npegmeT: Hanpeann 6a3u Ha nogaToum

da3za 4: lHgekcn u onTuMusaunja Ha npaluanHium
npoekT: ULMS2026
TUM:
KatepuHa 3gpaBkoBa 231101
Capa 3natkoBcka 236036
KpuctuHa Kajtes 231181

View1: vw_book_catalog
1. Onuc Ha nornepoT
Mornenot vw_book_catalog ce kopuctu 3a:

- npebapyBare Ha KHUMM BO Bubnuotekarta
- npuvkas Ha getanu 3a kHura (title, isbn, publisher, authors, genres, languages)
- 6p30 NpoHaorawe KHUM 3a No3ajMyBaH-e.

MpumapeH okyc e Ha nepcopmaHcy buaejkm oBoj view e HajYeCTo KOPUCTEH.
2. UHuumjanHo nsBpluyBame

Bo noyeTtHaTa cocTojb6a, npebapyBareTo ce nspLuysa co full scan Ha Tabenata
book, 6ugejkn Hema cneuynduyeH MHAEKC 3a puUnTpupame.

1 explain ANALYZE SELECT * FROM vw_book_catal |, 2

-E A7 QUERY PLAN v
Hl 57 . -» Hash Left Join (cost=3053.00.21084.11 rows=1000000 width=20) {
- 538 Hash Cond: (ab.author_id = a.author_id)
2 59 -» Seq Scan on author_book ab (cost=0.00..15406.00 rows=100001
% 60 -» Hash (cost=1803.00..1803.00 rows=100000 width=20) (actual ti
61 Buckets: 131072 Batches: 1 Memory Usage: 6524kB
62 -> 5Seqg Scan on author a (cost=0.00..1803.00 rows="100000 wid
63 Planning Time: 2.914 ms
64 JIT:
65 Functions: 101
66 Options: Inlining true, Optimization true, Expressions true, Deforming true
- 67 Timing: Generation 5.765 ms (Deform 2.648 ms), Inlining 551.800 ms, Optimization 58
S 68 | Execution Time: 43658.206 ms
o

Bpeme Ha nsBplyBare: 43658.206 ms.



3. INSERT onepauuja

sher_id, author_i

Finish time

1i -1
| ce7 | en_Us | writable Smart Insert | 287: 1 2109

Bpeme Ha nsBplyBarwe: 75ms

4. UPDATE onepauuja

Bpeme Ha usBpliyBame: 73 ms

5. OntTumusaumja

3a onTumusaumja Ha npebapysare no book id (HajyecT cnyyaj), ce KopucTn
npumMmapHunoT nugekc (PK) T.e. He gogaBame HoBu nHaekcn. Camuot PostgreSQL
aBTOMaTCKM o4ny4yyBa ganu u kora ro kopuctm PK.

View2: vw_books_in_library
1. Onuc Ha nornegoT

Mornepot vw_books_in_library ce 6asupa Ha Tabenata bookcopy 1 ce KopucTtu 3a:
- MpuYKas Ha CUTE KHUTU U PU3NYKN KOMUK Ha KHUIMM BO BubnmoTekaTa
- npoBepka ganu kHurata/konujata e gocranHa

- Ccrnepgewe Ha cTaTyc Ha KHurata/konwjarta
- nokauuja n bubnmoteka kage ce Haora

OBo0j view e KpUTMYEH 3a NPoLEeCcOT Ha u3gaBare KHUMM buaejkn oUpeKTHO KaxyBa
Aarnuv KOHKpeTHa Konuja Moxe Aa ce rno3ajMu.



2. WHuumjanHo naBpluyBame
Bo noyeTHaTa cocTojb6a, cuctemot npaswu full scan Ha Tabenata bookcopy.

F]

