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HanpeaHu 6a3n Ha nogatouu
®asa 3 - 'Hgekcn n onTuMusauuja Ha npatlanHium

MpoekT: HeritageGuard

Mayna Kouesa 231130
EneoHopa Mapkocka 231256
MBana MaBnoBa 231511

View 1 - Site_Statistics

relname AS table_name,

I B T
32 gl | », pg_size_pretty(pg_total relation size(relid)) AS total size,
£ pg_size_pretty(pg_relation_size(r=1id)) AS datg_size,
& pg_size pretty(pg_total relation size(relid) - pg_relation size(relid)) AS index size
g FROM pg_catalog.pg_statio_user_tables
WHERE relname IN (' fragments', 'objects’, 'sites');
Al
g explain analyze select * from site statistics where site id=39568;
L2
. = EXPLAIN ANALYZE

£ Results 1 X

[ explain analyze select * from site_statistics whe | ;

o A7 QUERY PLAN = | value X
]
B i Nested Loop Left Join (cost=1.29.70.94 rows=1 width=189) (actual time=0.136..0.138 rows=0 loops=1) | O 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
S -> Nested Loop (cost=0.43..16.50 rows=1 width=165) (actual time=0.135.0.136 rows=0 loops=1)
S -> 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 = sregion_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=043..10.22 rows=331 width=8) (never executed)
10 Index Cond: (site_id = 39568)
1 Heap Fetches: 0
L s = o 12 -> GroupAggregate (cost=0.43.43.32 rows=1 width=16) (never executed)
i 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
o) |
@
o |

OBoj norneg e HameHeT 3a agMUHWUCTPATMBEH W aHanuTUYKU nperneq Ha
CTaTUCTMYKN MHAOPMALMN 3a CEKOj apxeomnoLlku nokanutet Bo 6asaTta. Herosata
rmaBHa Len e Aa OBO3MOXMW 6p3 M egHOCTaBeH MpucTan 4O KMyYyHW nogatouum 3a
KOHKpeTeH nokanuTeT npeky npebapysawe cnopes site id, 6e3 notpeba opf
nuwysare komnnekcHn SQL 6apana Hag noseke Tabenu.

Mpeky OBOj view, KOPUCHUKOT MOXe fa Aobue UHTerpupaH npukas Koj v coapxwu
OCHOBHWUTE WH(OpMauMn 3a nokanutetoT (site_id, site_name, region), kako u

arpermpaHum CtTatucTtukm 3a:

1. BKyneH 6poj Ha apxeonowku 06jekTn (total_objects)

2. BKyneH 6poj Ha dparmeHTK (total_fragments)



Ha oBOj HauuH, nornegoT CryXu Kako LeHTpanuMavMpaHa Todyka 3a aHanmsa Ha
coctojbata Ha nokanuTeTUTe, WTO € O0COoBEeHO KOPUCHO 3a WUCTpaxyBauu,
a4MVHUCTPATOPU N MHCTUTYLMM KOW BPLUAT CNeAeHe Ha apXeomnoLLKN pecypcu.
Bo nosaguHa, view-ot kopuctn LEFT JOIN co arperupanu nogsanutn (COUNT ...
GROUP BY) Hag Tabenute Objects n Fragments, co WTo ce 0BO3MOXyBa Npukas u
Ha IOKanuMTETM KOW HemaaT perucTpupaHm objektn mnu dparmeHTn. PyHKumjaTa
COALESCE ce kopuctu 3a 3ameHa Ha NULL BpegHoctn co 0, co WwTo pesynratute
CTaHyBaaT MOKOH3VUCTEHTHM M NOMOroA4HM 3a aHanuaa.
3a nogobpyBake Ha nepdopmaHcuTe npu npebapyBarwe M arperauumja no site id,
UMNNEMEHTUPAHN Ce CNeaHNTE UHOEKCH:

CREATE INDEX idx_objects_site_id ON Objects(site_id);

CREATE INDEX idx_fragments_site_id ON Fragments(site_id);
OBue uHOEeKCcH 3HaunTenHO ro HamarnyBaaT BpeMeTo NoTpebHO 3a M3BpLUyBake Ha
npebapyBara M CTAaTUCTUYKM MNpPecMeTKn, ocobeHo nopagu ronemmotr obem Ha
nogartoum Bo Tabenute Objects n Fragments, 6uaejkmn PostgreSQL moxe ga kopuctu
Index Scan HamecTo Sequential Scan.
Kako pesynTtarT, Site_Statistics npetctaByBa onTumMM3nMpaH aHanUTUYKK norneg Koj ja
noegHocTtaByBa obpaboTkata Ha nogartoum, ja nogobpysa YMTNMBOCTA, OBO3MOXYBA
noeTopHa ynoTtpeba Ha norukata u obesbenyBa edumkaceH MOHUTOPUHN Ha

ApPXeorioWKNTE JNTOKaNnTeTn.

