HanpeaHun 6a3n Ha nogaToum
dasa 3 - lHgekcu n ontuMmnaaumja Ha npaLlanHuum

MpoekT: HeritageGuard

Mayna Kouesa 231130
EneoHopa Mapkocka 231256
MBaHa MaBnoBa 231511

View 1 - Site_Statistics

relname AS table name,

32 pg_size_pretty(pg_total_relation_size(relid)) As total_size,
pg_size_pretty(pg _relation size(relid)) AS data size,
i pg_size_pretty(pg_total_relation_size(relid) - pg_relation_size(rzlid)) As index size
B FROM pg_catalog.pg statio_user_tables
WHERE relname IN ('fragments’, ‘objects’, 'sites’);
f_l explain analyze select * from site statistics where site id-39563;]
=
. = EXPLAIN ANALVZE
EE Results 1 X
T explain anal yze select * from site_statistics whe ) (
= AZ QUERY PLAN * || F value X
3
H & Nested Loop Left Join (cost=1.29.70.94 rows=1 width=189) (actual time=0.136..0.138 rows=0 loops=1) ‘ I Text ~
= 2 -> Nested Loop Left Join (cost=0.86..27.58 rows=1 width=173) (actual time=0.136..0.137 rows=0 loops=1) Nested Loop Left
e 3 -> Nested Loop (cost=0.43..16.50 rows=1 width=165) (actual time=0.135..0.136 rows=0 loops=1)
4 -> Index Scan using sites_pkey on sites s (cost=0.28..8.30 rows=1 width=55) (actual time=0.135..0.135 rows=0 loops=1)
5 Index Cond: (site_id = 39568)
6 -> Index Scan using regions_pkey on regions r (cost=0.15.8.17 rows=1 width=126) (never executed)
7 Index Cond: (region_id = s.region_id)
8 -> GroupAggregate (cost=0.43.11.06 rows=1 width=16) (never executed)
9 -> Index Only Scan using idx_objects_site_id on objects (cost=0.43..10.22 rows=331 width=8) (never executed)
10 Index Cond: (site_id = 39568)
11 Heap Fetches: 0
L =g 12 -> GroupAggregate (cost=0.43.43.32 rows=1 width=16) (never executed)
w 13 -> Index Only Scan using idx_fragments_site_id on fragments (cost=0.43.38.95 rows=1744 width=8) (never executed)
14 Index Cond: (site_id = 39568)
15 Heap Fetches: 0
16 Planning Time: 0.603 ms
17 Execution Time: 0.215 ms
I
5]
s |
)
o« _

OBoj nornen e HameHeT 3a aAMUHUCTPATMBEH M aHaNUTUYKW Nperneq Ha
CTaTUCTMYKN MHAOPMaLMM 3a CEKOj apXeornoLlkn nokanuteT Bo 6asata. HeroeaTa
rmaBHa Uen e Aa OBO3MOXW 6p3 M edHOCTaBeH mpucTan A0 KMy4yHW nogatouun 3a
KOHKpeTeH nokanuteT npeky npebapyBamwe crnopen site id, 6e3 notpeba of
nuwyBare KomnnekcHn SQL 6apara Hag noseke Tabenw.

Mpeky OBOj view, KOPUCHUKOT MOXe Ada nobue uHTerpupaH npukas Koj v COAPXKU
OCHOBHUTE WH(OpMaLMK 3a nokanuteToT (site_id, site_name, region), kako wu

arpermpaHum CtTatuCctukm 3a:

€ BkyneH 6poj Ha apxeornoLuku 06jekTu (total_objects)

€ BKyneH 6poj Ha coparmeHTH (total_fragments)



Ha oBOj HauuH, nornegoT CRyXM Kako LUeHTpanuMaMpaHa TOYka 3a aHanu3a Ha
coctojbata Ha nokanutetTuTe, LWTO € OCOBEeHO KOPUCHO 3a UCTpaxKyBauM,
a4MVHUCTPATOPU Y MHCTUTYLMKN KOW BPLUAT CreAeHe Ha apXxeonoLK/ pecypeu.
Bo nosaguHa, view-ot kopuctu LEFT JOIN co arpervpanu nogsanutu (COUNT ...
GROUP BY) Hag Tabenute Objects n Fragments, co WITO ce 0BO3MOXYyBa Npukas u
Ha nokanuMTeTU KoM HemaaTt peructpuypaHu objektn unu dparmeHTu. PyHkumjaTa
COALESCE ce kopuctn 3a 3ameHa Ha NULL BpeagHocTtun co 0, co wTto pesyntatute
CTaHyBaaT MOKOH3MCTEHTHM M NOMOro4HM 3a aHanmaa.
3a nopobpyBake Ha nepdopmaHcutTe npu npebapyBakwe U arperauuja no site_id,
UMNNEMEHTUPaHN Ce CNneaHNTe MHOEKCH:
CREATE INDEX idx_objects_site id ON Objects(site_id);
CREATE INDEX idx_fragments_site_id ON Fragments(site_id);
OBWe MHOEKCUM 3HAYMTENTHO ro HamanyBaaT BpeMeTo NoTpebGHO 3a U3BpLUyBake Ha
npebapyBaka U CTATUCTUYKM MNPECMETKM, 0COBEHO nopaan ronemMmotr obem Ha
nogatoum Bo Tabenute Objects n Fragments, 6ugejkn PostgreSQL moxe ga kopuctu
Index Scan HamecTo Sequential Scan.
Kako pesynTtart, Site_Statistics npetcraByBa onTummanpaH aHanuTU4kK norneg, Koj ja
noegHoctaBsyBa obpaboTkaTta Ha nogaroum, ja nogodpysa YNTNNMBOCTA, OBO3MOXYBA
noeTopHa ynotpeba Ha nornkata un o00e3begyBa eduKaceH MOHUTOPUHI Ha

aApPXeOosiIoWKNTE NOoKannTeTn.

BpemeTto wu3aMuHaATO BO u3BplIyBawe Ha onepauuuTte insert M update no

NHOEKCMpaHe U3HecyBa

(site_name, site_type id, region_id, protection status id, latitude, longitude, discovery year
1, 41.3, 21.7, 2001)j]

EXPLAIN ANALYZE
SELECT * FROM Site_Statistics
WHERE site_id = 180,

rotected Sites_Inventory AS

SELECT
E s.site_id,
= s.site name,

[ Statisties 1 %

Name Value

Updated Rows 1

Execute time  0.269s

Start time Tue May 12 15:53:34 CEST 2026

Finish time Tue May 12 15:53:35 CEST 2026

Query INSERT INTO Sites (site_name, site_type_id, region_id, protection_status_id, latitude, longitude, discovery_year)
VALUES (Nlokanutet 11007° 1, 1, 1, 41.3, 21.7, 2001)

reet | an | WintakIa Cormnrt Incart 1901 - 1 r1am Cnl- 18017
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View 2 -

BEGIN;
SET LOCAL synchronous_commit = OFF;

© -- INSERT
INSERT INTO Sites (site_name, site_type_id, region_id, protection_status_id, latitude, longitude, discovery_year)
VALUES ('flokanuter 11881°, 1, 1, 1, 41.3, 21.7, 2881);

-- UPDATE

UPDATE Sites

SET discovery_year = 2882
WHERE site_id = 1@@;

&

© -- VIEW
EXPLAIN ANALYZE
SELECT * FROM Site Statistics
WHERE site_id = 1@@;

T EE

E Statistics 1 %

Name Value
Updated Rows 1
Execute time  0.426s
Start time Tue May 12 16:08:04 CEST 2026
Finish time Tue May 12 16:08:04 CEST 2026
Query UPDATE Sites
SET discovery_year = 2002
WHERE site_id = 100

Protected_Sites_Inventory

= public Q*<advdb,EOZSZGI,pr],her\tageguard> Script X

g CYEXPLAIN ANALYZE
b, SELECT *
FROM Protected Sites Inventory
I3 HERE site id = 456898;
Al
© --spored materijali se prebaruva
CREATE OR REPLACE VIEW Objects_with_Materials AS
SELECT
& o.object_id,
o.title,
m.name AS material
FROM Objects o

LEFT JOIN Materials_Objects om

@ Results 1T X

| <T EXPLAIN ANALYZE SELECT * FROM Protected S| 5 J Entera s

g AZ QUERY PLAN
Ml s -» Nested Loop (cost=0.58.24.68 rows=1 width=169) (actual time=0.143.0.144 rows=0 loops=1)
< 6 Join Filter: (s.protection_status_id = ps.protection_status_id)
= 7 -> Nested Loop (cost=0.43.16.50 rows=1 width=177) (actual time=0.142..0.143 rows=0 loops=1)
& a -> Index Scan using sites_pkey on sites s (cost=0.28.8.30 rows=1 width=67) (actual time=0.142.0.142 rows=0 loops:
1] Index Cond: (site_id = 456890)
10 -> Index Scan using regions_pkey on regions r (cost=0.15..8.17 rows=1 width=126) (never executed)
11 Index Cond: (region_id = s.region_id)
12 -> Index Scan using protection_status_name_key on protection_status ps (cost=0.15..8.17 rows=1 width=8) (never execu
13 Index Cond: ((name):text = ‘3awTuTeH itext)
14 -= GroupAggregate (cost=0.43..11.06 rows=1 width=16) (never executed)
15 -> Index Only Scan using idx_objects_site_id on objects (cost=0.43..10.22 rows=331 width=8) (never executed)
16 Index Cond: (site_id = 456890)
17 Heap Fetches: 0
T Planning Time: 0.605 ms
T 19 | Execution Time: 0.225 ms
e |

OBOj nornea € HaMeHeT 3a agMUHUCTpaTMBEH, UHCTUTYUMOHaneH n aHalnnTu4kn

npernen Ha cutTe apxeosiOWKK NoKarmMTeTn Kom nMaat ctaTtyc ~3awTnten”. HeroeaTta

OCHOBHa LUern

e [a OBO3MOXu Op3 npuctan A0 MHoOpMauuM 3a 3alTUTEHUTE



noKkanuTeT U HUBHMOT apXeosiolWKn MHBEHTap, 6e3 notpeba oa cnoxeHn SQL
npebapyBara H13 NoBeke NoBp3aHn Tabenu.