+T explain ANALYZE SELECT * FROM vw_books_in lil |} 7

.E AZ QUERY PLAN -
M 15 -> Parallel Hash Right Join (cost=17036.03.54542.80 rows=750000 width=39) (actual time=145.081..6523.710 rows=686211 loops=
< L Hash Cond: (bc.book_id = b.book_id)
e 17 -=» Parallel Seq Scan on bookcopy be (cost=0.00.35538.00 rows=750000 width=20) (actual time=37.858..6052.175 rows=600001
& 18 -» Parallel Hash (cost=15019.90..15019.90 rows=161290 width=27) (actual time=106.024..106.025 rows=100000 loops=5)
19 Buckets: 524288 Batches: 1 Memory Usage: 34784kB
20 -> Parallel Seq Scan on book b (cost=0.00..15019.90 rows=161290 width=27) (actual time=14.946..52.297 rows=100000 loo|
21— Planning Time: 30.131 ms
22 JIT:
23 Functions: 83
24 Options: Inlining false, Optimization false, Expressions true, Deforming true
- T Timing: Generation 7.042 ms (Deform 3.149 ms), Inlining 0.000 ms, Optimization 3.617 ms, Emission 71.342 ms, Total 82.001 ms
g 26 Execution Time: 8141.877 ms

Bpeme Ha nsspuiyBame: 8141.877ms.

3. INSERT onepauuja

Finish time

HmEIK O m L updated - 24
| cET | en_us | writable | Smart Insert | 314:1 11231 | sei: 12312

Bpeme Ha usBplysawe: 244ms

4. UPDATE onepauuja

Name

Updated Rows | 1
/ up

= PR AN | R 14 - 1 d
| CET | en_Us | Writable | Smart Insert [ 3171 1601 | set:6013

Bpeme Ha nsBpwyBame: 61ms
5. OnTumusaumja

He ce nopaBa HOB nHAEKC 3a OBOj view, KOpUCTMMe camo noctoedkn PK nHgekcu:

book(book _id)
bookcopy(copy_id)



View3: vw_damaged_books
1. Onuc Ha norneaoT

Mornegot vw_damaged_books ce kopuctun 3a npukas u criejeHe Ha OLITETEHU
KOMuM Ha KHUMM BO Bubnuortekara.

OBoj view 0BO3MOXYBa:

- ngeHTuduKauuvja Ha OLITETEHN KHUMU
- crnefexe Ha KOHKPETHU KOMUK KoM Ce HencnpaBHu
- noaapLuka 3a cepBUC/OTANC Ha KHUTK

2. WHuumjanHo nsBpllyBake

T explain ANALYZE SELECT * FROM vw_damaged_t | J 2

.E AZ QUERY PLAN v
[H] 3 -= Seq Scan on bookcopy be (cost=0.00..65538.00 rows=591500 width=16) (actual time=7.530..393.018 rows=600296 loops=1)
= 4 Filter: (status_id = 2)
= 5 Rows Removed by Filter: 2399708
] 6 -» Hash (cost=18407.00..18407.00 rows=500000 width=27) (actual time=242.345..242.347 rows=500001 loops=1)
7 Buckets: 131072 Batches: 8 Memory Usage: 4642kB
8 -> Seq Scan on book b (cost=0.00..18407.00 rows=500000 width=27) (actual time=0.025..98.291 rows=500001 loops=1)
9 Planning Time: 0.376 ms
10 JIT:
11 Functions: 12
12 Options: Inlining false, Optimization false, Expressions true, Deforming true
= LB Timing: Generation 0.753 ms (Deform 0.357 ms), Inlining 0.000 ms, Optimization 0.416 ms, Emission 7.153 ms, Total 8.322 ms
g 14 Execution Time: 1085.974 ms

Bpeme Ha nsspuyBamwe: 1085.974ms.

3. INSERT onepauuja

book_id, location_id, available, status_id, library_id)

Finish time Tu

@ Save H Cancel B Script H 200 H = 1 row(s) upd
| ceT | en_us | writable | Smart Insert | 345:1 11221 | ser:1222

Bpeme Ha nsBpliyBamwe: 52ms



4. UPDATE onepauuja

# Statistics 1 X

pdated Rows 1

| CET | en_Us | writable | Smart Insert | 347 1 1601 | sel:60]

Bpeme Ha nsBpyBare: 55ms
6. OnTumusaumja

He ce kopucTn HOB nHaekc, buaejkn seke nmame PK Ha copy_id, book_id ce
KOPUCTU MNpPeKY join (Beke oNnTUMU3NpaH).

View4: vw_low_stock_books
1. Onuc Ha nornepoT

Mornepot vw_low_stock books ce kopuctu 3a aHanuaa Ha KHMrM co man 6poj
aocTarnHu konuu Bo bubnunotekara.

