows Result
May-11 14:4.. SQL / User SELECT * FROM view_series_episodes WHERE series_id = 107 0.783s 13 Success

4. Haj6aBHUTe onepauumn ce naeHTUPUKyBaHM Kako Sequential Scans Ha TabenuTe Season u Episode.
Bupejkn 6asata mopa fa M NPoBepm CUTE CE30HM U CUTe enn304M 3a Aa MM Hajae OHMe WTo npunaraaT
Ha COOABETHATa Cepuja, BPEMETO Ha M3BPLLYBakE PacTe IMHEAPHO CO roJieMMHaTa Ha nogatouuTe.



L% AZ QUERY PLAN v

Hl M Sort (cost=78.33..78.36 rows=13 width=60) (actual time=0.846..0.850 rows=13 loops=1) |

= 2 Sort Key: miitle, sea.seasonnumber, e.episodenumber

2 3 Sort Method: quicksort Memory: 26kB

% 4 -> Nested Loop (cost=5.15.78.09 rows=13 width=60) (actual time=0.139.0.815 rows=1
5 -> Nested Loop (cost=043.1647 rows=1 width=30) (actual time=0.046..0.050 rows
6 -> Index Scan using series_pkey on series se (cost=0.15.8.17 rows=1 width=8) (&
7 Index Cond: (seriesid = 10)
8 -> Index Scan using media_pkey on media m (cost=0.27..8.29 rows=1 width=22
9 Index Cond: (contentid = 10)
10 -> Hash Join (cost=4.73.61.48 rows=13 width=38) (actual time=0.091..0.760 rows="
11 Hash Cond: (e.seasonseasonid = sea.seasonid)
12 -» Seq Scan on episode e (cost=0.00.49.21 rows=2821 width=26) (actual time=
13 -> Hash (cost=4.71.4.71 rows=1 width=16) (actual time=0.030..0.031 rows=1 lo
14 Buckets: 1024 Batches: 1T Memary Usage: 9kB
15 -> Seq Scan on season sea (cost=0.00.4.71 rows=1 width=16) (actual time=
16 Filter: (seriesseriesid = 10)
17 Rows Removed by Filter: 216
18 Planning Time: 0.628 ms
19 Execution Time: 0.937 ms
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7 Refresh - 7] > 2l { Exportdata = % 200 19 19 row(s) fetched - 0.026s, on

/\ Error Log  [£] Query Manager X

Type query part to search in guery history

Time Type Text Duration Rows Result
May-11 14:5.. SQL / User EXPLAIN ANALYZETSELECT * FROM view_series_episodes TWHERE series.. 0.026s 19 Success

BpemeTo ondaka 0.02s wTo e cocema npndatanBo Bpeme.

View 6: view_user_watchlist — J/lucra Ha 3auyBaHu cogpxuHu (Watchlist)

1. NpumapeH duntep 3a norneaot view_user_watchlist ke 6uge cnopeg UserID Ha KOPUCHUKOT,
6uaejkM cekorall ce NpuKaxyBaaT No4aTouM 3a cneumnduyeH HajaBeH KOPUCHUK. [LoNONHUTENHO,
norneaoT e copTupaH cnopeg dateAdded 3a ga ce npuKakaT HajHOBUTE A043AEHN CTaBKM Hajrope.

2. MpumapeH ciyyaj Ha ynoTpeba e npuKaxkyBakbe Ha NepPCoOHaNN3MPaAHaTA IMCTa HA COAPMKUHU KoM
KOPWCHMKOT NAaHMpa ga rv rnega. buaejkm osa e eaHa 04, OCHOBHUTE GYHKUMM HA KOPUCHUYKMOT
nHTepdejc, 6p3nHaTa Ha OArOBOP € KAy4YyHa 33 TeYHO KOPUCHWMYKO UCKYCTBO.

3. MHMLI,VIjaI'IHOTO Bpeme 3a n3spulysarbe Ha nornegoT 3a egeH KOPUCHUK U3HeCyBa:

Time Type Text Duration Rows Result
May-11 14:5... SQL / User SELECT * FROM view_user_watchlist WHERE UserlD = 3256371 1.553s 200 Success

4. Haj6aBHUTe onepauum ce naeHTMPpMKyBaHM Kako Sequential Scan Ha TabenaTta Watchlist. Bugejkm
6a3ata mopa fa rv npebapa cuTe 3anncK o4, CUTe KOPUCHUUM 33 Aa M U3Bsiede camo OHMe 3a BapaHMOT
UserlD, ce Tpowun HenoTpebHO Bpeme n memopuja.