Mpeky OBOj view, KOPUCHMKOT MOXe Aa [obue CTpyKTypupaH npukas 3a Cekoj
3alTUTEH NOKaNUTET, KOj MM COAPXM cnegHUTe MHopmaumm:

naeHTudKnKaTop Ha nokanuTter (site_id)

nme Ha nokanuTeT (site_name)

pervoH (region)

roavHa Ha oTkpuBamne (discovery_year)

* 6 6 0 o

BKyrneH 6poj Ha 06jekTn noBp3aHu co nokanuteToT (total _objects count)

OBoj nornen e ocobeHO KOpUCEH 3a OpXKaBHU UHCTUTYLIMU, MY3eUn, UCTPaKyBauu u
opraHuMsauun 3adofPKeHW 3a 3alTuTa Ha KynTypHOTO Hacneactso, 6uaejku
OBO3MOXYyBa CUCTEMAaTCKM YBUA BO apXeoSIOLKUTE PecypCu Ha rfokanuTeTute co
HajBUCOK CTerneH Ha 3awTuTa.

Bo Heroeata umnnemeHTauuja ce kopuctn JOIN nomery Tabenute Sites, Regions un

Protection_Status, npu WwWto KNy4yHMOT ountep €:

WHERE ps.name = '3awwtuteH’

Co oBa ce obesbenyBa npukas UCKIYyYMBO Ha FOKaNUTETU CO aKTUMBEH CTaTyC Ha
sawTtuTta. fJononHutenHo, npeky LEFT JOIN co arpermpana nograbena Hag Obijects,
ce npecmeTyBa 6pojoT Ha 06jekTn No NoKanNuTeT:
SELECT site_id, COUNT(™) AS total_objects_count
FROM Objects
GROUP BY site_id
dyHkunjata COALESCE rapaHTupa geka nokanutetute 6e3 permctpupaHun objektu
Ke 6Owupatr npukaxaHm co BpegHocT 0, Hamecto NULL, wrto oBo3moxyBa
NMOKOH3UCTEHTHA aHanu3a.
Mopatouute ce coptupaHu cropen discovery year DESC, wrto o0BO3MOXyBa
NMOHOBWUTE OTKPWEHW 3alITUTEHU nokanuteTu Aa buaat npukaxaHu npsBu, WTO €
NPaKTUYHO 3a MHCTUTYLIMOHAIHO CreaeHe 1 npuoputmusauuja.
3a onTMMmsaumja Ha nepdopmaHcuTe, ocobeHO nNpu punTpupawe 1 npedapyBame,
Ce KopucTaT CnegHnTe MHOEKCH:
CREATE INDEX idx sites status ON  Sites(protection_status_id);
CREATE INDEX idx_objects_site_id ON Obijects(site_id);



MHpekcoT idx_sites_status oBo3amoxyBa nobp3o dwuntpupartbe Ha 3aWwTUTEHUTE
nokanuTeTn Ccrnopes HMBHWUOT cTaTtyc, goaeka idx_objects_site_id ja nogobpysa
edpmkacHocTa npu npecMmeTka Ha B6pojoT Ha 06jeKTM 3a CeKkoj NokanuTerT.

Kako pesynrtar, Protected_Sites_Inventory npetctaByBa cneuujanuanpaH w
ONTUMMU3MPAH Nornes Koj ja onecHyBa aHanusata Ha 3alTUTEHUTE apXeonOLIKu
nokanutetn, o6e3begyBa nogobpa WHCTUTYUMOHaNHa KOHTpoNia, noaapXysa
AOHecyBawe OAJyKM 3a KOH3epBauuja U OBO3MOXyBa NMoedUKacHO ynpaByBahe CO

HaUMOHalNHOTO KynTypHO HacnencTBo.

BpemeTo wn3aMmMHaTo BO WK3BpWYBake Ha onepauumte insert n update no

WHOEKCMpaHe U3HecyBa

INSERT INTO Objects (imventory_number, title, current_status_id, site_id)
VALUES ('INV-9999999°, 'Test object’, 1, 188);
Objects
‘NpepmeT 1 UPDATED’
WHERE inventory_number = 'INV-98088@1°;

CREATE OR REPLACE VIEW :-hjects_'.-:itl’\_-'.ate'ials AS
SELECT
o.object_id,
o.title,
m.name AS material
FROM Objects o
LEFT JOIN Hater‘ials_ﬁhjects om
ON o.object_id = om.object_id
LEFT JOIN Materials m
ON om.material_id = m.materizl_id;

SELECT * FROM Objects_with_Materials;

Loy

el CREATE DR REPLACE VIEW Object_Current_Location AS
= SELECT

) Statistics 1 %
MName Value

Updated Rows 1
Execute time  0.2839s

Start time Tue May 12 16:28:06 CEST 2026
Finish time Tue May 12 16:28:06 CEST 2026
Query INSERT INTO Objects (inventory_number, title, current_status_id, site_id)

WALUES (INV-9999999', Test object’, 1, 100)



JPDATE Objects
SET title = 'UPDATED TEST OBJECT'

© --spored materij
CREATE OR REPLACE
SELECT
o.cbject_id,
o.title,
m.name AS material
FROM Objects o
LEFT JOIN Materials_Objects om
ON o.cbject_id = om.object_id
LEFT JOIN Materials m
ON om.material_id = m.material_id

ts with Materials AS

SELECT * FROM Objects_with_Materials;

o N . 1

© -- kade se nacgaat vo koj lokalitet momentalno
E CREATE OR REPLACE VIEW Object_Current_Location AS
= SELECT

5 Statistics 1 %
Name Value

Updated Rows 1
Execute time  0.062s

Start time Tue May 12 16:33:37 CEST 2026
Finish time Tue May 12 16:33:37 CEST 2026
Query UPDATE Objects

SET title = "UPDATED TEST OBJECT
WHERE inventory_number = ‘INV-9999999"

View 3 -

CEST | en | Writable Smart Insert 1336:1[90] Sel: 9

Object_Current_Location

Mpumapen puntep 3a nornegot Object_Current_Location ke 6uge cnopep object id
Ha NpeaMeTOoT, a UCTO Taka Ke ce KOPUCTU 1 cnopes MMETO Ha MHCTUTyuMjaTa kage
LITO Ce Haora.

3a 0BOj nornepn HU ce BaxkHu nepdopmMaHcute, buaejkm 6e3 Hero ce ryou Bpeme npu
yTBpAyBak€e Ha TEKOBHATa fokaunja Ha NnpegMeToT.

MHuunumjanHoTo Bpeme 3a usspluysawe Ha nornegot e 0.073 ms, merytoa nornegoT
Bpaka 0 pegoBu bruaejkn cogpxu norpeLleH ycroB o.object id = o.object_id koj Hema
BUCTUHCKA BpcKka co Tabenara Institutions. MNopagyn Toa nornegoT € NornyYkn HeToveH
W NpucTanyBame KOH LieriocHa 3amMeHa Ha MMnnemMeHTauujata u MHaekcmpame.
Hajckanata onepauuja e Seq Scan on institutions co ORDER BY random() —
ckeHupa cute 200 MHCTUTYLMM camo 3a da BpaTtu 1 cnydaeH peg, 6e3 Hukakea

BuctuHcka JOIN Bpcka.