OBoj view nomara 3a:

- cnegewe Ha KHUIMM Co HU30K MHBEHTAp
- HaBpeMeHO Ha6aByBa|-be HOBU KON
- aHanmsa Ha I'I068pyBa‘-|Ka

2. WHuumjanHo n3BpllyBaw-e

[ explain ANALYZE SELECT * FROM vw_low_stock_t | 5 2

AZ QUERY PLAN v
] 20 -= Parallel Hash (cost=35538.00..35538.00 rows=750000 width=16) (actual time=231.569..231.570 rows=600001 loops=5)
21— Buckets: 262144 Batches: 32 Memory Usage: 6528kB
22 -> Parallel Seq Scan on bookcopy be (cost=0.00.35538.00 rows=750000 width=16) (actual time=0.044..78.028 rows=6000
23 -> Parallel Hash (cost=15019.90..15019.90 rows=161290 width=27) (actual time=309.707..309.708 rows=100000 loops=5)
24 Buckets: 524288 Batches: 1 Memory Usage: 34848kB
25 -= Parallel Seq Scan on book b (cost=0.00..15019.90 rows=161290 width=27) (actual time=238.629..260.587 rows=100000 loc
26 Planning Time: 2.766 ms
27 JIT:
28 Functions: 94
29 Options: Inlining true, Optimization true, Expressions true, Deforming true
30 Timing: Generation 6.371 ms (Deform 2.725 ms), Inlining 520.267 ms, Optimization 394.856 ms, Emission 278.597 ms, Total 1200.090 ms
31 Execution Time: 73536.774 ms

Bpeme Ha nsBplyBarwe — 73536.774ms.



3. INSERT onepauuja

B Statistics 1 %

Name Value B Value %

Updated Rows 1
Query INSERT INTO bookcopy (copy_id, book_id)
Select a cell to view/edit value
VALUES (3000004, 1) Press F7 to hide this panel

Finish time Wed May 13 00:00:52 CEST 2026
Ti% 200 © 1 Rows:1 = 1row(s) updated - 8.995s, on 2026-05-13 at 00:00:5

slauedsy

AEO N

Bpeme Ha nsspllyBamwe — 8.995s

4. UPDATE onepauuja

B Statistics 1 ¥

Name Value
Updated Rows 1
Query UPDATE borrowing
SET return_date = CURRENT_DATE
'WHERE borrowing_id = 1001
Finish time Wed May 13 00:03:22 CEST 2026

L i@ 200 2 11 Rows:1 BB 1 row(s) updated - 2.769s, on 2026-05-13 at 00:03:2

Bpeme Ha nsspllyBarwe — 2.769s

5. OntTumusaumja

3a nornenot He Gelle NPUMEHETO AOMNONMHUTENHO MHAEKCUpaHe bnaejkn BpeMeTo Ha
n3spLuyBare belle BO npudatnmem rpaHmum 3a notpebute Ha cuctemot. Co ornep
Ha Toa LITO MOrNeaoT Ce KOPUCTU 3a MNEPUOAUYHM aHanM3n Ha MHBEHTapoT, He
noctoelle notpeba og AONONHUTENHA oNTMMM3aumja.

View5: vw_most_popular_books_per_month

1.0nuc Ha nornegoT

Mornenot vw_most_popular_books per_month ce kKopucTu 3a aHanmn3a Ha KHUMN KOu
HajMHOry ce U3HajMyBaaT Ha MECEYHO HUBO.

OBoj view nomara 3a:

- aHanusa Ha HajnosajMyBaHu KHUTK
- Mece4Ha cTatucTuka
- cnefexse Ha NnonynapHoOCT Ha KHWUMN

2.HnumnjanHo usBpLlyBam-€



&I explain ANALYZE SELECT * FROM vw_most_popu | : : Enter a SQOL expression to filter results (use Ctrl+Space)

o ——

=
V]
ﬁ 23 -> Parallel Hash (cost=15019.90..15019.90 rows=161290 width=27) (actual time=333.920..333.922 rows=1000(
= 24 Buckets: 524288 Batches: 1T Memory Usage: 34816kB
& g -> Parallel Seq Scan on book b (cost=0.00..15019.90 rows=161290 width=27) (actual time=241.164..282.9-
& 26 Planning Time: 2.201 ms