BpemeTo wuaMMHaTO BO WM3BpLWYBake Ha onepaummite insert n update no

MHOEKCUpaH€ n3Hecysa

, protection status id, latitude, longitude, discovery yea:

UPDATE Sites
SET discovery_year = 2002
WHERE site_id = 10@;

EXPLAIN ANALYZE
SELECT * FROM Site_Statistics
WHERE site_id = 10@;

B statistics 1 X

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 (NlokanwTet 11001, 1, 1, 1, 41.3, 21.7, 2001)

reet | an | Wineakia Ceverrtiiceat 1901 -1 a0 Cnl- 16017



BEGIN;
SET LOCAL synchrenous_commit = OFF;

& -- INSERT
INSERT INTO Sites (site_name, site_type_id, region_id, protection_status_id, latitude, longitude, discovery_year)
VALUES ('flokanuTeT 11@81', 1, 1, 1, 41.3, 21.7, 2081);

& © - UPDATE
UPDATE Sites
SET discovery year = 2882
WHERE site_id = 100;

© -- VIEW
EXPLAIN ANALYZE
SELECT * FROM Site_Statistics
WHERE site_id = 108;

[0 A= | i ]

©h statistics 1 X
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

)

View 2 - Protected_Sites_Inventory

(©
&
4

L=REXPLAIN ANALYZE

J

gcmBy >~

[FROM Protected_Site

HERE site id

© --spored materijali se prebaruva
CREATE OR REPLACE VIEW DhjE(tS_witH_HatErialS AS
SELECT
o.object_id,
o.title,
m.name AS material

FROM Objects o
LEFT JOIN Materials_Objects om
g 4
——
B Results 1 X |
| <T EXPLAIN ANALYZE SELECT * FROM Protected S| 5  Enter a SQL expression to filter r
= : =
o]
fl;g 5 -> Nested Loop (cost=0.58..24.68 rows=1 width=169) (actual time=0.143.0.144 rows=0 loops=1)
E' 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)
H 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
g 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)

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 = ‘JawTnTeH 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
18 Planning Time: 0.605 ms
19 Execution Time: 0.225 ms

Record

OBoj nornen e HamMeHeT 3a aAMUHUCTPATMBEH, MHCTUTYUMOHANEH W aHanuTUYKu
npernea Ha cuTe apxeorioLKN NOKanuTeTn Kom nmaar cratyc ,3awTuten“. Heroeata

OCHOBHa Len e ga OBO3MOXM Op3 mnpuctan [0 WMH(OpMauuu 3a 3alTUTEeHuTe



noKanuTeTM U HUBHMOT apPXeosioWKN MHBEHTap, 6e3 notpeba o cnoxenHn SQL
npebapyBara HM3 NoBeKke NoBp3aHn Tabenu.

Mpeky OBOj view, KOPUCHMKOT MOXe Oa [obue CTpyKTypupaH npuka3 3a Cekoj
3aLUTUTEH NOKaNUTET, KOj MM COAPXN CriegHUTEe MHAOpMaLUn:

noeHTudukaTop Ha nokanuTteT (site_id)

nMe Ha nokanuTeT (site_name)

pernoH (region)

rogmHa Ha oTkpuBame (discovery_year)

N o g b~ ow

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

OBoj nornen e ocobeHo KOPUCEH 3a APXaBHW MHCTUTYLUKU, My3en, UCTpaxyBayun u
opraHusauMm 3aJofPKeHW 3a 3alTuTa Ha KynTypHOTO Hacneactso, 6uaejku
OBO3MOXyBa CUCTEMATCKU YBWMA BO apXeoriOLKUTe pecypcu Ha Nokanutetute co
HajBUCOK CTEMEH Ha 3alTuTa.

Bo HeroBata nmnnemeHTtaumja ce kopuctn JOIN nomery tabenute Sites, Regions u

Protection_Status, npu WwWTo KNy4YHWUOT ountep e:

WHERE ps.name = '3awtuteH’

Co oBa ce 06e3benyBa NpuKas UCKINYyYMBO Ha NOKaANUTETU CO aKTUBEH CTaTyC Ha
s3awTuta. JononHutenHo, npeky LEFT JOIN co arpervpaHa nograbena Hag Objects,
ce npecmeTyBa OpojoT Ha 06jekTn No fnokanuTeT:

SELECT site_id, COUNT(*) AS total_objects_count

FROM Objects

GROUP BY site_id
®yHkumnjata COALESCE rapaHTupa geka nokanutetute 6e3 perncrpmpann objektu
Ke ©Owupgatr npukaxaHm co BpegHocT 0, Hamecto NULL, wTto 0BO3MOXYyBa
MOKOH3UCTEHTHA aHanusa.
Mopgatounte ce coptupaHn cnopeq discovery year DESC, wTto 0BO3MOXYyBa
MOHOBUTE OTKPUEHWU 3aLUTUTEHM FNOKanNUTETM Ada OuaaT MpuKaxkaHu NpBM, LWTO €
NPaKTUYHO 3a MHCTUTYLIMOHAITHO CreaeHe 1 NpuopuTmusaumja.
3a onTummusaumja Ha nepdopmaHcuTe nNpu npecmetTka Ha 6pojoT Ha o6jekTn no
noKanuTeT ce KOPUCTU CNEeAHUNOT UHAOEKC:

CREATE INDEX idx_objects_site_id ON Objects(site_id);
MHpgekcoT idx_objects_site_id ja nogobpyeBa edmkacHocTa npu rpynupawe WU
npebpojyBare Ha 0BjekTUTE crnopen fokanuTeT, WTO € OCOBEHO BaKHO nopagu

ronemmnoT 6poj 3anucu Bo Tabenarta Objects.