L CREATE OR REPLACE VIEW Object_Current_Location AS
SELECT
o.object_id,
[ o.title,
rand_inst.name AS institution

FROM Objects o
CROSS JOIN LATERAL (

SELECT i.name

FROM Institutions i

B Results 1 X

T EXPLAIN ANALYZE SELECT * FROM Object Curr |} Plv | &2~V
2 | 7 Query pLan = — T
fH 1 [MNested Loop (cost=13.93.21.97 rows=1 width=250) (actual time=0.031..0.032 rows=0 loops=1) | M Text ~
= -> Index Scan using objects_pkey on objects 0 (cost=0.43.8.45 rows=1 width=32) (actual time=0.03 Nested Loop (cost=13.93..21.¢
3 Index Cond: (object_id = 1340)
i 4 -> Limit (cost=13.50..13.50 rows=1 width=226) (never executed)
5 -> Sort (cost=13.50..14.00 rows=200 width=226) (never executed)
o 6 Sort Key: (random()
7 -» Result {cost=0.00..12.50 rows=200 width=226) (never executed)
8 One-Time Filter: (0.object_id = o.object_id)
9 -> Seq Scan on institutions i (cost=0.00.12.00 rows=200 width=218) (never executed)
10 Planning Time: 0.268 ms
- N Execution Time: 0.073 ms
g |
| —
Mo :

3ameHa Ha VIEW-oT co BuctuHcku JOIN npeky Object_Location_History u

nocrtaByBak€ Ha MHOEKCU:

CREATE INDEX idx_olh_object_id ON Object_Location_History(object_id);
CREATE INDEX idx_olh_end_date ON Object_Location_History(end_date)

BpemeTo Ha usBpLlyBare ce nogobpu 1 norneaoT NoYHa Aa Bpaka TOYHM
pesynTaTw.

Mo onTuMmsaumjaTa nnaHepoT ro kopuctu Index Scan using idx_olh_object_id
HamecTo Seq Scan, a ldnstitutions ce 6apa npeky npumapeH kny4. BpemeTo Ha

n3BpLUyBane n3HecyBsa 0.262 ms u Toa e npuaTnmseo.

BpemeTo wn3MuHaATO BO UM3BpLUyBawe Ha onepauuuTte insert 1M update

NHOEKCMpaHe U3HecyBa

no



VALULD |ouIwere, L, LURRLII_LRIL),

-- UPDATE
UPDATE Object_Location_History
SET end_date = CURRENT_DATE

HERE object_id = 889842
AND end date IS NULL;

2 --na koja kultura pripaga
CREATE OR REPLACE VIEW Object_with_Culture AS
SELECT
o.object_id,
o.title,
c.name AS culture,
cat.name AS category
FROM Objects o

d

f Statistics 1 X

Name Value

Updated Rows 0

Execute time  0.022s

Start time Tue May 12 17:18:23 CEST 2026

Finish time Tue May 12 17:18:23 CEST 2026
B Query UPDATE Object_Location_History

SET end_date = CURRENT_DATE
WHERE object_id = 809042
AND end_date IS NULL

View 4 - Object_with_Culture

= O = public [ *<advdb_2025261_prj_heritageguard > Script X
~ll»
©% . EXPLAIN ANALYZE SELECT * FROM Object with Culture WHERE obj
oo SELECT * FROM Object_with_Culture;
o
© --koi predmeti na koi izlozbi
CREATE OR REPLACE VIEW Exhibitiun_ﬂhje(ts AS
Al SELECT
e 4
E Results 1 X
| < EXPLAIN ANALYZE SELECT * FROM Object_with | = 2 Enter a SQL expression to filter results (use Ct
= | AZ QUERY PLAN v | M value %
&)
@ 1 Nested Loop (cost=30.06.38.12 rows=1 width=468) (actual time=251.869..251.875 rows=0 loops=1) | L@J Text +
= 2 -> Nested Loop (cost=15.16..23.20 rows=1 width=250) (actual time=251.868.251.872 rows=0 loops=1) Nested Loop
2 3 -> Index Scan using objects_pkey on objects o (cost=0.43.8.45 rows=1 width=32) (actual time=251.867..251.868 rows=(
] 4 Index Cond: (object_id = 150)
5 -> Limit (cost=14.73.14.73 rows=1 width=226) (never executed)
6 -> Sort (cost=14.73..15.40 rows=270 width=226) (never executed)
7 Sort Key: (random())
8 -> Result (cost=0.00..13.38 rows=270 width=226) (never executed)
g One-Time Filter: (0.object_id = o.object_id)
10 -> Seq Scan on culture ¢ (cost=0.00..12.70 rows=270 width=218) (never executed)
11 -» Limit (cost=14.90..14.90 rows="1 width=226) (never executed)
12 -> Sort (cost=14.90..15.60 rows=280 width=226) (never executed)
13 Sort Key: (random())
v = g 14 -> Result (cost=0.00..13.50 rows=280 width=226) (never executed)
15 One-Time Filter: (0.object_id = o.object_id)
16 -> Seq Scan on categories cat (cost=0.00..12.80 rows=280 width=218) (never executed)
17 Planning Time: 798.434 ms
18 Execution Time: 252.083 ms
I
g —
o
o« R
Q_ |
“ Refresh + Save v [X]Cancel i 57 % & > > o i £ Exportdata v : &% 200 R} - 18 row(s) fetchad =2.601



MpumapeH pmunTtep 3a nornegot Object_with_Culture ke 6uage cnopepg object_id Ha
npegMeToT, a UCTO Taka ke ce KOPUCTY 1 cnopes UMeTOo Ha KynTyparta u
KaTeropujaTta Ha Koja npunara npeameToT.

3a 0BOj nornea HY ce BaxkHWU nepdopmaHcute, buaejkm 6e3 Hero ce rybu Bpeme npu
Knacudukaumja Ha npegMeTuTe cnopen Kyntypa u kateropuja.

MHuumjanHoTO BpemMe 3a nsBpllyBarke Ha nornedot e 252.083 ms. OBa He e
npudaTnNnBo Bpeme 3a annukaumjata na satoa npuctanyBamMe KOH MHAEKCUpPaH-E.
Hajckanute onepauun ce aea Seq Scan — eaeH Bp3 Tabenata Culture (270 pegosw)
n egeH Bp3 Categories (280 pegosn), npu wto 1 gearta kopuctat ORDER BY
random() n naxeH ycrnos o0.object_id = o.object_id koj Hema BUCTUHCKa BpcKa CO
oBue Tabenu. NMNopaau Toa NnorneaoT Bpaka NPOU3BOSHN U NIOFTMYKM HETOYHU

pesyntaTu.

- - Auto )« @ | W advdb_202526|_prj_heritageguard ~ [£] public@advdb_2025261_prj_heritagequard ¥ - () v gy v Qv

§ = 8 = pulic LI #<advdb_2025261_prj_heritageguard> Script

ol < JOIN Culture c ON c.culture_id = oc.culture_id

JOIN Categories cat ON cat.categery_id = oc.category_id;
A
3

CREATE INDEX idx_oc_ohject_id ON Object_Classification(object_id);

o] Sy
L:[ XPLAIN ANALYZE SELECT * FROM Object with Culture WHERE object id = 158;
SELECT * FROM Object_with_Culture;
Al
B3 © --koi predmeti na
- CREATE OR REPLACE ition_Objects AS
- SELECT
rand_e.name AS exhibition,
o.title AS object,
rand_i.name AS institution
FROM Objects o
;, CROSS JOIN LATERAL (
iy SELECT e.name
{5]) FROM Exhibitions e

— WHFRF o.nhiect id = n.nhiect id

i Results 1 >

I' EXPLAIN AMALYZE SELECT * FROM Object_with |

E AZ QUERY PLAN B va
ai |l | Nested Loop (cost=1.15..33.35 rows=1 width=468) (actual time=0.081..0.083 rows=0 loops=1) [0 Te
= 2 -> Nested Loop (cost=1.00.25.12 rows=1 width=258) (actual time=0.081..0.082 rows=0 loops=1) Nestt
2 3 -= Nested Loop (cost=0.85..16.90 rows=1 width=48) (actual time=0.081..0.082 rows=0 loops=1)
o 4 -> Index Scan using objects_pkey on objects o (cost=0.43..8.45 rows=1 width=32) (actual time=0.080..0.080 rows=0 loops=
5 Index Cond: (object_id = 150}
6 -» Index Scan using idx_oc_object_id on object_classification oc (cost=0.43.8.45 rows=1 width=24) (never executed)
o =g 7 Index Cond: (object_id = 130)
- I -> Index Scan using culture_pkey on culture ¢ (cost=0.15.8.17 rows=1 width=226) (never executed)
g Index Cond: (culture_id = oc.culture_id)
10 -> Index Scan using categories_pkey on categories cat (cost=0.15.8.17 rows=1 width=226) (never executed)
11 Index Cond: (category_id = oc.category_id)
12 Planning Time: 272.882 ms
g 13 Execution Time: 0.142 ms
g 2 |
€ |
-] —
% Refresh - 7 > >l { Exportdata ~ &% 200 v o13

lNocTtaBeH e cnegHnoT UHAOEKC:
CREATE INDEX idx_oc_object_id ON Object_Classification(object_id);
Mo onTMMm3aumjaTa NnaHepoT KOPUCTU:

€ Index Scan using idx_oc_object_id Ha Object_Classification



€ Index Scan using culture_pkey Ha Culture

€ Index Scan using categories_pkey Ha Categories

Hamecto Seq Scan + ORDER BY random(), cera ce kopuctaTt MHOEKCU N BUCTUHCKN
JOIN Bpckn. BpemeTo Ha usspLuyBawe nagHa og 252.083 ms Ha 0.142 ms —

nogobpyeane og ~1775 natu

BpemeTo wnamMmHaTo BO WU3BpWYyBake Ha onepauumite insert n update no

MHOEeKCnpawe n3Hecyesa

JUIN LaTegories cat UN Cat.category_1d = oc.category_ld;