27 JIT:

28 Functions; 64

29 Options: Inlining true, Optimization true, Expressions true, Deforming true
- 30 Timing: Generation 4.996 ms (Deform 2.335 ms), Inlining 563.681 ms, Optimization 373.990 ms, Emission 268.291 ms, Total 1210.958 |
§ 31 Execution Time:; 15999.955 ms

Bpeme Ha nspwysare: 15999.955ms

3.INSERT onepauuja

Name Value

Updated Rows 1

Query INSERT INTO borrowing (
borrowing_id,
book_id,

borrow_date,
return_date,
due_date,
return_status,
copy_id,
membership_id,
borrowed_by,
returned_by,
reservation_id
)
VALUES (
(SELECT MAX(borrowing_id) + 1 FROM borrowing),
1,
CURRENT_DATE,
NULL,
CURRENT_DATE + INTERVAL "14 days',
0,
1,
1,
©@Save [ Cancel B Script

Smma K< > P L% 200 2 1 Rows: 1 ® 1 row(s) updated - 1.192s, on 2026-05-12 at 23:21:1
| CET en_US  Writable | Smart Insert [209: 11417 | Sel: 417 | 26

Bpeme Ha usBplysawe: 1.192s

4.UPDATE onepauuja

Name Value
Updated Rows 1
Query UPDATE borrowing

SET return_date = CURRENT_DATE
'WHERE borrowing_id = 9999
Finish time Tue May 12 23:13:51 CEST 2026

Bpeme Ha nsBpliysawe: 1.126s



5.0nTumMmsaumnja

3a oBoj nornep He 6elue NPUMEHETO AOMNOMHUTENHO MHAEKCUPaH-e Buaejkn HeroBaTta
HameHa e aHanuTuika obpaboTka Ha nogaToum npeky rpynupake M MeceyHa
ctatucTuka. lNepdopmaHcuTe Ha n3BpLlyBake 6ea BO npudatnmem rpaHmum, na He
noctoewwe notpeba og 4ONONHUTENHA ONTMMM3aUMja CO MHAEKCW.

View6: vw_member_financial_summary
1. Onuc Ha nornepoT

OBoj view npukaxxyBa oMHaHCUCKM Npernes 3a CeKoj YneH BO CUCTEMOT, OAHOCHO '
cymupa cuTe TPOLLOLM MOBP3aHM CO HEMOBOTO YSIEHCTBO.
OBoj view oBO3MOXYyBa nperneq Ha:

- BKYNHMOT 6p0oj Ha Ka3Hu

- BKyMHaTa CyMa Ha KasHu

2. WHuumjanHo un3BpllyBawe

AT explain ANALYZE SELECT * FROM vw_member_fir | ; 5

L% A:Z QUERY PLAN -
| 59 . Buckets: 262144 Batches: 8 Memory Usage: 8000kB
= 60 -> Parallel Seq Scan on membership mb_1 (cost=0.00..12500.67 rows=416667 width=16) (actual time=172.396..198.228 rows=2000(
261 Planning Time: 386.083 ms
B e |am
63— Functions: 194
64— Options: Inlining true, Optimization true, Expressions true, Deforming true
- 65 Timing: Generation 14.226 ms (Deform 5.191 ms), Inlining 983.453 ms, Optimization 814.771 ms, Emission 605.947 ms, Total 2418.396 ms
g 66 Execution Time: 365290.152 ms

Bpeme Ha nsspuyBame: 365290.152ms.

3. INSERT onepauuja

E Statistics 1 ¥

Name Value
Updated Rows 1
Query INSERT INTO Fee (fee_id, membership_id, amount)