Kako pesynTar,

Protected_Sites_Inventory npetcraByBa cneuuvjanusmpaH u

onTtuMmmnanpaH nornen KOj ja oNleCcHyBa aHanmaata Ha 3alUTUTEHUTE apXeOoJlOLLKA

nokanutetn, o6e3begyBa nopgobpa WMHCTUTYUMOHaNHa

KOHTPONa, noagpxysa

OOoHeCyBaHk€ OAJTYKM 3a KOH3€pBaU,I/1ja M OBO3MOXYyBa noegukacHo ynpaByBak€ CO

HaUMOHAaNHOTO KyNnTypHO HacneacTBo.

BpemeTto wu3MMHaTO BO MU3BpLYBake Ha onepauuuTe

NHOEeKcMpake n3HecyBa

& --insert
INSERT INTO Objects (inventory number, title, current status_id, site id)
VALUES ('INV-9999999°, 'Test object’, 1, 188);

© -- UPDATE
UPDATE Objects
SET title = 'Mpegmet 1 UPDATED'
WHERE inventory number = 'INV-3888881';

rebaruva
bjects_with_Materials AS

© --spored materijali
CREATE OR REPLACE VI
SELECT
o.object_id,
o.title,
m.name AS material
FROM Objects o
LEFT JOIN Materials_oObjects om
& ON o.object_id = om.object_id
LEFT JOIN Materials m
ON om.material_id = m.material_id;

)

SELECT * FROM Objects with Materials;

omentalno
nt_Location AS

— © -- kade se naogaat vo lokal
= CREATE OR REPLACE VIEW Object_Cur
o SELECT

B Statistics 1 < |
MName Val‘ue
Updated Rows 1
Execute time  0.289s

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)

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

© --spored materijali se prebaruva
CREATE OR REPLACE VIEW DhjE(ts_with_WatE"ials AS
SELECT
o.object_id,
o.title,
m.name AS material
FROM Objects o
LEFT J0IN Materials Objects om
ON o.object_id = om.object_id
@ LEFT JOIN Materials m
ON om.material_id = m.material_id;

B SELECT * FROM Objects_with_Materials;

© -- kade se naogaat I romentalno
CREATE OR REPLACE VIEW Object Current_Locaticn AS
SELECT

B Statistics 1 X
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"

CEST | en | Writable Smart Insert

insert n update no

1336 : 1 [90] Sel: 9



View 3 - Object_Current_Location

3a 0BOj nornea HY ce BaXkHU nepdopmaHcute, buaejkmn 6e3 Hero ce rybmn Bpeme npm
yTBpAYyBake Ha TEKOBHATa nokauuja Ha npegMeToT. MiHMumjanHoTo Bpeme 3a
n3BpLlyBane Ha nornegoT nsHecysawe 0.073 ms, merytoa nornefot Bpakaiue 0
penosu buaejkn cogpxelle norpeLueH ycnos o.object_id = o.object_id, koj He
BOCMNOCTaByBallle BUCTUHCKa Bpcka co Tabenarta Institutions. Mopaaun Toa nornenot
GeLue normykm HeTouveH n 6elle noTpebHa LenocHa NpoMeHa Ha UMNNeMeHTaumjaTta.
HajckanaTa onepauuja Bo npBuyHaTa Bep3aunja b6ewwe Seq Scan on institutions Bo
kombuHaumja co ORDER BY random(), npu WTO ce CkeHnpaa cute MHCTUTYLIMN Camo
3a [a ce BpaTtu crny4vaeH pef, 6e3 peanHa NnoBp3aHOCT CO NpeaMeTUTe U HUBHaTa
nokauwija. Nopagu oBa, nornegoT Gelle peamsajHMpaH Co KOpUCTEHE Ha TabenaTa
Object_Location_History, Koja ja cogp»xu nctopmjata Ha OBWKEHE Ha NpeaMeTuTE.
Bo duHanHata Bepanja ce kopuctat kopekTtHu JOIN onepaunn nomery Tabenunte
Objects, Object_Location_History u Institutions, npu wto ycrnoeoT:

WHERE olh.end_date IS NULL
o6e3benyBa NpuKas UCKMYy4YMBO Ha TEKOBHaTa akTUBHA floKaumja Ha npegMeToT.
Mo KopekuuWjaTa Ha norukaTta, NornegoT NoYHa Aa Bpaka TOYHW pe3ynTaTtM n BpeMETO
Ha M3BpLUYBakEe OCTaHa BO npudatnunsen rpaHmun. Mlako Bo comHanHaTa Bep3uja He €
AofaneH nocebeH MHAEKC 3a OBOj nornep, Herosute nepopmaHcu ce
3aJ0BONUTENHM Nopaaun penaTtMBHO eAHOCTaBHaTa CTPYKTypa Ha npebapyBareTo U
orpaHmyeHnoT obem Ha nogartoun. Kako pesyntat, Object_Current_Location
0be3benyBa ToueH 1 edomKaceH nprMkas Ha MOMeHTanHaTa fiokauuja Ha Cekoj
apXxeosioLWKM NpeamMeT 1 NpeTcTaByBa BaXkHa anartka 3a My3ejcka eBmaeHumja u

cnegewe Ha KynTypHOTO HacnencTeo.