CREATE INDEX idx oc_object id ON Object_Classification(object_id);

EXPLAIN ANALYZE SELECT * FROM Object_with_Culture WHERE cbject_id = 158;
SELECT * FROM Object_with_Culture;

.. & -- INSERT
@ [NSERT INTO Object_Classification (object id, category_id, culture_id)
sne 'ALUES (1649219, 1, 1);
© -- UPDATE
UPDATE Object Classification
[B SET category_id = 2
WHERE obiject id = 188@;
o5 --koi predmeti na koi izlozbi
o=

£ statistics 1 %
Name Value
Updated Rows 1
Execute time  0.206s

= O starttime Tue May 12 22:00:45 CEST 2026
Finish time Tue May 12 22:00:45 CEST 2026
Query INSERT INTO Object_Classification (object_id, category_id, culture_id)

VALUES (1649219, 1, 1)



EXPLAIN ANALYZE SELECT * FROM Object with_Culture WHERE object_id = 15@;
SELECT * FROM Object_with_Culture;

= -- INSERT
INSERT INTO Object_Classification (cbject_id, category_id, culture_id)
VALUES (1649219, 1, 1);

lassification

©H Statistics 1 ¢
Name Value
Updated Rows 2
Execute ime  0.098s

O Starttime Tue May 12 22:01:31 CEST 2026
Finish time Tue May 12 22:01:31 CEST 2026
Query UPDATE Object_Classification

SET category id = 2
WHERE object_id = 1649219

View 5 - Exhibition_Objects

G~

S ORDER BY random()
LIMIT 1
@y, ) rand_i;
ja) EXPLAIN ANALYZE SELECT * FROM Exhibition Objects LIMIT i@;
e razuvas pobaral da istrazuva predmet dali mu e odobreno momentalno
Al i
@ Results 1 X
" EXPLAIN ANALYZE SELECT * FROM Exhibition (|7 AR A
= AZ QUERY PLAN ¥ Mvalue X
g
M B Limit (cost=166.00..1826.81 rows=10 width=293) (actual time=1373.943.1392.322 rows=10 loops=1) 0] Text =
o 2 -> Nested Loop (cost=166.00.331896328.30 rows=1998405 width=293) (actual time=1373.941.1392.316 rows=10 loops=1) Limit (cost=166.00..1826.81 row
e 3 -> Nested Loop (cost=152.50..304867900.67 rows=1998405 width=83) (actual time=1165.391..1183.509 rows=10 loops=1)
o4 -> Seq Scan on objects o (cost=0.00.61178.05 rows=1998405 width=32) (actual time=561.113.561.119 rows=10 loops=1)
5 -> Limit (cost=152.50..152.50 rows=1 width=59) (actual time=62.235.62.235 rows=1 loops=10)
6 -= Sort {cost=152.50..165.00 rows=5000 width=59) (actual time=62.233..62.233 rows=1 loops=10)
7 Sort Key: (random()
8 Sort Method: top-N heapsort Memory: 25kB
9 -> Result (cost=0.00..127.50 rows=>5000 width=59) (actual time=10.071.61.315 rows=5000 loops=10)
10 One-Time Filter: (0.object_id = 0.0bject_id)
11 -> Seq Scan on exhibitions e (cost=0.00..115.00 rows=5000 width=51) (actual time=10.062..60.573 rows=5000 I¢
12 -> Limit (cost=13.50.13.50 rows="1 width=226) (actual time=20.878.20.878 rows=1 loops=10)
13 -> Sort {(cost=13.50..14.00 rows=200 width=226) (actual time=20.876..20.876 rows=1 loops=10)
14 Sort Key: (random())
a 15 Sort Method: top-N heapsort Memory: 25kB
16 -= Result {cost=0.00..12.50 rows=200 width=226) (actual time=20.856..20.860 rows=21 loops=10)
17 One-Time Filter: (0.object_id = 0.object_id)
18 -> Seq Scan on institutions i (cost=0.00..12.00 rows=200 width=218) (actual time=20.854..20.856 rows=21 loops=1(
19 Planning Time: 675.957 ms
- 20 Execution Time: 1485615 ms.
]
2
o
T]
@ Refresh = © ~ = : > 2l : & Exportdata v €@ 200 .20 -+ 20 row(s) fetched 522615 0n2026-05-06 ‘4t 10:29:19
CEST | en | Writable Smart Insert 1389:1158] Sel: 58| 1

Mpumapen duntep 3a nornegot Exhibition_Objects ke 6uae cnopep exhibition_id Ha
nsnoxb6aTta, co uen aa ce npukaxart cuTe npeameTv U UHCTUTYLUK KOW yYecTByBaat
Ha ogpeneHa nsnoxoba.

3a 0B0Oj nornea HU ce BaxHW nepdopmaHcute, buaejkm 6e3 Hero ce rybu Bpeme npu
npernea Ha NnpegMeTuTe no n3noxon.

MHuumjanHoTo BpemMe 3a usspllyBane Ha nornenot e 1485.615 ms. OBa He e

I'Ipl/ld)aTJ'IVIBO BpemMe 3a annMKaquaTa na 3atoa npuctanyBame KOH MHOEKCUPaAH-E.



HajckanuTe onepauun ce Seq Scan on objects koj ckeHupa cute 2 MUMUOHU
npegmeTtn, Seq Scan on exhibitions co 5000 pegosu n Seq Scan on institutions co
200 peposu. JononHutenHo nornegot kopuctn ORDER BY random() n naxeH
ycros o.object_id = o.object_id koj Hema BuctuHcka JOIN Bpcka, na pesyntatuTe ce

NPOnN3BOJSTHN N NTOTNYKN HETOYHN.

MocTaBeH e crnegHUOT UHAEKC:

CREATE INDEX idx_oe_exhibition_id ON Object_Exhibition(exhibition_id);

= 5 EXPLAIN ANALYZE SELECT = FROM Exhibition_Objects WHERE exhibition_id = 284858
b, EXPLAIN ANALYZE SELECT = FROM Exhibition_Objects WHERE exhibition_id = 4|
L a
5 CREATE OR REPLACE VIEW Research_Access_Details AS
SELECT
Al u.full_nase,
e o.title j
tion,
5. AS access_status,
(c + (random{) * 208 - 208)::int) AS access_date
FROM g Hes(1, 25) g(id)
LEFT JOIN LATERAL (
SELECT full_name
F FROM Users
2
[ Results 1 £ Results 2 X
EXPLAIN ANALYZE SELECT * FROM Exhibition (| ; b v | 2~ T ~
g A7 QUERY PLAN ¥ B value X
il Nested Loop (cost=6.04.1200.44 rows=99 width=309) (actual time=500.889.27304.622 rows=100 loops=1) D Text ~
g 2 -> Nested Loop (cost=5.62.364.39 rows=99 width=285) (actual time=0.210.242.477 rows=100 loops=1) Nested Loop (cost=6.04..1200.44 rc
= -> Nested Loop (cost=043.16.54 rows=1 width=277) (actual time=0.119.0.125 rows=1 loops=1)
4 -> Index Scan using exhibitions_pkey on exhibitions e (cost=0.28.8.30 rows=1 width=67) (actual time=0067.0.071 r
5 Index Cond: (exhibition_id = 4)
6 -> Index Scan using institutions_pkey on institutions i (cost=0.14.8.16 rows=1 width=226) (actual time=0.045.0.045 1
7 Index Cond: (institution_id = e.location_institution_id)
8 -> Bitmap Heap Scan on object_exhibition oe (cost=519.346.86 rows=99 width=16) (actual time=0.088..242.156 rows=
& =0 9 Recheck Cond: (exhibition_id = 4)
10 Heap Blocks: exact=98
11 -> Bitmap Index Scan on idx_oe_exhibition_id (cost=0.00.5.17 rows=99 width=0) (actual time=0.053..0.054 rows=10
12 Index Cond: (exhibition_id = 4)
13 -> Index Scan using objects_pkey on objects o (cost=0.43.845 rows=1 width=32) (actual time=270.611.270.611 rows=1 loc
T 14 Index Cond: (object_id = ce.object_id)
$ 15 | Planning Time: 0.724 ms
e 16 | Bxecution Time: 27304.836 ms

Execution Time: 27304.836 ms = 27 cekyHau
OBa He e Bo peg. Index Scan using objects _pkey 3a 100 loops — 3a cekoj og 100-Te

penoBu 6apa nocebeH lookup Bo Objects TabenaTa co 2 MUNMOHKN 3aNNCK

Tpeba gopateH nHgekc Ha Object Exhibition 3a object_id:
CREATE INDEX idx_oe_object_id ON Object_Exhibition(object_id);

Mo onTMm3zaumjaTa nnaHepoT KOPUCTU:

& Bitmap Index Scan using idx_oe_exhibition_id </
€ Index Scan using exhibitions_pkey </

€ Index Scan using institutions_pkey </

& Index Scan using objects_pkey </

BpemeTo Ha usBpuyBane nagHa o 27304.836 ms Ha 36.343 ms — nogobpysare
oa ~751 natw.