VALUES (7000001, 10, 1200)
Finish time Tue May 12 23:49:09 CEST 2026

‘ | iLi® 200 2 1! Rows:1 1 row(s) updated - 656ms, on 2026-05-12 at 23:49:0

Bpeme Ha usBpLuyBare: 656ms



4. UPDATE onepauuja

B Statistics 1 <

Name Value E? Value % @

Updated Rows 1
Query UPDATE Fee
SET amount = 2000

WHERE fee_id = 100 I 1 n dit val
Finish time Tue May 12 23:44:06 CEST 2026 Sepfgffftgii\g?ﬁs :;:av:ere 2
=

sjpuEd s

@AO:8

‘ | &% 200 2 1 Rows:1 8 1row(s) updated - 1.505s, on 2026-05-12 at 23:44:0 (W

Bpeme Ha nspuysawe: 1.505s

5. OnTumusaumja

3a oBoj nornea He 6elle NPUMEHETO AONOSTHUTENHO NHOEKCUpare bruaejkm HeroeaTa
HameHa e reHepupame Ha arpermpanun puHaHcuckn nssewTtan. Co orneg Ha Toa WTO
Cce KOPWUCTU 3a aHanuUTUYKK Nperneau, a He 3a 4Yectn npebapyBara No NoeanHeYH
3anucu, He noctoelle notTpeda oA AONOMNHUTENHA oNTMMM3aumja co MHOEKCMH.

View7: vw_member_borrowing_history
1. Onuc Ha norneaoT

OBoj view ce KOp1CTK 3a npernen Ha nctopujata Ha no3ajMyBar€ Ha YrleHOBUTE.
[Momara 3a:

- cnefexe Ha aKTMBHOCTU Ha YIIeHOBY;
- aHanusa Ha HajaKTUBHW KOPUCHULN;
- YBM[ BO UCTOpMja Ha No3ajMyBaH-E.

2. WHuumjanHo nsBpllyBake

ZHIK <> | oL ik 200
| CET| en_US |Writabla Smart Insert




Bpeme Ha nspwysawe: 10350.774ms

3. INSERT onepauuja

ve M Cancel E'S-:npt| S E®E=iK <L > >|‘ LB T ik | 200 9 ;1 m Q
| cET | en_us | writable | Smart Insert |914: 11172

Bpeme Ha nsspuysame: 0.370ms

4. UPDATE onepauuja

QUERY PLAN

-S4 @ ==
| CETl en_U!

Bpeme Ha usspuysawe: 5200.447ms

5. Ontumusaumja

Mpwn onTumMmsaumja Ha OBOj nornepq ce Kpeunpatue MHOEKCoT
idx_borrowing_membership_id kako B-Tree nugekc Bp3 konoHata membership_id
on Tabenata borrowing. MIHoekcoT ce kopuctu npu naspuwyBawe Ha WHERE ycnos
Mo YrieH, Co WTO Ce crneau nctopujata Ha nosajMyBara noeduKacHo.



el p=li=

Je o=

@

B >N M m L
| ceT | en_us | writable | Smart Insert | 928: 11831 | sel:8314

HoBo Bpeme Ha nsBpuyBane: 1334.966ms

INSERT onepauuja:

QUERY PLAN
Insert on borrowing

K< >l pmid:
| e | en_us | writable

HoBo Bpeme Ha nsspuysane: 0.636ms

UPDATE onepauuja:

ults 1

QUERY PLAI

v & w|n =

o

Trigger trg_i
JIT:

HoBo Bpeme Ha nspuyBane: 5136.148ms



View8: vw_overdue_books
1. Onuc Ha norneaoT
OBOj view ce KOpMCTK 3a NpUKa3 Ha KHUIKM KOU He ce BpaTeHn HaBpeme. [Momara 3a:

- cregerbe Ha 3aJ0LUHETU KHUTW;
- aHanusa Ha overdue 3anucu;
- ynpaByBaw€ CO GUBNNOTEYHM Ka3HW.

2. WHuuujanHo n3BpllyBawe

AT explain ANALYZE SELECT * FROM vw_overdue_bc | ;

-E AZ QUERY PLAN v
Hl 10 Index Cond: (member_id = br.membership_id})
e 11 -> Index Scan using book_pkey on book b (cost=0.42.8.44 rows=1 width=27) (never executed)
= 12 Index Cond: (book_id = br.book_id)
B 13 Planning Time: 0.462 ms
14 JIT:
15 Functions: 30
16 Options: Inlining true, Optimization true, Expressions true, Deforming true
- W Timing: Generation 3.291 ms (Deform 1.771 ms), Inlining 685.442 ms, Optimization 428.659 ms, Emission 167.296 ms, Total 1284.688 |
% 18 Execution Time: 1101.698 ms

Bpeme Ha nspwysarwe — 1101.698ms.