& CREATE OR REPLACE VIEW Object Current_Location AS
SELECT
o.object_id,
.title,
and_inst.name AS institution
FROM Objects o
CROSS JOIN LATERAL (

£ Results 1 X

A7 QUERY PLAN v P Value X

Grid

INested Loop (cost=13.93.21.97 rows=1 width=250) (actual time=0.031..0.032 rows=0 loops=1)
> Index Scan using objects_pkey on objects 0 (cost=0.43.8.45 rows=1 width=32) (actual time=0.03
Index Cond: (object_id = 1340)

Text v

Text

Nested Loop (cost=13.93..21.¢

‘:. w |~ B

-> 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)

6 Sort Key: (random(0)

7 -> Result (cost=0.00.12.50 rows=200 width=226) (never executed)

3 | One-Time Filter: (0.object_id = 0.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
11| Execution Time: 0.073 ms

Record



BpemeTo Ha un3BpLlyBaHe ce I'IOLI,OGpVI M norneagoT nNnovyHa aa Bpa|'<a TOYHU pe3ynTtaTtu.

BpemeTo Ha nsspluyBame nsHecysa 0.262 ms 1 Toa e npudaTnimeo.

BpemeTto wu3MMHaATO BO MU3BpLIyBake Ha onepauuuTe

NHOEKcMpare n3HecyBa

& e R

I

o

@ Results 1 *C |

EXPLAIN ANALYZE SELECT * FROM Object_Current_Location WHERE object_id = 1348;

© -- INSERT
[EXPLAIN (ANALYZE, BUFFERS)

insert n update no

[INSERT INTO Object Loca (object id, institution id, start date)
( , 1, CURRENT DAT

S -~ UPDATE
UPDATE Object_Location_History
SET end_date = CURRENT_DATE
WHERE object_id = 869642 AND end_date IS NULL;

4

‘ T EXPLAIN (ANALYZE, BUFFERS) INSERT INTO Ob | 7 J Enter a SOL e

| AZQUERY PLAN

|

ird

&

el hiy

oo
7

Insert on object_location_history (cost=0.00.0.01 rows=0 width=0) (actual time=0.838.0.839 rows=0 loops=1) |

Buffers: shared hit=59 read=19 dirtied =5 written=3
-> Result (cost=0.00..0.01 rows=1 width=32) (actual time=0.238.0.238 rows=1 loops=1)
Buffers: shared hit=9 read=4 dirtied=1
Planning:
Buffers: shared hit=3
Planning Time: 0.055 ms
Trigger for constraint fk_olh_obj: time=1.353 calls=1
Trigger for constraint fk_olh_inst: time=0.748 calls=1
Execution Time: 2.962 ms

VALULD | omIwere, L, LURRLISI_LMIL g,

UPDATE Object_Location_History
SET end_date = CURRENT_DA

WHERE object_id = 8@9

AND end date IS NULL;

--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
4

) statistics 1 X |

Name

Value

Updated Rows 0
Execute time  0.022s

Start time
Finish time
Query

Tue May 12 17:18:23 CEST 2026
Tue May 12 17:18:23 CEST 2026
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 L[ *<advdb_2025261_prj_heritageguard > Script >

BB~ »
all | . SELECT * FROM Object with Culture;
&
= © --koi predmeti na k ozbi
CREATE OR REPLACE VIEW Exhibition Objects AS
Al SELECT

2 Results 1 X

T EXPLAIN ANALYZE SELECT * FROM Object_with |

i% AZ QUERY PLAN S m
B Nested Loop (cost=30.06..38.12 rows=1 width=468) (actual time=251.869..251.875 rows=0 loops=1) | I Text «
T -> Nested Loop (cost=15.16..23.20 rows=1 width=250) (actual time=251.868.251.872 rows=0 loops=1)
E 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=( sl ey
B4 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: (o.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=225) (never executed)
T Sort Key: (random(})
- 14 -> Result (cost=0.00..13.50 rows=280 width=226) (never executed)
E 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: 798434 ms
18 Execution Time: 252.083 ms
z
oy
2
(] A g ak
©2 Refresh - an = > > {t Exportdata ~ ¢ 200 3 g === 18 row(s) fetched - 2601

Mpumapen puntep 3a nornegot Object_with_Culture e object_id, npu wto ce
OBO3MOXXyBa MNoBp3yBake Ha 06jeKTUTEe CO HMBHATa KynTypHa U KaTeropujanHa
knacudumkaumja npeky JOIN onepaumm.

OBoj nornepn ce KOpMCTK 3a aHanun3a u Npukas Ha KynTypHaTa npuMnagHocT Ha
apxeonowkute 0bjekTn. HmumjanHoTo Bpeme 3a u3BpLUyBame nsHecysalue 252.083
mSs, WTO € penaTMBHO BUCOKO 3a MHTEPaKTMBHM Bapara BO CUCTEM CO roniem obem
Ha nogaTtouun. AHanusaTta Ha U3BPLUHMOT MNaH NoKaxa Aeka HajronemMmoT TPOLLIOK
poara og JOIN onepauunte nomery Objects, Object_Classification, Culture un
Categories, kage wto PostgreSQL BO ogpenenn cnyyam kopuctn sequential scan Ha

nomanute lookup Tabnuuu.



