HanpegHn 6a3m Ha nogaTtoum

daza 4 - MHpeKcu M onTUMM3auMmja Ha npawanHuuu
NpoekT: LibraryDB

AHppej CtaHoeB 231103
Topop TemenkoB 231089
bnaroja llopnes 231062

View1l vw_active_memberships
1. NpumapeH ¢éunTep 3a nornepoTt e cnopepn id Ha membership,
OOMONIHUTENIHO Ke ce KOopucTu id Ha KOPUCHMK U email Ha KOPUCHMUK.
2. lMpumapeH cny4yaj Ha ynoTpeba Ke e npebapyBame Ha aKTUBHMU
Y/IEHOBMU .
3. MHnumjanHo Bpeme Ha maBpwyBawe 512 ms.

explain analyze

ct * from vw_active_memberships whe

(D QUERY PLAN ¥V
ested Loop (cost=1.00..25.10 rows=1 width=229) (actual time=8.247..0
> Nested Loop (co 85..16.90 rows=1 width=83) (actual tir P Tloops=1
-> Index Scan ip_pkey on membership m (cost 3. 4 rows=1 width=48) (actual time=0.169..0.171 rows=1 loops=1)
Index Cond: (id = 5757215)
cancelled _at IS NULL) AND (expires_at >
g "User_pkey" on "User" u (cost=0.43 ows=1 width=51) (actuval time=0.827..0.827 rows=1 loops=1)
Index Cond: (id = m.user_id)
> Index Scan using membershipplan_pkey on membershipplan mp (cost=0.15..8.17 rows=1 width=154) (actual time=0.044..0.044 rows=1 Lloops=1)
In d: (id = m.membership_plan_id)
Planning Tim 551 ms

Execution Time: 0.296 ms

4. Oea e npupaTnuBO BpeMe 3a u3BpuwyBawe, Hema noTpeba of [onaBamwe

Ha MHAOEKCH.
View2 vw_active_rentals

1. MNpumapeH ¢untep 3a nornepgoT e crnopepn id Ha rental,
DOMONHNTENIHO Ke ce KopucTu id Ha membership n uMme na mnspgaHue.

2. lMpumapeH cny4dyaj Ha ynoTpeba Ke e npebapyBawe Ha aKTUBHO
n3pafeHn KHUMn.

3. WHuunjanHo Bpeme Ha usBpuwyBawe 801 ms.

explain analyze

select * from vw_active_rentals where id




[ QUERY PLAN YV
Index Cond: (id = é)
Filter: (returned_at IS NULL)
-> Index Scan using resourcecopy_pkey on resour ¢ 43..8.45 p idth=27) (actual time..

Index Cond: (id = r.resource_copy_id)

-> Index Scan using edition_pkey on edition e (cost=0.42 1 width=75) (ac 1 time=0.105..0.105 row..

Index Cond: ((isbn)::text = (rc.edition_isbn)::text)
-> Ind n using membership_pkey on membership m (cost=0.43..8.45 rows=1 width=16) (actua
Index Cond: (id = r.membership_id)
-> Index n using "User_pkey" on "User" u (cost=0.43..7.66 rows=1 width=38) (actual time=0.043..0.043 rows=1 Lloops=1)
Index Cond: (id = m.user_id)
Planning Time: 2.612 ms

Execution Time:

4. NpuaTnmBo Bpeme, Hema noTpeba of ONTUMM3ALUWN.
View3 vw_available_editions_for_rent
1. MNpumapeH ¢untep 3a nornepgoT e crnopen id Ha rental,
DOMONHNTENIHO Ke ce KopucTu id Ha membership u uMme na mnspaHue.