3. INSERT onepauuja

£ Statistics 1 ¢
Name Value
Updated Rows 1
Execute time  3.682s

Start time Wed May 13 12:55:12 CEST 2026
Finish time Wed May 13 12:55:16 CEST 2026
Query INSERT INTO borrowing( borrowing_id, book_id, borrow_date, return_date, due_date, return_status, copy_id, membership_id, borrowed_by, returned_by, reservation_id)

VALUES(16500003, 8015, '2026-03-03", NULL, '2026-8-20°, 0, 3, 10, 1, NULL, NULL)

Bpeme Ha nsspulyBame: 3.682s.

4. UPDATE onepauuja

HE statistics 1 <
Mame Value
Updated Rows 1
Execute time 32s

Start time Wed May 13 13:20:29 CEST 2026
Finish time Wed May 13 13:21:01 CEST 2026
Query UPDATE borrowing SET return_date = '2026-12-03" WHERE borrowing_id = 16500003

Bpeme Ha usBpliyBawe: 32s.



5. OntTumusaumja

Mpwn onTuMusauuja Ha 0BOj norneg ce Kpeunpatlue NHOEKCoT
idx_borrowing_unreturned_due_date koj wTto e partial index Ha Tabenata
borrowing. Toj ce kpeupa Ha konoHaTta due_date, HO camoO 3a 3anucuTe Kaj Kou
return_date IS NULL. OBoj uHgekc e kopuceH 3a npebapyBawe Ha HeBpaTeHU U
3a40UHEeTN KHWUrn, Guaejkn view-oT vw_overdue books M KoOpuctu TOKMY OBME
yCIoBW.

Bl Results 1 %
“TEXPLAIN ANALYZE SELECT * FROM w %% A i SRR LS A e
T |™“QUERY PLAN w ! Value % M~y v=[m
& Nested Loop (cost=1000.72..1¢. &
= | : 60 r =
© 2| > Nested Loop (cost=1000.29..1032017.44 rows=1 width=33) (actual time=1326.893..1338.2 ::
hﬁ 3 -> Gather (cost=1000.00..1032009.13 rows=1 width=20) (actual time=1326.892..1338.256 E‘D
T4 Workers Planned: 4 m
? Workers Launched: 4 ]
? -> Parallel Seq Scan on borrowing br (cost=0.00..1031009.03 rows=1 width=20) (actu¢ E
77 Filter: ((return_date IS NULL) AND (due_date < CURRENT_DATE))
? Rows Removed by Filter: 3140002
97 -> Index Scan using member_pkey on member m (cost=0.29..8.31 rows=1 width=21) (nev
E Index Cond: (member_id = br.membership_id)
? -> Index Scan using book_pkey on book b (cost=0.42..8.44 rows=1 width=27) (never execute
H Index Cond: (book_id = br.book_id)
E Planning Time: 254.809 ms
4]
E Functions: 30
'g E Options: Inlining true, Optimization true, Expressions true, Deforming true
é 17| Timing: Generation 3.479 ms (Deform 1.876 ms), Inlining 672.350 ms, Optimization 326.094 m:
€9 18| Execution Time: 1374.541 ms
= 5 ol L@ 200 2 18 Rows: 1 B 18 row(s) fetched - 1.736s (1ms fetch), on 2026-05-2 g~

HoBo Bpeme Ha nsspuwysawe: 1374.541 ms

INSERT onepauuja:



E Results 1 x|

<T EXPLAIN ANALYZE INSERT INTO borr |3 Enter a SQL expression to filter results (use Ctrl+Space)

Insert on borrowing (cost=0.00..0.03 rows=0 width=0) (actual time=275.313..275.316 rows=0 loop
-> Subquery Scan on "*SELECT*" (cost=0.00..0.03 rows=1 width=72) (actual time=275.054..275.0
-> Limit (cost=0.00..0.02 rows=1 width=172) (actual time=275.052..275.055 rows=1 loops=1]
-> Nested Loop (cost=0.00..9622138498442 .85 rows=479141600000000 width=172) (ac
-> Nested Loop (cost=0.00..39306498437.35 rows=2395708000000 width=24) (actue
-> Seq Scan on bookcopy bc (cost=0.00..96447.35 rows=2395708 width=16) (act
Filter: (available = 1)
Rows Removed by Filter: 1
-> Materialize (cost=0.00..27241.00 rows=1000000 width=8) (actual time=0.023..C
-> Seq Scan on membership mb (cost=0.00..18334.00 rows=1000000 width=
-> Materialize (cost=0.00..6.00 rows=200 width=8) (actual time=0.015..0.015 rows=1 |
-> Seq Scan on employee e (cost=0.00..5.00 rows=200 width=8) (actual time=0.0"
Planning Time: 0.270 ms
Trigger for constraint borrowing_copy_id_fkey: time=36.532 calls=1