* T v Auto D@ W advdb 202526 pri_heritagequard ¥ [ public®advdb_2025261_prj_heritagequard ¥ (73 v fy v O ¥
: = 'O || = public Q‘-‘<advdb,202526I,pU,hentageguard> Script X
BB » JOIN Culture c ON c.culture_id = oc.culture_id
- JOIN Categories cat ON cat.category_id = oc.category id;
8
q - CREATE INDEX idx_oc_object_id ON Object_Classification(cbject_id);
SXPLAIN ANALYZE SELECT * FROM Object with Culture WHERE object id = 158;
SELECT * FROM Object_with_Culture;
© --koi predmeti na koi izlozbi
CREATE OR REPLACE VIEW Exhibition Objects AS
SELECT
rand_e.name AS exhibition,
o.title AS object,
k| rand_i.name AS institution
- FROM Objects o
8 CROSS JOIN LATERAL (
= SELECT e.name
i FROM Exhibitions e
- WHFRF o_chiect id = n.chiect id
:@ Results 1 >
I EXPLAIN ANALYZE SELECT * FROM Object_with | % J
22 +| AZ QUERY PLAN Fva
=]
| & Nested Loop (cost=1.15..33.35 rows=1 width=468) (actual time=0.081..0.083 rows=0 loops=1} M Te
I 2 -> Nested Loop (cost=1.00.25.12 rows=1 width=258) (actual time=0.081..0.082 rows=0 loops=1) NHest
2 3 -= Nested Loop (cost=0.85..16.90 rows=1 width=48) (actual time=0.081..0.082 rows=0 loops=1)
T 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)
7 Index Cond: (object_id = 150)
4‘—? = E 2 E
:3 -= 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)
1 Index Cond: (category_id = oc.category_id)
15 Planning Time: 272.882 ms
g 13 Execution Time: 0.142 ms
]
o 1
|
© Refresh = ve v [X] Car ) 5 5 4t Exportdata ~ : &% 200 ¥ 13

Bo TekoBHaTa Bep3uvja Ha CUCTEMOT He Ce KOpUCTM nocebeH MHAEKC 3a OBOj View,
TYKy onTummnsaumjata ce 6asmpa Ha noctoeudkuTe primary key nHaekcm u foreign key
penauuu.

MnaHepoT aBTOMaTCKM M3bupa Index Scan 3a:

8. Culture npeky NpMMapHUOT Kny4

9. Categories npeKky NpMMapHUOT Kiy4

10. Objects n Object_Classification npeky HuBHuTe PK BpeaHocTu

M nokpaj oTcycTtBOTO Ha cneumjaneH nHaekc 3a Object_Classification(object_id),
N3BpLUYBaHETO OCTaHyBa ONTUMU3MPAHO NOpaaM Manarta ronemuHa Ha lookup
Tabenute n ecumkacHNOT join order. BpemeTo Ha n3BpLUyBaHe ocTaHyBa CTabuIiHoO n
npu ronem obem Ha nogaToLm, CO NMPOCeYHO BpeMe o okony 252 ms, Koe ce cmeTa

3a NpuncaTnMBO 3a aHANUTUYKN View o BakoB TU.



BpemeTo wu3MuMHaTO BO WU3BpLYBake Ha onepauunite insert m update no

NHOEeKcMpaHe n3HecyBa

JULN Lategories cat UN cat.category_ld = ocC.Category_id;
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;

&

culture_id)

& -- UPDATE
UPDATE Object_Classification
SET category_id = 2
WHERE cbject id = 188@8;

--koi predmeti na k
4

BY Statistics 1 X

Name Value
Updated Rows 1
Execute ime  0.206s

W EEBR

* = 0O 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 = 158;
SELECT * FROM Object with_Culture;

© -- INSERT
INSERT INTO Object Classification (object id, category id, culture_id)
VALUES (1649219, 1, 1);

©

S;E --koi predmeti na koi izlozbi
4

B Statistics 1 X

Name Value

Updated Rows 2
Execute time  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

B~ » ORDER Y random()
LIt 1
b, ) rand_i;
&
g8
Al

 Results 1 %

EXPLAIN ANALYZE SELECT * FROM Exhibition (|7 : : Pilv| @~V ~
g AZ QUERY PLAN = | M value X
H i Limit (cost=166.00..1826.81 rows=10 width=293) (actual time=1373.943..1392.322 rows=10 loops=1) 0] Text =
z 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
= 3 -> Nested Loop (cost=152.50..304867900.67 rows=1998405 width=83) (actual time=1165.391..1183.509 rows=10 loops=1)
Sel -> 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.object_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())
0 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(
T Planning Time: 675.957 ms
gel 20 Execution Time: 1485615 ms
o
n“:’ |
9
© Refresh ~ i 7 > 2l { Exportdata ~ % 200 2 - 20 row(s) fetched -2.261s, on2026-05-06 4t 10:29:19
CEST | en | Writable Smart Insert 1389: 11581 Sel:5811

Mpumapen puntep 3a nornegot Exhibition_Objects e exhibition_id, co uen npukas
Ha cute 0BjeKkTn n MHCTUTYLMM NOBP3aHK Co oapeneHa nsnoxba. OBoj norneq ce
KOpPUCTM 3a npernes Ha y4ecTBO Ha apTedakTy BO n3noxou, npu wrto
nepdopmMaHcuTe ce BaxHu nopaam ronemmoT 6poj 3anncu Bo Tabenata Objects.
MHnumjanHoTO Bpeme 3a n3BpLlyBake nsHecysawe 1485.615 ms, wto belwe
pesynTtat Ha ronem 6poj JOIN onepaumm Bp3 o6emHn Tabenu.