» EXPLAIN ANALYZE SELECT * FROM Exhibition Objects WHERE exhibition id =
EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id =

: © --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobreno momentalno
J CREATE OR REPLACE VIEW Research_Access_Details AS
ﬂ SELECT

u.full_name,

Al o.title AS object,
i.name AS institution,
:I s.status_name AS access_status,
(CURRENT_DATE + (random() * 4@8@ - 288)::int) AS access_date
§I COMM manarsta camiaci® 35 afid)
4

ﬁ Results 1 @ Results 2 X

I EXPLAIN ANALYZE SELECT * FROM Exhibition_( \: i Enter a SQL expression to filter results (use Ctr
g | AZ QUERY PLAN v ‘
@ Mested Loop (cost=6.04..1200.44 rows=99 width=309) (actual time=0.016..0.018 rows=0 loops=1) |
» 2 -+ Nested Loop (cost=5.62..364.39 rows=99 width=285) (actual time=0.016.0.017 rows=0 loops=1)
2 3 -= Nested Loop (cost=0.43.16.54 rows=1 width=277) (actual time=0.016.0.017 rows=0 loops=1)
4 -= Index Scan using exhibitions_pkey on exhibitions e (cost=0.28..8.30 rows=1 width=67) (actual time=0.015..0015n
5 Index Cond: (exhibition_id = 204050)
6 -=» Index Scan using institutions_pkey on institutions 1 (cost=0.14..8.16 rows=1 width=226) (never executed)
7 Index Cond: (institution_id = e.location_institution_id)
8 -» Bitmap Heap Scan on object_exhibition oe (cost=5.19..346.86 rows=99 width=16) (never executed)
g Recheck Cond: (exhibition_id = 204050)
10 -» Bitmap Index Scan on idx_oe_exhibition_id (cost=0.00..5.17 rows=99 width=0) (never executed)
11 Index Cond: (exhibition_id = 204050)
12 -> Index Scan using objects_pkey on objects o (cost=0.43..8.45 rows=1 width=32) (never executed)
13 Index Cond: (object_id = oe.object_id)
14 Planning Time: 0.891 ms
15 Execution Time: 0.079 ms
v —
e
¥
% Refresh v ° Save v [X]Cancel i 37 < 3 > 5 i Exportdata ~ % 200 ¥ 15 S I

BpemeTo nammHaTo BO M3BpLlyBake Ha onepauunTte insert u update no

MHOEeKCnpawe n3Hecyesa

EXPLAIN ANALYZE SELECT ™ FROM Exhibition_Objects LIMIT 1@;
EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id = 2@4e58;
EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id = 4;

© -- INSERT
NSERT INTO Object Exhibition (object id, exhibition id)
ALUES (

(SELECT MAX{object_id) FROM Cbjects),
o) (SELECT MAX(exhibition id) FROM Exhibitions)

© -- UPDATE

UPDATE Object_Exhibition
SET exhibition_id = 2
I WHERE object_id = 1439793;
L‘; --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobreno momentalno
4
R statistics 1 X
=5 Name Value

Updated Rows 1
Execute time  0.343s

Start time Tue May 12 22:07:34 CEST 2026

Finish time Tue May 12 22:07:35 CEST 2026

Query INSERT INTO Object_Exhibition (object_id, exhibition_id)
VALUES (

(SELECT MAX(object_id) FROM Objects),
(SELECT MAX(exhibition_id) FROM Exhibitions)



o i i)
VALUES (
(SELECT MAX(object_id) FROM Cbjects),
(SELECT MAX(exhibition_id) FROM Exhibitions)

IE

& -- UPDATE
PDATE Object_Exhibition
SET exhibition id = 3
HERE object_id = (
SELECT MAX(object_id) FROM Object Exhibition

)
AND exhibition id = (
SELECT MAX(exhibition id) FROM Object Exhibition

brels --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobreno momentalno

= CREATE OR REPLACE VIEW Research_Access_Details AS

B SELECT
ra.user_id,
Q u.full_name,
ra.object_id,
o.title AS object,

o— i.name AS institution,
o e -

B Statistics 1
=] Name Value

Updated Rows 1
Execute time  0.015s

Start time Tue May 12 22:08:36 CEST 2026
Finish time Tue May 12 22:08:36 CEST 2026
Query UPDATE Object_Exhibition

SET exhibition_id = 3
WHERE object_id = (
SELECT MAX(object_id) FROM Object_Exhibition
)
AND exhibition_id = (

CEST | en | Writable Smart Insert 1445 : 1 [202] Sel: 202 |8

View 6 - Research_Access_Details

MpumapeH cuntep 3a nornegot Research_Access Details ke 6uge cnopeg user _id
Ha UCTpaxyBa4yoT, CO Len Aa ce npukaxart cute bapara 3a npucran 4o npeameTn n
HUBHMOT CTaTyC 3a oApeaeH KOPUCHUK.

3a 0BOj norneg Hu ce BaxkHu nepdopmMaHcute, buaejkm 6e3 Hero ce rybu Bpeme npu
npernea Ha npuUcTanuTe Ha UCTpaXyBadunTe.

MHuumnjanHoTo BpeMe 3a u3BpLUyBahe Ha NornegoT He MOXeLle a ce uamepm
ouaejkn ctapuot VIEW kopuctewe OFFSET co COUNT(*) Bp3 Tabena co 2
MUITMOHWN PeaoBMU, LWTO NPeAn3BUKyBalle N3BPLLYBaHe NOAONT0 04 2 MUHYTH.
Mopagu Toa nornenoT 6eLue LenocHO HepyHKLMOHANEeH 1 NpucTanmBMe KOH 3aMeHa
Ha uenata nmnnemeHTtaumja co suctmHckn JOIN Bp3 Tabenata Researcher_Access.
Mo 3ameHaTta Ha VIEW-0T, nHnynjanHoTo BpemMe nsHecysawle 51867 ms = 51
CeKyHOM — WUCTO Taka HenpudaTtnmeo.

lMocTaBeHu ce cnegHUTe MHAEKCK:

CREATE INDEX idx_ra_user_id ON Researcher_Access(user_id);

CREATE INDEX idx_ra_object_id ON Researcher_Access(object_id);

CREATE INDEX idx_ra_institution_id ON
Researcher_Access(institution_id);ANALYZE Researcher_Access;

Mo onTMMm3zaumjata HajgobpoTO NOCTUrHaATO BpeMe n3HecyBa 146.949 ms.
MoHaTamowwHo nogobpyBare CaMo CO MHOEKCU HE € MOXHO Nopaan cnegHute
NPUYNHN:

€ nornegoT Bpaka ronem 6poj Ha pesyntatu (221+ penosu)



€ 3a cekoj peq npasu nocebeH Nested Loop JOIN co Tabenarta Objects koja
COAPXM 2 MUMMOHK 3anucu

Kaj BakBM aHanMTU4kn npallanHnum Kom Bpakaat MHOTy peaoBu n paboTtaT co MHory

ronema Tabena, MHAEKCUTE PETKO KOra MOXaT 3Ha4MTenHo aa ru nogobpar

nepgopmaHcuTe.

E Results 1

EXPLAIN ANALYZE SELECT * FROM Research_Ai| - 2

2 A7 QUERY PLAN - B val
HH B Nested Loop (cost=7.36..858.19 rows=2 width=394) (actual time=0.282..146.823 rows=221 loops=1) 10 Tex
= ) -> Nested Loop (cost=7.21..855.99 rows=2 width=184) (actual time=0.253..145.905 rows=221 loops Neste
& g -> Nested Loop (cost=6.79.839.20 rows=2 width=160) (actual time=0.209..4.491 rows=221 loof
K 4 -> Index Scan using users_pkey on users u (cost=0.28.8.29 rows=1 width=22) (actual time=0
5 Index Cond: (user_id = 1000}
6 -= Nested Loop (cost=6.51..830.88 rows=2 width=148) (actual time=0.153..4.369 rows=2211
7 -> Bitmap Heap Scan on researcher_access ra (cost=6.35.820.29 rows=248 width=36) (a
8 Recheck Cond: (user_id = 1000)
9 Heap Blocks: exact=218
10 -> Bitmap Index Scan on idx_ra_user_id (cost=0.00..6.29 rows=249 width=0) (actual ti
11 Index Cond: (user_id = 1000)
12 -> Memoize (cost=0.16.1.11 rows=1 width=126) (actual time=0.001..0.001 rows=1 loops
13 Cache Key: ra.access_status_id
14 Cache Mode: logical
T Hits: 218 Misses: 3 Evictions: 0 Overflows: 0 Memory Usage: 1kB
16 -> Index Scan using status_types_pkey on status_types s (cost=0.15.1.10 rows=1 widtl
17 Index Cond: (status_id = ra.access_status_id)
T Filter: ((type):text = 'access"itext)
3 19 -> Index Scan using objects_pkey on objects o (cost=0.43..840 rows=1 width=32) (actual time=
20 Index Cond: {object_id = ra.object_id)
21— -> Index Scan using institutions_pkey on institutions | (cost=0.14..1.09 rows=1 width=226) (actual tir
22 Index Cond: (institution_id = ra.institution_id)
23 Planning Time: 1.091 ms
g T Execution Time: 146.949 ms
o
9 —
“ Refresh « © Save w E =7 > 2l  Exportdata ~ &t 200 ) e 24 row(s) fe