2. MNpumapeH cnyyaj Ha ynotpeba Ke e npebapyBawe Ha KHUMM KOW WTO
MOXaT [a ce M3Hajmar.

3. WHnumnjanHo Bpeme Ha usBpuwyBamwe 1s 424ms.
®plain

el *

[DQUERY PLAN ¥
Filter: ((count( ) - count(r_1.id)) > 0)
-> Nested Loop Left Join (cost=1002.14..207140.75 rows=294 width=91) (actual time=584.994..594.119 rows=180 loops=1)
Join Filter: (r.resource_copy_id = rc.id)
Nested Loop Left Join (cost=1002.14..207105.30 r 94 width=91) (actual time=584.959..594.058 rows=100 Lloops=1)
Join Filter: (r_1.resource_copy_il rc.id)
-> Nested Loop Left Join (; t=1000.42..206969.29 rows=294 width=83) (actual time=584.923..593.997 rows=188 loops=1)
-> Index Scan using edition_pkey on edition e (cost=0.42..8.44 rows=1 width=75) (actual time=0.081..0.087 rows=1 loops=1)
Inde d: ((isbn)::text = 'ISBN-100019-4-7382'::te
-> BGather (cost=1000.60..206957.91 rows=294 width=27) (actual time=584.
Workers Pla 2 2
Workers Launched: 2
-> Parallel Seq Scan on resourcecopy rc (cost=0.80
Filte ((edition_isbn text = 'ISBN-1000819-4-738
Rows Removed by Filter L]
Materialize (cost=1.72..1 rows=4 width=16) (actual time=08.000..08.000 rows=0 loops=100)
-> Nested Loop (cost=1.72..118.37 rows=4 width=16) (actual time=0.028..0.023 rows=0 loops=1)
-> Nested Loop (cos .29..101.88 rows=4 width=24) (actual tim .019..0.022 rows=0 loops=1)
Nested Loop (cost=0.86..68.10 rows=4 width=24) (actual time=0.018..0.020 rows=0 loops=1)

-> Nested Loop (cost=0.43..51.61 rows=4 width=43) (actual time=0.818..0.019 rows=0 loops=1)

eq Scan on rental r_1 (cos .00..17.80 rows=4 width=24) (actual time=0.017..0.017 r 0 loops=,
Filter: (returned_at IS NULL)
> Index Scan using resourcecopy_pkey on resourcecopy rc_1 (cost=8.43..8.45 rows=1 width=27) (never ..
Index Cond: (id r_1.resource_copy_id)
Only Scan using edition_pkey on edition e_1 (cost=0.42..4.12 rows=1 width=19) (never executed)
nd: (isbn = (rc_1l.edition_isbn) t)
Heap Fetches: 0
-> Index Scan using membership_pkey on membership m 0st=0.43. 45 rows=1 width=16) (never executed)
Index Cond: (id = r_1.membership_*—
Index Only Scan using "User_pkey" on "Use 110 . 4.12 rows=1 width=8) (never executed)

Index Cond: (id = m.user_id)

4. OBaoe nMpemMHoOry BpeMe Tpae [efloT 3a CEKBEHUMjaNHO CKeHupawe Ha
kKonuute. Co Toa MOXeMe Aa AodaguMe MHAEKC Ha isbn Bo pamku Ha
Tabenata 3a KonuuTe.

5. BpemeTo Ha wunsBpwyBawe CO gofafeH UHOeKC U3HecyBa 644ms.



on resourcecopy rc (cost=6.71..1147.83 rows=294 width=27) (actual time=0.097..0.147 rows=100 loops=1)
Recheck Cond: ((editi i xt = '"ISBN-188019-4-7382": :text)