AHanusaTa Ha U3BpLUHMOT NIiaH Nokaka Aeka HajronemMunoT TpoLuok goara og JOIN
onepauujata nomery Object_Exhibition n Objects, nopagu ronemuot 6poj 3anncu Bo
TabenaTta Objects. MNoyeTHaTa onTMKu3auuja ce 6asnpalle Ha NOCTOEYKNOT UHOEKC
npeky npumMapHuoT Knyy Ha Objects n Exhibitions, Ho nopagu ronemmnoT 6poj penosu
Bo Object_Exhibition, nnaHepoT kopucTtelue nested loop join co noseke lookup

onepaumm.



EXPLAIN ANALYZE SELECT * FROM Exhibition Objects WHERE exhibition id = 204050
s

a oy, EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id = 4;]
T CREATE OR REPLACE VIEW Research_Access_Details AS
= SELECT
Al
<5 _status,
om() * 400 - 200)::int) AS access_date
e ,» 25) g(id)
LEFT JOIN LATERAL (
SELECT full_name
s IRON Usics
0
R Results 1 2 Results2 X
EXPL ALYZE SELECT * FROM Exhibition (|} » v | BT ~ -
2 A7 QUERY PLAN - B Value X .
S

Nested Loop (cost=6.04.1200.44 rows=99 width=309) (actual time=500.889.27304.622 rows=100 loops=1) (L Text ~

-> Nested Loop (cost=5.62.364.39 rows=99 width=285) (actual time=0.210.242.477 rows=100 loops=1)
-> Nested Loop (cost=0.43.16.54 rows=1 width=277) (actual time=0.119.0.125 rows=1 loops=1)
-> Index Scan using exhibitions_pkey on exhibitions e (cost=0.28.8.30 rows=1 width=67) (actual time=0.067.0.071

1

2 Nested Loop (cost=6.04..1200.44 rc
3

4

5 Index Cond: (exhibition_id = 4)

6

7

8

Text

-> Index Scan using institutions_pkey on institutions i (cost=0.14.8.16 rows=1 width=226) (actual time=0.045.0.045 1
Index Cond: (institution_id = e.location_institution_id)
-> Bitmap Heap Scan on object_exhibition oe (cost=5.19.346.86 rows=99 width=16) (actual time=0.088..242.156 rows=

F & i ) 9 Recheck Cond: (exhibition_id = 4)
10 Heap Blocks: exact=98
| -> Bitmap Index Scan on idx_oe_exhibition_id (cost=000.5.17 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 0 (cost=0.43.8.45 rows=1 width=32) (actual time=270.611.270.611 rows=1 loc
T 14 Index Cond: (object_id = oe.object_id)
g 15 Planning Time: 0.724 ms
o 16 | Execution Time: 27304.836 ms

© Refresh ~ 4 g  Exportdata v & 200 v, 16 16 row(s) fetched - 275,i0n 2026-05-06 at 10:36:07

Bo TekoBHMOT Mogen He e godaaeH JononHUTeENeH MHAEKC 3a object id Bo
Object_Exhibition, na ontnmmusaumjata ce 6asmpa UCKNy4nBO Ha:

11. primary key nHgekcu Ha Exhibitions u Institutions

12. primary key Ha Objects

13. implicit index Ha Object_Exhibition npeky PK

Kako pesyntat, PostgreSQL kopucTtu:
14. Bitmap Index Scan Bp3 Object_Exhibition (no exhibition_id)
15. Index Scan Bp3 Objects npeky primary key

16. Index Scan Bp3 Exhibitions u Institutions npeky primary keys

BpemeTo Ha nsBpllyBawe ce Hamanm og 1485.615 ms Ha 36.343 ms, wto
npeTcTaByBa 3Ha4YMTENHO NOAOOPYyBaH-e€ BO OArOBOPHOCTa HAa CUCTEMOT Mpu

nperneg Ha nsnoxou.



€ EXPLAIN ANALYZE SELECT * FROM Exhibition Objects WHERE exhibition id
EXPLAIN ANALYZE SELECT * FROM Exhibition_oObjects WHERE exhibition_id

© --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobreno momentalno
CREATE OR REPLACE VIEW Research Access_Details AS
SELECT
u.full name,

Ty ey

Al o.title AS object,
i.name AS institution,
g s.status_name AS access_status,

(CURRENT_DATE + (random() * 488 - 26@)::int) AS access_date
EONS mamansta canfacf1 954 afdd)