et | BGrid |

lafa [z (3]s |2 ]3] X[ ][]

Trigger for constraint borrowing_membership_id_fkey: time=44.648 calls=1
Trigger for constraint borrowing_borrowed_by_fkey: time=0.199 calls=1
Trigger for constraint borrowing_returned_by_fkey: time=0.019 calls=1

18| Trigger for constraint borrowing_reservation_id_fkey: time=0.083 calls=1
Execution Time: 357.043 ms

(b Record
|3

HoBo Bpeme Ha usBpuyBawe: 357.043 ms

UPDATE onepauuja:

E Results 1 X ‘

“T EXPLAIN ANALYZE UPDATE borrowin lx Enter a SQL expression to filter results (use Ctrl+Space)

Update on borrowing (cost=0.56..8.58 rows=0 width=0) (actual time=0.153..0.154 rows=0 loops=1
-> Index Scan using borrowing_pkey on borrowing (cost=0.56..8.58 rows=1 width=10) (actual tin
Index Cond: (borrowing_id = 16500008)
Planning Time: 0.120 ms
Execution Time: 0.337 ms

‘Record “TText | ® Grid

e

HoBo Bpeme Ha n3spuysame: 0.337 ms

View9: vw_reservations
1. Onuc Ha nornepoT
OBoj view ce KOPUCTU 3a aHanNu3a v nperneq Ha pesepBupaHun kHuru. Nomara 3a:

- cneaewe Ha akTUBHU pe3epBauuny;
- aHanu3a Ha nobapyBayka Ha KHUIW;
- ynpaByBawe€ CO pesepBaunn.



2. WHvumjanHo nsBpllyBake

AT explain ANALYZE SELECT * FROM vw_reservation:| - 2

-g AZ QUERY PLAN A
| 1 Hash Join (cost=32213.00..375232.22 rows=5014659 width=85) (actual time=12673.139.40524.299 rows=5000002 loops=1)
= 2 Hash Cond: (rmember_id = m.member_id)
2 3 -= Hash Join (cost=28075.00..357930.18 rows=5014659 width=72) (actual time=12599.855..38755.735 rows=5000002 loops=1)
k3 4 Hash Cond: {r.book_id = b.book_id)
5 -> Seq Scan on reservation r (cost=0.00..215329.59 rows=5014659 width=>53) (actual time=12282.902..34264.843 rows=5000002 loops=1)
[ -> Hash (cost=18407.00..18407.00 rows=>500000 width=27) (actual time=315.657..315.659 rows=500001 loops=1)
7 Buckets: 131072 Batches: 8 Memory Usage: 4847kB
a -> Seq Scan on book b {cost=0.00..18407.00 rows=500000 width=27) (actual time=0.079..159.976 rows=500001 loops=1)
g -> Hash (cost=2888.00..2888.00 rows=100000 width=21) (actual time=72.290..72.291 rows=100003 loops=1)
10 Buckets: 131072 Batches: 1 Memory Usage: 6520kB
11 -> Seq Scan on member m (cost=0.00..2888.00 rows=100000 width=21) (actual time=14.098.43.247 rows=100003 loops=1)
12 Planning Time: 40.056 ms

13 JIT:

14 Functions: 18
15 Options: Inlining false, Optimization false, Expressions true, Deforming true
16 Timing: Generation 1.413 ms (Deform 0.668 ms), Inlining 0.000 ms, Optimization 0.692 ms, Emission 13.487 ms, Total 15.592 ms

17 Execution Time: 40748.006 ms

Bpeme Ha nspysawe: 40748.006ms.