Heap Blocks: exact=2

Bitmap Ind: an on idx_resourcecopy_edition_isbn (cost=0.60..6.64 rows=294 width=8) (actual time=0.055..0.055 rows=100 loops=1)
Inde nd: ((edition_isbn 'ISBN-100019-4-7382": t)
5) (actual tin .008..0.611 rows=0 loops=1)
1 Memory Usage: 8kB
ed Loop (: 5.85..113.15 rows=4 width=16) (actual time=06.008..0.009 rows=0 loops=1)
Nested Loop (cost=5.42..96.66 rows=4 width=24) (actuval time=8.08087..6.869 rows=8 loops=1)
ted Loop (cost=4.99..62.88 rows=4 width=24) (actual time=0.0887..0.808 rows=8 loops=1)
> Nested Loop (cost rows=4 widt (actual time=08.0087..0.868 rows=8 loops=1)
-> Bitmap Heap S enta o (c NIIRE I i 4 actual time=0.807..0.807 rows=0 loops=..
Recheck Cond: (returned_at IS NULL)
Bitmap Index Scan on idx_rental_active_resource_copy (cost=0.00..4.13 rows=4 width=8) (actual time=
-> Index Scan using resourcecopy_pkey on resourcecopy rc_1 (c 0.43..8.45 rows=1 width=27) (never executed)
Index Cond: (id = r_1.resource_copy_id)
Index Only Scan using edition_pkey on tion e_1 (cost=0.42..4.12 rows=1 width=1%9) (never executed)
Index Cond: (isbn = (rc_1.edition_isbn)::text)
Heap Fetches: ©
Scan using membership_pkey on membership m (cost=0.43..8.45 rows=1 width=16) (never executed)
Cond: (id = r_1.membershi
-> Index Only Scan using "User_pkey (cost=0.43..4.12 rows=1 width=8) (never executed)
Index Cond: (id = m.user_id)
Heap Fetches: 8
-> Hash (cost=12.58..12.58 rows=4 width=8) (actual time=0.0087..8.008 rows=8 loops=1)
Buckets: 1824 Batches: 1 Memory Usage: 8kB
-> Bitmap Heap Scan on rental r (cost ..12.58 rows=4 width: (actual time=0.007..0.007 rows=0 loops=1)
Recheck Cond: (returned_at IS NULL)
Bitmap Index Scan on id active_resource_copy (cost=0.00..4.13 rows=4 width=0) (actual time=0.002..0.003 rows=0 Lloops=1)
Planning Time: 3.3

Execution Time: 0.477 ms

View4 vw_edition_copy_count

1. MNpumapeH ¢unTtep 3a nornepot vw_edition_copy_count ke 6uge
cnopep isbn Ha emuuymjaTa. Moxe ga ce KOpUCTM U crnopen UMETO Ha
eovumjarTa.

2. lMpumapeH cny4yaj Ha ynoTpeba Ha OBOJj mornef € Kora KOPUCHWUK WK
nak Hekoj BpaboTeH 6K cakan ga nornegHe of Koja eauumja KONKy
KOMun uma.

3. WHMunjanHo Bpeme Ha u3BpuwyBawe Ha oBaa kBepu e 547ms. OBa e
npu¢aTnMBo BpeMmMe, Hema noTpeba o4 MHOEKCH.

-
fizom vw_edition_copy_count as v
3 th isbn = 'ISBN-100802-5-74658";
3 where v.isbn = )
T
&) Output () Plan
(=] Operation Params Rows Actual Rows Total Cost Actual Total Time Startup Cost Actual Startup Time Raw Desc:
= S
. : : - o " e T
 Nested Loops (Nested Loo 204 200 159.21 0142 794 0.084 Parent Relationship = Outer.
P : : g“ e m i o
el oy b e = e e e gt
Bitmap Index Scan  index: idx_resourcecopy_edition_isbn; 294 200 664 0.039 00 0.039 Parent Relationship = Outer.

View5 vw_edition_ratings
1. NpumapeH ¢éuntep 3a nornepgoT vw_edition_ratings ke 6upe cnopeg
isbn Ha epguumjaTa. Moxe pa ce KOpPUCTM M cnopen UMETO Ha
eovumnjarTa.



2.

NpumapeH cny4yaj Ha ynoTpe6a Ha OBOj MNorneg € Kora KOPUCHUK WK
nak Hekoj BpaboTeH 6K cakan ga Buae npoceyHaTa OLeHa 3a Hekoja
eovuunija.

WHnumjanHoTo M3BpwyBawe Ha oBOj norneg € 1,6 s. OBa He e
npu¢aTnMBO BpeMe 3a anJukaumjaTa na nopagu Toa Ke npobame pfa
onTuMnsMpame CO MHOEKCU.

W select *
from vw_edition_ratings as v
where v.isbn = 'ISBN-1000808-8-85075';

Session () advdb_2025261_pri_i...ic.vw_edition_ratings

& output {0 Plan

(=] Operation
T v ¢ Select

Aggregate
= Nested Loops (Nested Looj
? Index Scan table: edition; index: edition_pkey;
Unknown (Gather)

4.