BpemeTo wn3aMmMHaTo BO WU3BpWYBake Ha onepauumte insert n update no

WHOEKCMpaHe U3HecyBa
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= CREATE INDEX IF NOT EXISTS idx_treatments_ocbject
ON Treatments(object_id);

= CREATE INDEX IF NOT EXISTS idx tsl treatment user_step

ON Treatment_Step_Log(treatment_id, performed_by user, step_number);

[ERINSERT INTO Researcher_Access (
access_date, access_status_id, user_id, object_id, institution_id

)
SELECT
CURRENT_DATE,

6,

user_id,
object id,
1

From users u

[JOIN Objects o ON o.object id = w.user id

LIMIT 1;

~-tretmani vrz odreden objekt

CREATE OR REPLACE VIEW Treatment History AS
SELECT

t.object_id,

o.title,

t.treatment_date,

tsl.step_nunber,

tsl.step_description,

Updated Rows 0

Execute time  0.448s

Start time Tue May 12 22:11:37 CEST 2026
Finish time Tue May 12 22:11:38 CEST 2026
Query INSERT INTO Researcher_Access (

access_date, access_status_id, user_id, object_id, institution_id
)
SELECT

CURRENT_DATE,

6,

lMocne oopgaBake Ha MHOEKCOT COOABETHO

CREATE INDEX idx_ra_user_object ON Researcher Access(user_id, object_id);

EI

& & =0

EXPLAIN ANALYZE SELECT * FROM Research_Access_Details WHERE user_id = 186@;

= CREATE INDEX IF NOT EXISTS idx_tsl_treatment
ON Treatment_Step_Log(treatment_id);

CREATE INDEX IF NOT EXISTS idx_treatments_cbject
ON Treatments(object_id);

= CREATE INDEX IF NOT EXISTS idx_tsl treatment_user step
ON Treatment_Step_Log(treatment_id, performed_by_user, step_number);

= CREATE INDEX idx_ra_user_object
ON Researcher_Access(user_id, object_id);

INSERT INTO Researcher_Access (
access_date, access_status_id, user_id, object_id, institution_id

)
SELECT
CURRENT_DATE,
6,
user_id,
object_id,
1
FROM Users u
INTN Nhierts n ON A shisrt 3d = o uzer id
4

Updated Rows 0

Execute time 04025

Start time Tue May 12 22:18:44 CEST 2026
Finish time Tue May 12 22:18:45 CEST 2026

Query

UPDATE Researcher_Access
SET access_status_id = 7
WHERE user_id = 1000
AND object_id = 1000



View 7 - Treatment_History

D R

JOIN Users u ON u.user_id = tsl.performed_by_user;

CXPLAIN ANALYZE SELECT * FROM Treatment History WHERE object id = 100;

CREATE MATERIALIZED VIEW Publications_with_Authors_Mv AS
SELECT
p.title,
a.full_name AS author
FROM Publication_Authors pa
JOIN Publications p
ON p.publication_id = pa.publication_id
JOIN Authors a
ON a.author_id = pa.author_id;

SELECT * FROM Publications_with_Authors_Mv;

BE Results 1 X

[ EXPLAIN ANALYZE SELECT * FROM Treatment_t |5 7

= Grid

[ Text

o Recard

“4 Refresh

¢

AZ QUERY PLAN

- En\r’a\ue =

Nested Loop (cost=1.56..72.95 rows=>5 width=75) (actual time=0.255..0.257 rows=0 loops=1)

| ] Text «

o

w

~

w

o

<]

-> Nested Loop (cost=1.29.4147 rows=5 width=69) (actual time=0.254.0.256 rows=0 loops=1)

Index Cond: (object_id = 100)

Index Cond: (object_id = 100)

Index Cond: (treatment_id = t.treatment_id)
-> Index Scan using users_pkey on users u (cost=0.28.6.30 rows=1 width=22) (never executed)
Index Cond: (user_id = tsl.performed_by_user)
Planning Time: 1.367 ms
Execution Time: 0.549 ms

= = > > > { Exportdata ~

reeT | oan | WLisakia Comimrt lnnrt

-> Nested Loop (cost=0.85..16.90 rows=1 width=44) (actual time=0.254..0.255 rows=0 loops=1)
-> Index Scan using idx_treatments_object on treatments t (cost=042.8.44 rows=1 width=20) (actual time=0.254..0.(

Nested Loc

-= Index Scan using objects_pkey on objects o (cost=0.43..8.45 rows=1 width=32) (never executed)

-> Index Scan using idx_tsl_treatment on treatment_step_log tsl (cost=0.43.24.52 rows=>5 width=41) (never executed)

7 200 13 == 13 row(s) fetchad ©

AAAD . 4 TTM Cal- TR0

MpumapeH puntep 3a nornenoT Treatment_History ke 6Guge cnopea object_id Ha

NpeaMeToT, CO Lien Aa ce NpuKaxaT CUTe YeKopy Ha KOH3epBauuja 1 TpeTMaH

MN3BpLUIEHN BP3 oApeneH npeameTt.

3a 0BOj nornep HU ce BaxkHu nepdopmaHcute, buaejkm 6e3 Hero ce rybu Bpeme npu

npernen Ha I/lCTOpI/ljaTa Ha TpeTMaHW.

|/|HI/ILI,VIjaJ'IHOTO BpeMe 3a U3BpLlyBal€ Ha nornegoTt He MoXxelwe a ce usmepu

6uaejkm 6ewe nmnnemeHTnpaH kako MATERIALIZED VIEW koj He ao3sonysa

duntpupare no object_id. Nopaan Toa npuctanmeme KOH 3ameHa co obudeH VIEW.

Mo 3ameHaTa BpemeTo Ha nsBpLlyBawe usHecyBsa 0.549 ms — oBa e npudaTnumso.

nHaHGPOT BeKe KOPUCTU NMOCTOEHKNTE NHOEKCHU!:

*

*
L 4
L 4

idx_treatments_object Ha Treatments(object_id)

idx_tsl_treatment Ha Treatment_Step_Log(treatment_id)

Index Scan using objects_pkey

Index Scan using users_pkey



lMocToeuvknTe NHAEKCHM NOCTAaBEHM NPETXOAHO BO KOAOT 6Gea [OBOMHM 3a ONTUMAarnHo
N3BpLLYBaH-€ Ha NornenorT:
CREATE INDEX idx_tsl_treatment ON Treatment_Step_Log(treatment_id);
CREATE INDEX idx_treatments_object ON Treatments(object_id);
CREATE INDEX idx_tsl_treatment_user_step ON
Treatment_Step_Log(treatment_id, performed_by user, step_number);

He ce noTpeGHN AONONHUTENHN MHOEKCH

BpemeTo wnamMmHaTo BO WU3BpWYyBake Ha onepauumite insert n update no

NHAEKCMpaHe U3HecyBa

— SELECT

Al t.object_id,
o.title,

t.treatment_date,

tsl.step_number,
tsl.step_description,
u.full_name

FROM Treatments t

JOIN Objects o ON o.object_id = t.object_id

JOIN Treatment_Step_Log tsl ON tsl.treatment_id = t.treatment_id

JOIN Users u ON u.user_id = tsl.performed_ by user;

EXPLAIN ANALYZE SELECT * FROM Treatment History WHERE object id = 1@@;

S -~ INSERT
INSERT INTO Treatments (object id, treatment date, description)
SELECT object_id, CURRENT_DATE, ‘Test treatment’

FROM Objects
HERE object id BETWEEN 1 AND 10

e
o = -- UPDATE
UPDATE Treatments
SET description = ‘Updated treatment’
- WHERE object_id = 1@88;
95 --koj avtor koi publikacii gi napravil
B statistics 1 X
> = g MName Value
Updated Rows 0
Execute time 0.016s
Start time Tue May 12 22:23:18 CEST 2026
Finish time Tue May 12 22:23:18 CEST 2026
Quuery INSERT INTO Treatments (object_id, treatment_date, description)

SELECT object_id, CURRENT_DATE, Test treatment’
FROM QObjects

WHERE object_id BETWEEN 1 AND 10

LIMIT 1



&

55D

INSERT INTO Treatments (object id, treatment date, description)
SELECT object_id, CURRENT DATE, 'Test treatment’

FROM Objects

WHERE object_id BETWEEN 1 AND 10

LIMIT 1;

© -- UPDATE
UPDATE Treatments
SET description = 'Update treatment’,

treatment_date = CURRENT DATE
HERE object_id
SELECT object
FROM Objec
e WHERE object_id BETWEEN 1 AND 18
LIMIT 1

B>

description = 'Test treatment’;|

oked.aubor kot publikacii gi napravil

CREATE OR REPLACE VIEW Publications_with_authors AS
SELECT

Updated Rows 0
Execute ime  0.071s

Start time Tue May 12 22:30:03 CEST 2026
Finish time Tue May 12 22:30:03 CEST 2026
Query UPDATE Treatments

SET description = ‘Update treatment’,
treatment_date = CURRENT_DATE
WHERE object_id = {
SELECT object_id
FROM Objects

View 8 - Publications_with_Authors

Mpumapen duntep 3a nornenotT Publications_with_Authors ke 6uge cnopep

publication_id, co uen ga ce npukaxat cuTe aBTOpu Ha ogpedeHa nybnvkauuja.