3. INSERT onepauuja

H Statistics 1 %

Name Value

Updated Rows 1

Execute time  4.052s

Start time Wed May 13 15:26:02 CEST 2026

Finish time Wed May 13 15:26:06 CEST 2026

Query INSERT INTO reservation( reservation_id, member_id, book_id, requested_date, expected_date, status, copy_id)
VALUES(5000001, 1783, 344, '2025-12-28', '2026-01-04", 'active’, 294763)

Bpeme Ha usspliyBame: 4.052s.

4. UPDATE onepauuja

B Statistics 1 X
Mame Value
Updated Rows 1
Execute time  0.247s

Start time Wed May 13 15:32:37 CEST 2026
Finish time Wed May 13 15:32:38 CEST 2026
Query UPDATE reservation SET requested_date = '2026-12-28" WHERE reservation_id = 5000001

Bpeme Ha nsBpuysawe: 0.247s.



5. OnTumusaumja

Mpu onTuMM3aumja Ha OBOj Nnornes ce Kpenpaile MHAEKCOoT
idx_reservation_waiting_expected_date , koj wto e partial index Ha Tabenata
reservation. Toj ce kpeunpa Ha KonoHaTta expected_date, HO camo 3a pesepBaumnTe
co status = 'waiting'. OBoj nHOEKC e KopuceH 3a Nobp3o npebapyBar-e Ha aKTUBHU
pesepBaLKn KoM Ce BO COCTOjba Ha Yekare.

f"T EXPLAIN ANALYZE SELECT * FROM w23 Enter a SQL expression to filter results (use Ctrl+Space)

Nested Loop (cost=0.84..24.90 rows=1 width=85) (actual time=25.190..25.193 rows=1 loops=1)
2 | -> Nested Loop (cost=0.42..16.46 rows=1 width=66) (actual time=0.023..0.025 rows=1 loops=1)
3_ -> Index Scan using idx_reservation_waiting_expected_date on reservation r (cost=0.13..8.14 rt
Z Index Cond: (expected_date >= CURRENT_DATE)

50 -> Index Scan using member_pkey on member m (cost=0.29..8.31 rows=1 width=21) (actual
6 | Index Cond: (member_id = rrmember _id)

7 | -> Index Scan using book_pkey on book b (cost=0.42..8.44 rows=1 width=27) (actual time=25.1¢
8_ Index Cond: (book_id = r.book_id)
z Planning Time: 0.743 ms
10 | Execution Time: 25.232 ms

HoBo Bpeme Ha nsspuysame: 25.232ms

INSERT onepauuja:

B Results 1 % ‘
ST EXPLAIN ANALYZE INSERT INTO rese||x Enter a SQL expression to filter results (use Ctrl+Space)

Insert on reservation (cost=0.00..0.03 rows=0 width=0) (actual time=64.130..64.131 rows=0 loops=
2 | -> Subquery Scan on "*SELECT*" (cost=0.00..0.03 rows=1 width=124) (actual time=35.804..35.80
3— -> Limit (cost=0.00..0.02 rows=1 width=92) (actual time=35.802..35.803 rows=1 loops=1)
4_ -> Nested Loop (cost=0.00..1000021545.00 rows=50000000000 width=92) (actual time=
z -> Seq Scan on book b (cost=0.00..18407.00 rows=500000 width==8) (actual time=31.
6 | -> Materialize (cost=0.00..3388.00 rows=100000 width=8) (actual time=4.548..4.548 r
il
8 |
9 |

TText | HGrid |

-> Seq Scan on member m (cost=0.00..2888.00 rows=100000 width=8) (actual tin
Planning Time: 0.178 ms
Trigger for constraint reservation_member_id_fkey: time=0.258 calls=1
10 | Trigger for constraint reservation_copy_id_fkey: time=0.016 calls=1
11| Execution Time: 94.271 ms

Record
|

HoBo Bpeme Ha n3spuysame: 94.271 ms



UPDATE onepauuja:

E Results 1 X |

T EXPLAIN ANALYZE UPDATE reservatic| <~ Enter a SQL expression to filter results (use Ctrl+Space)

-> Index Scan using reservation_pkey on reservation (cost=0.43..8.45 rows=1 width=10) (actual ti
Index Cond: (reservation_id = 5000003)

5 | Execution Time: 0.231 ms

HoBo Bpeme Ha nsspuwysame: 0.231ms