Params Rows. Actual Rows Total Cost Actual Total Time Startup Cost Actual Startup Time

156461.79 252.846 1000.42 244.806
156461.76 252.787 1000.42 46.458
8.44 0.034 0.42 0.029
156453.27 252738 1000.0 46.419
155452.88 211.093 0.0 100.483

4,})5)
ORI

ff Full Scan (Seq Scan)  table: review;

bugejkn Bo TabenaTta review mmaBme full scan, a Bo ge¢umHuumjaTa
Ha nornepoT uMmame join no review.resource_edition_isbn ro
co3faguvB OBOj MHAEKC U BpeMeTo ce Hamanu go 600ms

create index review_resource_edition_isbn on review(resource_edition_isbn):

Session () advdb_2025261_prii...c.vw_edition_ratings

&) Output  f Plan

(=] Operation
= < Select

Aggregate
= Nested Loops (Nested
? Index Scan table: edition; index: edition_pkey;
? Index Scan table: review; index: review_resource_edition_isbn;

Params Rows Actual Rows Total Cost Actual Total Time Startup Cost Actual Startup Time

29.01 0.067 0.85 0.066
28.98 0.055 0.85 0.047
8.44 0.027 0.42 0.026

1
4
1
4 205 0.023 0.43 0.017

PO

View6 vw_upcoming_events

1.

MpumapeH ¢unTep 3a nornegoT vw_upcoming_events ke 6upge no id
Ha 6ubnuoTeka. A ywTe Ke ce KOpPUCTM W crnopef WUMe Ha HacTaH U
TMMN Ha HacTaH.

NpumapeH cny4yaj Ha ynoTpeba Ha OBOj nornen e Kora KOPUCHUK Ke
caka jga norfnejHe KoM Ce MAHM HacTaHW WTO Ke ce cnydyyBaaT BO
6nbnuoTekaTa.

WHnuymjanHo Bpeme Ha wm3BpuwyBawe Ha nornefot e 1.8s. OBa He e
npu¢aTnMBo BpeMe 3a anaukaumjaTa na 3aToa Ke npobame pa
onTUMU3MpPaMe CO WHOEKCHU.



select *
from vw_future_events_for_lib as v
where v.library_id = 1;

) output @ Plan
[=] Operation Params Rows Actual Rows Total Cost Actual Total Time Startup Cost

T - & Select

= Nested Loops (Nested Loop) 16353 16671 23456.11 98138 21300.01
Unknown (Gather Merge) 16353 16671 23243.53 91.967 21308.86
Sort 5275 a168 20322.01 49.473 20308.82
7 Hash Join 5275 1168 19982.7 46115 23.38
£ Hash Join 5275 4168 19952.78 44789 7.54
i Full Scan (Seq Scan)  table: event; 5275 2168 1993116 43.001 0.0
Transformation (Hash) 246 246 4.48 0.121 4.48
 Full Scan (Seq Scan) table: room; 248 246 4.48 0.066 0.0
Transformation (Hash) 260 6 126 0.028 126
f Full Scan (Seq Scan)  table: eventtype; 260 6 126 0.02 0.0
f Temporary (Materialize) 1 1 817 0.0 015
? Index Scan table: library; index: library_pkey; 1 1 8.17 0.024 0.15

4. buiejkn BO nornefoT umame pedeHupaTto where >= now() a u
crnojyBame crnopef wug Ha 6MbnnoTeKa pewvB Ha co3fajaM MHOEKC
KakoB WTO e ofgMa nofofsie Ha cnuMkaTa M cera nornegoT ce M3BpuwyBa
3a 600ms.