3a 0BOj nornepn HU ce BaxkHu nepdopmMaHcute, buaejkm 6e3 Hero ce ryou Bpeme npu

oubnuorpadckn nperneg Ha nydnukaummTe.

MHnumjanHoTo Bpeme 3a n3BpLUyBamwe Ha nornenot bewe 1158.266 ms —

Henpudatnueo. MNMornenot 6ewe nmnnemeHtTnpaH kako MATERIALIZED VIEW 6e3s

MOXHOCT 3a punTpupare, Na npucTanmeMe KOH 3aMmeHa co obumyeH VIEW.

llback v T
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Auto ) v @ : W advdb_202526|_prj_heritageguard ~ [:f] public®advdb_2025261_prj_heritageguard v i i3 v i v QA v
= public Q *<advdb_202526|_prj_heritageguard> Script X
3 EXPLAIN ANALYZE SELECT * FROM Treatment History WHERE object_id = 1ee;
>, © --koj avtor koi publikacii gi napravil
g DROP MATERIALIZED VIEW IF EXISTS Publications with Authors MV CASCADE;
© CREATE OR REPLACE VIEW Publications_with_Authors AS
SELECT
Al pa.publication_id,
p.title,
s.full_name AS author
FROM Publication Authors pa
e JOIN Publications p ON p.publication id = pa.publication id
JOIN Authors a ON a.author_id = pa.author_id;
|| EXPLAIN ANALYZE SELECT * FROM Publications with Authors WHERE publication id
™
5 Results 1 X
| T EXPLAIN ANALYZE SELECT * FROM Publi(atiombi Enter a SQL expression to filter results (use Ctrl+S 4
g AZ QUERY PLAN v ‘ |E,'! Value X
H B Nested Loop (cost=1.14.21.20 rows=1 width=112) (actual time=1158.195..1158.204 rows=1 loops=1) ‘ I Text ~
< 2 -> Nested Loop (cost=0.84..12.89 rows=1 width=94) (actual time=1009.399..1009.407 rows=1 loops=1) Nested Loop (cost
= B8 -> Index Only Scan using publication_authors_pkey on publication_authors pa (cost=0.42.4.44 rows=1 width=16) (actua
B 4 Index Cond: (publication_id = 100)
5 Heap Fetches: 0
6 -> Index Scan using publications_pkey on publications p (cost=0.42.8.44 rows=1 width=86) (actual time=498.701.498.7
7 Index Cond: (publication_id = 100)
8 -> Index Scan using authors_pkey on authors a (cost=0.29.8.31 rows=1 width=34) (actual time=148.785..148.785 rows=1 lot
9 Index Cond: (author_id = pa.author_id}

10 Planning Time: 1216.740 ms
11 Execution Time: 1158.266 ms

@ Record




NocTtaBeHu ce cnegHnTe MHOEKCK:
CREATE INDEX idx_pa_publication_id ON

Publication_Authors(publication_id);

CREATE INDEX idx_pa_author_id ON Publication_Authors(author_id);

ANALYZE Publication_Authors;

ANALYZE Publications;
5. MNo onTnmusaumjata nnaHepoT KOPUCTU:
€ Index Only Scan using publication_authors_pkey
€ Index Scan using publications_pkey

€ Index Scan using authors_pkey

BpemeTo Ha usBplyBanwe nagHa oa 1158.266 ms Ha 24.479 ms — nopobpyBamwe o

~
47 natu
W oo S e e e e e e s g
", EXPLAIN ANALYZE SELECT * FROM Treatment_Histery WHERE object_id = 100;
L-[ = CREATE OR REPLACE uhli:aticr\si‘\‘ithiﬂ—uthc's AS
SELECT
Al fention
pa.publication_id,
B3 p.title,
a.full_name AS author
FROM Publication_Authors pa
JOIN Publications p ON p.publication_id = pa.publication_id
L JOIN Authors a ON a.author_id = pa.author_id
A CREATE INDEX, idx pa.publication. id 0N Publication Authe
NN R i ri Publicati
. ANALYZE Publication_Authors;
o ANALYZE Publications;

EXPLAIN ANALYZE SELECT * FROM Publications with_Authors WHERE publication id = 168;

HE Results 1 X

I' EXPLAIN ANALYZE SELECT * FROM Publication: |} v &~
= A7 QUERY PLAN v M Value %
o
H B Nested Loop (cost=1.14.21.20 rows=1 width=112) (actual time=24.419.24.430 rows=1 loops=1) ‘ I Text «
< 2 -> Nested Loop (cost=084.12.89 rows=1 width=94) (actual time=0.212.0.221 rows=1 loops=1) Nested Loop (cost=1.14..2
L 3 -> Index Only Scan using publication_authors_pkey on publication_authors pa (cost=0.42.4.44 rows=1width=16) (actual tir
£ 4 Index Cond: (publication_id = 100)
5 Heap Fetches: 0
s =
5 6 -= Index Scan using publications_pkey on publications p (cost=042.8.44 rows=1 width=86) (actual time=0.061.0.065 rows
7 Index Cond: (publication_id = 100)
8 -> Index Scan using authors_pkey on authors a (cost=0.29.8.31 rows=1 width=34) (actual time=24.201..24.202 rows=1 loops=1
9 Index Cond: (author_id = pa.author_id)
10 Planning Time: 2412 ms.
T 11 |Execution Time: 24479 ms
2
o
Q
7 Refresh ~ - 7 > >l ¢ Exportdata ~ | 200 o 11 row(s) fetched S 145, on:2026-05-06'at 12
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BpemeTo u3aMmMHaATO BO W3BpLUYBake Ha onepauunte insert

MHOEeKCnpawe n3Hecyesa

n update no



CREATE INDEX idx_pa_suthor_id ON Publication_Authors(auther_id);
ANALYZE Publication_Authors;
ANALYZE Publications;

&

o EXPLATN ANALYZE SELECT * FROM Publications_with_Authors WHERE publication_id = 100;
B © -- INSERT

LI (NSERT INTO Publication Authors (p

o0& ALUES (2, 50088);]

o

ie=dh & = O B statistics 1 %
e Name Value
Updated Rows 1
Execute ime  1.651s
Start time Tue May 12 23:07:55 CEST 2026
Finish time Tue May 12 23:07:56 CEST 2026
Query INSERT INTO Publication_Authors (publication_id, author_id)
VALUES (2, 50000)

ANALYZE Publication_Authors;
ANALYZE Publications;

EXPLAIN ANALYZE SELECT * FROM Publications_with_Authors WHERE publication_id = 1@e;

z6)
e S -~ INSERT
INSERT INTO Publication_suthars (publication_id, author_id)
VALUES (2, 50000);
I} SBUPDATE Publication_Authors
SET author_id = 49999
HERE publication_id = 2
— AND author id = 5@800;

o=

O statistics 1
Name Value
Updated Rows 0
Execute ime  0.02s

Start time Tue May 12 23:09:23 CEST 2026
Finish time Tue May 12 23:09:23 CEST 2026
Query UPDATE Publication_Authors

SET author_id = 49999
WHERE publication_id = 2
AND author_id = 50000

CEST | en | Writable Smart Insert 1575:1[101] Sel: 101 | 4
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View 9 - Heritage_Full_Overview

MpumapeH punTtep 3a nornegot Heritage_Full_Overview ke 6uge cnopef site_id Ha
fioKkanuTeToT, CO Len Aa ce npukaxar cute parMeHTun, NpeameTn, permoHn u
cTaTyC Ha 3alTuTa NoBp3aHu CO OAPEAEH apXeOosOLKN NTIOKanuTeT.

3a 0BOj nornep HU ce BaxkHu nepdopmMaHcute, bugejkm pabotn Bp3 Tabenarta
Fragments koja cogpxxu 10 munuonun pegoeu u npaen JOIN co tabenata Objects
Koja coap>Xu 2 MUAMOHN pesoBu.

Mornepot Gewe nNpeTxogHo umnnemeHTupaH kako MATERIALIZED VIEW 6Ge3
MOXHOCT 3a cunTpuparse no site_id. MNopaan Toa npucranMeme KOH 3ameHa co
0bunyeH VIEW koj oBO3MOXYyBa countpmpamse.