&5 Results 1 X

iicd

T' EXPLAIN ANALYZE SELECT * FROM view_user_ | & 2 3
"E A7 QUERY PLAN v
H M Sort (cost=1753.02..1754.24 rows=487 width=80) (actual time=0.989..1.017 rows=4889 loops=1) ‘
o 2 Sort Key: wl.dateadded DESC
23 Sort Method: quicksort Memory: 59kB
B 4 -= Hash Left Join (cost=42.53.1731.28 rows=487 width=80) (actual time=0.428.0.791 rows=4£

5 Hash Cond: (m.contentid = mo.movieid)
6 -» Hash Join (cost=30.63..1718.09 rows=487 width=52) (actual time=0.298..0.548 rows=48!
7 Hash Cond: (wl.contentcontentid = m.contentid)
8 -» Nested Loop (cost=12.63..1698.80 rows=487 width=26) (actual time=0.074..0.202 ro
g -> Index Scan using "User_pkey" on "User” u (cost=042.8.44 rows=1 width=18) (ac
10 Index Cond: (userid = 325637)
11 -> Bitmap Heap Scan on watchlist wl (cost=12.20..1685.49 rows=487 width=12) (ac
12 Recheck Cond: (useruserid = 325637)
13 Heap Blocks: exact=4
14 -» Bitmap Index Scan on watchlist_useruserid_contentcontentid_key (cost=0.00.
15 Index Cond: (useruserid = 325637)
16 -> Hash (cost=11.89.11.89 rows=489 width=30) (actual time=0.216.0.216 rows=489 lo
17 Buckets: 1024 Batches: 1 Memaory Usage: 39kB
18 -» Seqg Scan on media m {cost=0.00..11.89 rows=489 width=30) (actual time=0.017
19 -> Hash (cost=6.40.6.40 rows=440 width=4) (actual time=0.121..0.122 rows=440 loops=1)
20 Buckets: 1024 Batches: 1 Memaory Usage: 24kB
21 -> Seq Scan on movie mo (cost=0.00..6.40 rows=440 width=4) (actual time=0.011..0.06
g 22 Planning Time: 0.631 ms
&L? 23 Execution Time: 1.089 ms
-] ]
© Refresh - 7 > >l f Exportdata v : @ 200 T2 -+ 23 row(s) fetched - 0.018s, on

/A ErrorLog  [£] Query Manager X

Type query part to search in query history

Time Type Text Duration Rows Result
May-11 14:5.. SQAL / User TEXPLAIN ANALYZETSELECT * FROM view_user_watchlist TWHERE Userl..  0.018s 23 Success

BpemeTo ondakra 0.18s wTo e cocema npndaTinBo Bpeme.

Fno6anHa Ontumunsaumja Ha Knyunmu Tabenum (Big Data Optimization)
1. UpeHTUPUKYBaHE HA KPUTUUHU TOUKU

Mpwv aHanu3a Ha 6asaTa, yTBpAeHO e AeKa Tabenute Rating, WatchHistory n Review ce HajobemHum (co
Hag 20 muanoHu 3anucu). NMopagu HUBHATA roleMMHa, CeKOja arperaumja uam GUATpUparbe Npeky
HaZBOPELUHW KNy4YeBM NPean3BUKYBa EHOPMHO 3abaByBatbe Ha LLe/INOT CUCTEM.

2. UmnnemeHTauMja Ha MHOEKCU HA HagBopelwHu Knyyesu (FK Indexes)

3a oa ce 0BO3MOXM 6p30 noBp3yBarb€ Ha OBUeE Tabenu co KOPUCHNUUTE N COAPKUNHUTE, CE
mmMmnnemeHTnpaa cnegHnte MHAEKCu:

-- OnTMmu3saymja Ha Rating (24M 3anucu)
CREATE INDEX idx_rating_content ON Rating (ContentContentID);

CREATE INDEX idx_rating_user ON Rating (UserUserID);



-- OnTumunsaumja Ha WatchHistory
CREATE INDEX idx_watchhistory_content ON WatchHistory (ContentContentID);

CREATE INDEX idx_watchhistory_user ON WatchHistory (UserUserID);

-- OnTMmusaumja Ha Review

CREATE INDEX idx_review_content ON Review (ContentContentID);
CREATE INDEX idx_review_user ON Review (UserUserID);

3. 3aKny4yokK

OBaa onTMmM3aLMja e KNyvHa 3a ckanabunHocTa Ha cuctemoTt. Mako nHaekcute 3adakaar
AONOJIHUTENEH NPOCTOP Ha AMCKOT, 4PAcTUYHOTO HaMaslyBakbe Ha BPeMeTo Ha o4roBop (o4 4acoBu BO
MWHYTU/CEKYHAM) OBO3MOMKYBa HernpedeHo GYHKLMOHNPatbe Ha aHaANTUYKMTE QYHKLMU U U3BELITauTe
BO peasiHo BpeMme.

MapameTap Mpen NHpekcupawe Mo NHpgekcupawe [MNogobpyeBamse
Bpeme Ha nsBpwyBarwe ~ 60 min (1 yac) 1.7 min (102s) 35.2x nobp3o
CkeHupatre nogatoum Sequential Scan Index Scan /

O6eMm Ha nogaToum 24,000,000 3anucu 24,000,000 3anucu /