Actual Startup Time

78.497
78.467
48.949
0.332
0.276
0.035
0.12
0.029
0.027
0.019
0.0
0.022

create index idx_event_library_id_start_time on event(library_id, start_time);

[ Output  { Plan

[5] Operation Params Rows Actual Rows
I v 4 Select
“+ Nested Loops (Nested Loop) 16353 16670
Unknown (Gather Merge) 16353 16670
Sort 5275 4168
3 Hash Join 5275 4168
¥ Hash Join 5275 4168
¢ Bitmap Index Scan (Bitn table: event; 5275 4168
¢ Bitmap Index Scan index: idx_event_library_id_start_time; 16353 16670
Transformation (Hash) 246 248
[ Full Scan (Seq Scan) table: room; 246 248
Transformation (Hash) 280 6
A Full Scan (Seq Scan) table: eventtype; 280 6
i Temporary (Materialize) 1 1
¢ Index Scan table: library; index: library_pkey; 1 1

5. He popaBam umpgekcu 3a event_room_id mn event_type_id 6upejkum Tue
ABe Tabenu vmaaT masnue penoBu.

View7 vw_overdue_rentals

1.Kako npumapeH ¢untep 6u ro semane id on Tabenata resource UCTO
Taka Moxe jpga ce npebapyBa u cnopep email.

2 .MpumapeH cny4aj Ha ynoTpe6a 6u 6UNO0 KOPUCHUKOT Hda pobue
nHpopmaumja Koja KHMra Oo Kora Tpeba ga ja BpaTwu.

3.MHumMjanHoTO BpeMe Ha u3BpuwyBawe e 485ms wTo e nNpupaTIMBO OOHOCHO
HeMa noTpeba 3a fogaBawe Ha WHOEKCHU.

Total Cost

19020.98
18808.4
15886.89
15547.57
15517.65
15496.04
419.96
4.48
4.48
12.8
12.8

8.17

8.17



(D Output | &) Query Plan D advdb_2025261_prj_li...ic.vw_overdue_rentals

Operation Params Rows Actual Rows Total Cost Actual Total Time Startup Cost Actual Startup Time
v &= Select
ted Loops (Nested Lc 4 0.289
3 Nested Loops (Nestec 1 0.235
Nested Loops (Nes 0.169
Nested Loops (! 0.15

Q@ Index Scan table: rental; index: rental_pkey; 0.076

@ Index Scan  table: resourcecopy, (: resourcecopy_pKey; 0.069

@ Index Scan table: edition; ind ition_pkey; 0.017

Q Ind table: membership; index: membership_pkey; 0.063

Q

¥ Index Scan table: User; index: User_pkey; 0.052

View8 vw_sorted_by_rentals_rented

1.Kako npumapeH ¢untep ke ro mckopuctume ISBN opn Tabenata edition
OOMOJTHNTENTHO MOXeMe fAa npebpame npeky name of TabenaTta edition.

2 .MpumapeH cny4yaj Ha ynoTpeba 6u 6un ga pobue npernegHOCT KOPUCHUKOT
BO Toa KOJj ce HajnonynapHM M3HajMEHU KHUMU.

3.MHMUMjanHo BpeMme Ha wmnsBpwyBawe e 1.746ms.

ct * from vw_sorted_by_rentals_rented_editions

ere isbn = 'ISBN-155380-8-87703';

4.0Boe Hajronem npo6sieM HU nMpeTcTaByBa CEKBEHUM]jaNHUOT CKEH BO
Tabenata rental 3aToa popaBame mHAeKc Bo Tabenata rental Ha KosloHaTa
resource_copy_id.

EJ output Query Plan D advdb_202526I_prj_li...ntals_rented_editions

Operation Params Rows Actual Ro.. TotalC.. ActualTotal T.. StartupC... Actual Startup ...
v ¢ Select

— v Aggregate 1 156606.89 15189.246 2151.93 15180.353
. Nested Loops (N 107 156606.15 15189.176 2151.93 15078.102
@ Index Scan table: edition; index: edition_p.. 1 8.44 0.111 0.42 0.106
v Unknown (Gathe 107 156594.76 15189.038 2151.51 15077.986
~ ¥ Hash Join 36 155565.36 15147.283 1151.51 14618.499
8 Full Sce table: rental; .. 3333333 143476.42 14782.638 0 100.407
~ Transformi 100 1147.83 12.088 1147.83 12.086

> @ Bitm table: resourcecopy; 100 1147.83 12.038 6.71 12.01




5.BpeMmeTo Ha usBpwyBawe Mo AofadeHWOT MHAEKC u3HecyBa 391ms.