Mpn Mepere Ha MHNLMjaNHOTO BPEME Ha U3BPLUYBaH€, Nopaan EKCTPEMHO
ronemarta Tabena Fragments (10 mununoHn pegosn), 6ewe gogageH LIMIT 10 3a ga

ce nobvie mepnveo BpemMe 6e3 aa ce Yeka HEKOSKY MUHYTU:



EXPLAIN ANALYZE SELECT * FROM Heritage_Full_Overview WHERE
site_id = 100 LIMIT 10;

MHunumjanHoToO BpemMe Ha n3BpluyBake npeg ontuMmmnsaumja naHecysawle 4055.439
ms = ~4 cekyHOn — Henpudatnmeo. MMaesHNOT npobnem bele Seq Scan on
fragments koj ckeHnpawwe cute 10 munmonm pegosu co Rows Removed by Filter:

47805, ogHOCHO ro oTdpnatle peumcu LenuoT pesynTtar.

g
IE)
Al
1 _
& CRFATF TNDFX TF NOT FXTSTS idv nhiects site id ON Ohiects(site id):
£ Results 1 X
EXPLAIN ANALYZE SELECT * FROM Heritage_Fu|_ 2 v| &
g A7 QUERY PLAN v [ Value x
| & Limit (cost=1.01..1653.29 rows=10 width=347) (actual time=340.394.4055.268 rows=10 loops=1) | |0 Text =
- 2 -> Nested Loop (cost=1.01..288158.78 rows=1744 width=347) (actual time=340.292.4055.255 rows=10 loops=1) P _ -
E 3 -> Nested Loop (cost=0.58.274274.70 rows=1744 width=331) (actual time=340.335..3096.154 rows=10 loops=1) PIREE (eostol.On..1ess2
S 4 -» Seq Scan on fragments f (cost=0.00.274228.20 rows=1744 width=56) (actual time=340.164..3095.916 rows=10 lo
5 Filter: (site_id = 100)
6 Rows Removed by Filter: 47805
7 -> Materialize (cost=0.58.24.70 rows=1 width=283) (actual time=0.018..0.019 rows=1 loops=10)
8 -> Nested Loop (cost=0.58.24.70 rows=1 width=283) (actual time=0.159.0.165 rows=1 loops=1)
9 -> Nested Loop (cost=0.43.16.50 rows=1 width=173) (actual time=0.120..0.124 rows=1 loops=1)
10 -> Index Scan using sites_pkey on sites s (cost=0.28.8.30 rows=1 width=63) (actual time=0.073.0.075 row
11 Index Cond: (site_id = 100}
s =0 12 -> Index Scan using regions_pkey on regions r (cost=0.15.8.17 rows=1 width=126) (actual time=0.038.0.
13 Index Cond: (region_id = sregion_id)
14 -> Index Scan using protection_status_pkey on protection_status ps (cost=0.15.8.17 rows=1 width=126) (act.
15 Index Cond: (protection_status_id = s.protection_status_id)
16 -» Index Sean using objects_pkey on objects o (cost=0.43.7.96 rows=1 width=32) (actual time=95.901.95.901 rows=1 Ic
17 Index Cond: (object_id = fobject_id)
g 18 Planning Time: 1.215 ms
& 19 Execution Time: 4055439 ms
" At
“ Refresh ~ ¢ 7 > 2l © Exportdata ¥ 12 200 Y19 - 19 rowls) fetched - 41125 00 2026-0506 ¢

MocTaBeHW ce CNegHUTE MHOEKCK:
CREATE INDEX IF NOT EXISTS idx_fragments_site_id ON
Fragments(site_id);
CREATE INDEX IF NOT EXISTS idx_objects_site_id ON Objects(site_id);
Mo nocTaByBawETO HA MHAEKCUTE, NNIAHEPOT NoBeke He npaeu Seq Scan on
fragments, Tyky kopucTu:
€ Index Scan using idx_fragments_site_id on fragments — HamecTo ckeHupare
Ha 10 MUMOHKN peaoBu
Index Scan using objects_pkey on objects
Index Scan using sites_pkey on sites

Index Scan using regions_pkey on regions

* & o o

Index Scan using protection_status_pkey on protection_status
BpemeTo Ha n3BplyBane nagHa og 4055.439 ms Ha 1.264 ms — nogobpyBare o4
~3208 natu



e =0

[EXPLAIN ANALYZE SELECT * FROM Heritage Full Overview WHERE site id = 100 LIMIT 18;

--podeleni spored lokalitet

CREATE INDEX TF NOT EXISTS idx_objects_site_id ON Objects(site_id);
CREATE INDEX IF NOT EXISTS idx_fragments_site_id ON Fragments(site_id);

@ Results T X

‘ I EXPLAIN ANALYZE SELECT * FROM Heritage,FLDi Enter a SQL expression to filter results (use Ctrl+Space

§ AZ QUERY PLAN A

@ 1 Limit (cost=1.45.121.31 rows=10 width=347) (actual time=0.415..1.144 rows=10 loops=1)

= 2 -> MNested Loop (cost=1.45..20917.86 rows=1745 width=347) (actual time=0.413.1.139 rows=10 loops=1)

& 3 -> Nested Loop (cost=1.02.7025.34 rows=1745 width=331) (actual time=0.332..0.553 rows=10 loops=1)

& 4 -» Index Scan using idx_fragments_site_id on fragments f (cost=0.43..6978.83 rows=1745 width=56) (actual time=0.0
5 Index Cond: (site_id = 100)
6 -= Materialize (cost=0.58.24.70 rows=1 width=283) (actual time=0.024..0.025 rows=1 loops=10}
7 -> Nested Loop (cost=0.58..24.70 rows=1 width=283) (actual time=0.235..0.239 rows=1 loops=1)
8 -> Nested Loop (cost=0.43.16.50 rows=1 width=173) (actual time=0.122..0.125 rows=1 loops=1)
q -> Index Scan using sites_pkey on sites s (cost=0.28.8.30 rows=1 width=63) (actual time=0.053..0.055 row
10 Index Cond: (site_id = 100)
11 -> Index Scan using regions_pkey on regions r {cost=0.15..8.17 rows=1 width=126) (actual time=0.061..0.(
12 Index Cond: (region_id = s.region_id)
13 -> Index Scan using protection_status_pkey on protection_status ps (cost=0.15.8.17 rows=1 width=126) (actu
14 Index Cond: (protection_status_id = s.protection_status_id)
15 -> Index Scan using objects_pkey on objects o (cost=0.43.7.96 rows=1 width=32) (actual time=0.056..0.056 rows=1 looj
16 Index Cond: (object_id = f.object_id)
17 Planning Time: 223.988 ms
18 Execution Time: 1.264 ms
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BpemeTo M3IMMHaATO BO MU3BpWYyBawke Ha onepauunnTe

NHOEKCMpaHe U3HecyBa

o CREATE INDEX idx_pa_author_id ON Publication_Authors(author_id);

2 ] e o p e A Ry
Al

>

-- InserT]

INSERT INTO Fragments (
description,
site_id,
object_id,
status_id,
found_by_user_id,
discovery_date

)

SELECT
'Hoe dparmedt’,
1,
cbhject_id,

1,

1,

CURRENT_DATE
FROM Objects
LIMIT 1;

n_
o] --podeleni spored lokalitet

CREATE INDEX IF NOT EXISTS idx _objects_site id ON Objects(site_id);
CREATE INDEX IF NOT EXISTS idx_fragments_site_id ON Fragments(site_id);

ANALYZE Objects;
ANALYZE Fragments;

create OR replace VIEW Site Statistics AS

= O & statistics 1 X

Name Value
Updated Rows 1
Execute time  2.152s
Start time Tue May 12 23:14:17 CEST 2026
Finish time Tue May 12 23:14:19 CEST 2026
Query INSERT INTO Fragments (
description,
site_id,
object_id,
ctatie id

CEST | en | Writable

insert 1 update no

JOIN Protection_Status ps ON s.protectinﬁ_status_id = ps.protection_status_id

EXPLAIN ANALYZE SELECT * FROM Heritage Full Overview WHERE site_id = 1lee LIMIT 1@;

Smart Insert 1238:10:434



1,

CURRENT DATE
FROM Objects
LIMIT 1;

= -- UPDATE
JPDATE Fragments
SET description = "Axypupan pparment’
HERE fragment_id =

SELECT fragment_id
FROM Fragments
LIMIT 1

--podeleni spored lokalitet

CREATE INDEX IF NOT EXISTS idx_objects_site_id ON Objects(site_id);
CREATE INDEX IF NOT EXISTS idx fragments_site id ON Fragments(site_id);

ANALYZE Objects;
[a ANALYZE Fragments;
= create OR replace VIEW Site_Statistics AS
SELECT
s cita 44
4
' 4%, 2 = 8 .-
= @ Statistics 1 X
Name Value

Updated Rows 1
Execute time  2.117s
Start time Tue May 12 23:14:48 CEST 2026
Finish time Tue May 12 23:14:51 CEST 2026
Query UPDATE Fragments
SET description = "Axyprpan dparmenT
WHERE fragment_id = (
SELECT fragment_id
ERNM Eranmants
‘ CEST| en | Writable Smart Insert 1258:1[139] Sel: 139