D Output &) Query Plan f advdb_2025261_prj_li...ntals_rented_editions

Operation Params Rows Actual Ro... TotalC.. Actual Total... Startup C...  Actual Startup ...

v &= Select

v Aggregate 5984.85

1
~ 7 Nested Loo 294 5984.11
@ Index Sc table: edition; index: edition_pkey; 1 8.44
~ 3 Nested | 29 5972.72
29 1147.83
29 6.64
&

16.38

v Q@ Bitmz table: resourcecopy;
¢ Bi index: idx_resourcecopy_edition_isb...

@ Index table: rental; index: idx_rental_resour..

View9 vw_user_activiy

1.Kako npumapeH ¢unTep Ke ro uckopuctuMme user_id [ONONHUTENHO MOXeMme
Ja npebapyBame cnopen email.

2 .MpumapeH cny4yaj Ha ynoTpe6a 61 6UNO KOPUCHUKOT pa pobue npernepn BO
CBOMTE nogaTouu BO 6MBAMOTEKATe KakKOo KOJIKY MaTuM M3HajMUI KOJMIKY MnaTwu
OCTaBW/ OUEeHa Ha KHMra WU Ha KOJIKY HacTaHW y4yecTByBas.

3.MHMUMjanHOTO BpeMe Ha u3BpuwyBawe npetTcTaByBa 4.899ms.

* from vw_user_activity

where user_id =

4 .MpebapyBaweTO Tpae MPEMHOry BpeMe MopaguM Toa WTO MMame 4 passiuyHu
CeKBeHUM]janHM CKeHupawa Ha TabenuTe.

rental, membership, review, eventregistration 3a ga ro pewume OBOj
npo6semM Moxeme ga godadeMe MHAEKC Ha user_id Bo TabenuTte
membership, review u eventregistration, a Bo Tabenata rental pa
popagemMe MHOeKC Ha membership_id.

Operation Params Actual Rows Total Cost Actual Total Time Startup Actual S
v <¢= Select
v Aggregate 1 475547.68 252480.534
rt 840 475541.37
v ¥ Nested Loops (Nested Loop) 840 475 48
ted Loops (Nested Loop) 70 342433.41
v = Nested Loops (Nested Lot 7 177646.21
Q Index Scan table: User; index: User_pkey; 1 8.45
v U n (Gather) 7 177637.7 101.231 2.8 100.858
~ = Hash Join 3 176637 68.869 2 68.864
@B Full Scan (Seq Sc table: rental; 4166667 143476.67 (o]
Transformation (Hat 68.348
@B Full Scan (Sec table: membership; 68.253
v [ Temporary (Materialize) 6 .35 251666.485
~ Unknown (Gather) 164786.3 2 58

@ Full Scan (Seq Scan  table: review; 163785.3 251874.003
v @ Temporary (Materialize) 2 133054.59 178111
v Unknown (Gather) 2 3054.53 712.433

@B Full Scan (Seq Scan)  table: eventregistration; 2 32053.3 561.81

5.Co popaBawe Ha OBME MHOEKCU BpeMeTo nara Ha npudatnmem 350ms.



63 Output | &) Query Plan @D advdb_2025261_prj_li...blic.vw_user_activity
Operation Params Rows Actual Rows Total Cost Actual Total Time Startup Cost Actual Startup Time
v &= Select
v Aggregate s ; 159.02
v Sort 5 159.02
Nested Loops (Nested Loo ‘ , 0 215
172
1.29
Nested Loops (Ne 5 0 0.85

@ Index Scan table: User; index: User_pkey; 4 0.43

Q Index Scan  table: membership; index: idx_membership_user_id; 4 0 0.43
Scan table: rental; index: idx_rental_membership_id; 0.43 0.041
v [ Temporary (Materiali 1 0.43 0.01
@ Index Scan table: review; index: idx_review_user_id; X 0.43 0.066

v @ Temporary (Materialize) : 0.43 0.013

® Index Scan table: eventregistration; index: idx_eventregistration_user_id; 0 0.43 0.091