4

Results 1 | @ Results 2 X

T EXPLAIN ANALYZE SELECT * FROM Exhibition (|0 J Enter 2

57

—i B

) OB -
3| L E :
[:g| Nested Loop (cost=6.04..1200.44 rows=99 width=309) (actual time=0.016.0.018 rows=0 loops=1) |
;‘ -» Nested Loop (cost=5.62.364.39 rows=99 width=285) (actual time=0.016..0.017 rows=0 loops=1)
= -= Nested Loop (cost=0.43.16.54 rows=1 width=277) (actual time=0.016.0.017 rows=0 loops=1)
3 4 -> Index Scan using exhibitions_pkey on exhibitions e (cost=0.28..8.30 rows=1 width=67) (actual time=0.015..0.015n
5 Index Cond: (exhibition_id = 204050)
I3 -> Index Scan using institutions_pkey on institutions i (cost=0.14..8.16 rows=1 width=226) (never executed)
i 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)
9 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
T —
57
%
—
% Refresh v Save ~ [X]Cancel } 3 =} 5 Sk © |« > > m i & Exportdata v (% 200 F a5 EO

BpemeTo nsmmnHaTo BO M3BpLUyBake Ha onepauunTte insert u update no

MHOEKCUpaH€ n3Hecysa

EXPLAIN ANALYZE SELECT ™ FROM Exhibition_Objects LIMIT 18;
EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id = 2@4@5@;
EXPLAIN ANALYZE SELECT * FROM Exhibition_Objects WHERE exhibition_id = 4;

@ -- INSERT

INSERT INTO Object Exhibition (object id, exhibition id)
ALUES (
(SELECT MAX(object_id) FROM Objects),
@ (SELECT MAX(exhibition id) FROM Exhibitions)
) © -- UPDATE
UPDATE Object_Exhibition
SET exhibition_id = 2
[B WHERE cbject_id = 1439793;
o --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobreno momentalno
o L]
Bl Statistics1 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)



2= I b oy

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

JUPDATE Object_Exhibition
SET exhibition_id = 3

(
ect_id) FROM Object Exhibition

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

@ --koj naucnik ili istrazuvas pobaral da istrazuva predmet dali mu e odobrenc momentalno
) = CREATE OR REPLACE VIEW Research_Access_Details AS

B R,

@ e |

] o.title AS object,

i.name AS institution,

191

oo

BB Statistics 1 ¢ |

a 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:20218

View 6 - Research_Access Details

MprmapeH untep 3a nornenot Research_Access_Details e user_id, co uen npukas
Ha cuTe 6apara 3a npuctan 4O apXxeosnoLwKy 06jeKTU 1 HUBHMOT CTaTycC 3a oapeaeH
uctpaxysad. OBOj norneg e KpUTUYEH 3a cUCTeEMOT Braejkn oBO3MOXYBa YBU BO
ncTopmjaTta Ha npucTanu KoH objeKkTu of cTpaHa Ha KopucHUUMUTE, Npu WTo Tabenarta
Researcher_Access cogpxu ronem 6poj 3anucu. Bo nHnumwjanHata ¢asa,
N3BpLLYBaH-ETO Ha NornegoT 6elle 3Ha4YMTeNHO 6aBHO Nopaaw ronemmnot obem Ha
nogatoum n noeekekpatHu JOIN onepaunm, Npu WTO BPEMETO 3a OATOBOP
HagMUWHYBaLLE HEKONKY CeKyHaM 1 He Belue cTabunHo 3a Mepene nNpu ronemo
ontoBapyBawe. 1o peansajH Ha nornegot co ampekteH JOIN Bp3 Tabenata
Researcher_Access, n3BplyBaweTo ce cTabunumanpa, Ho ce ylTe ocTaHa
penaTtneBHo 6aBHO Nopaau ronemmoT 6poj penosu ko ce obpaboTysaar.

AHanusaTta Ha M3BPLUHMOT NflaH NoKaxa Aeka HajronemMmnoT TPOLLOK Joara OA:

17. Nested Loop JOIN nomery Researcher_Access n Objects

18. obpaboTka Ha ronem 6poj pegosu

19. pononHutennu JOIN onepauum co Users, Institutions n Status_Types



lMocTaBeHNTE MHOEKCK BO CUCTEMOT Ce:

20. CREATE INDEX idx_fragments_object ON Fragments(object_id);

21. CREATE INDEX idx_fragments_site_id ON Fragments(site_id);

22. CREATE INDEX idx_objects_site_id ON Objects(site_id);

23. CREATE INDEX idx_ra_institution_id ON Researcher_Access(institution_id);

Mako oBune MHOEKCK He ce ANPeKTHO Ha user_id nnu object_id, Tne HANPEKTHO

npugoHecysaat koH nogodpa JOIN edumkacHoCT npeky:

24. nobp3 npuctan go Objects npeky site_id

25. nobpsa punTtpauuja Ha Researcher_Access npeky institution_id

Mo onTMmmsaunjaTta, HajaobpPOTO N3MEPEHO BPEME Ha M3BPLLYBAHE M3HECYBA OKOMYy
146.949 ms. lNoHaTamoOLLHKN 3Ha4ajHK NnogobpyBara He ce NOCTUrHyBaaT camo CO
nHaeken, buaejku:

26. pe3ynTaTHUOT CET € ronem

27. JOIN onepaumute co Objects ce kapanHanHo ckanm

28. cenekTMBHOCTa Ha nogaTouuTe € HUCKa 3a Aen of penauumite

3aTtoa, nepcopmaHc1MTe BO BaKBU aHaNMUTUYKM NOrnean sasmncaT noBeke of
cTpyktypaTa Ha JOIN-oBuTe n 06eMOT Ha nogaToLm, OTKOSKY Of OOMNONHUTESTHO

NMHOEKCUpakwe.
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Refresh

-> Nested Loop (cost=7.21..855.99 rows=2 width=184) (actual time=0.253..145.905 rows=221 loops
-> Nested Loop (cost=6.79..839.20 rows=2 width=160) (actual time=0.209..4.491 rows=221 loog

-> Index Scan using users_pkey on users u (cost=0.28.8.29 rows=1 width=22) (actual time=0

Index Cond: (user_id = 1000)

-> Nested Loop (cost=6.51..830.88 rows=2 width=146) (actual time=0.153..4.369 rows=221 |

-> Bitmap Heap Scan on researcher_access ra (cost=6.35..820.29 rows=249 width=36) (a

'
v

Recheck Cond: (user_id = 1000)
Heap Blocks: exact=218

-> Bitmap Index Scan on idx_ra_user_id (cost=0.00..6.29 rows=249 width=0) (actual ti

Index Cond: (user_id = 1000)

Cache Key: ra.access_status_id
Cache Mode: logical
Hits: 218 Misses: 3 Evictions: 0 Overflows: 0 Memory Usage: 1kB

Memoize (cost=0.16..1.11 rows=1 width=126) (actual time=0.001..0.001 rows=1 loops

-> Index Scan using status_types_pkey on status_types s (cost=0.15..1.10 rows=1 widt|

Index Cond: (status_id = ra.access_status_id)
Filter: ((type):text = 'access':text)

-> Index Scan using objects_pkey on objects o (cost=0.43..8.40 rows=1 width=32) (actual time=
Index Cond: (object_id = ra.object_id)
-> Index Scan using institutions_pkey on institutions i (cost=0.14..1.09 rows=1 width=226) (actual tir
Index Cond: (institution_id = ra.institution_id)
Planning Time: 1.091 ms
Execution Time: 146.949 ms

Save v [X] Cancel :'; + % 2 |

BpemeTo wu3MMHaATO BO MU3BpLIyBake Ha onepauuuTe

MHOEKCUpaHe U3HecyBa

P

RV

= CREATE INDEX IF NOT EXISTS idx_treatments object

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);

ect_id, insti

FROM U
J0IN Objects .object id = u.user id

—tretmani vrz odreden objekt

= CREATE OR REPLACE VIEW Treatment History AS

HEPD

SELECT
t.object_id,
o.title,
t.treatment_date,
tsl.step_number,
tsl.step_description,

4

> > n i £ Exportdata v i 200

insert

) Tex

Neste

24 - 24r0W(s) fe

n update no

[ Statistics 1 X

g Name

Value

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,

5,



£ =0

@ Statistics 1

Name

EXPLAIN ANALYZE SELECT * FROM Research Access_Details WHERE user_id = 1000;

CREATE INDEX IF NOT EXISTS idx tsl treatment
ON Treatment_Step_Log(treatment_id);

= CREATE INDEX IF NOT EXISTS idx_treatments_chject
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);

SET access_s

HERE user_id
ject id

= INSERT INTOQ Researcher_Access (
sccess_date, access_status_id, user_id, object_id, institution_id

;ELE(T
CURRENT_DATE,
6,
user_id,
object_id,
1

FROM Users u
WNTN Ohisrts a ON A nhdact $4 = 0 nsar 4d
L]

Value

Updated Rows 0

Execute time  0.402s

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

g e e e gy e g

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

|ZXPLAIN ANALYZE SELECT * FROM Treatment History WHERE cbject id = 108

—-kej avtor koi publikacii gi napravil
CREATE MATERIALIZED VIEW Publi:atiDns_\\’]’.th_AuthUr‘S_MV AS
SELECT
p.title,
a.full_name AS author
FROM Publication_Authers pa
JOIN Publicatiens p
ON p.publication_id = pa.publication_id
JOIN Authors a
ON a.author_id = pa.author_id;

SELECT * FROM Publications_with_Authers_Mv;

£ Results 1 <

<[ EXPLAIN ANALYZE SELECT * FROM Treatment_t| 7 7

= AZ QUERY PLAN - B value =
5
A Nested Loop (cost=1.56..72.95 rows=>5 width=75) (actual time=0.255..0.257 rows=0 loops=1) | D Text -
§. 2 -» Nested Loop (cost=1.29.41.47 rows=5 width=69) (actual time=0.254..0.256 rows=0 loops=1) Rostad: Lon
= -> Nested Loop (cost=0.85..16.90 rows=1 width=44) (actual time=0.254..0.255 rows=0 loops=1)
2 4 -> Index Scan using idx_treatments_object on treatments t (cost=0.42.8.44 rows=1 width=20) (actual time=0.254..0.;
5 Index Cond: (object_id = 100)
6 -> Index Scan using objects_pkey on objects o (cost=0.43.8.45 rows=1 width=32) (never executed)
7 Index Cond: (object_id = 100)
8 -» Index Scan using idx_tsl_treatment on treatment_step_log tsl (cost=0.43..24.52 rows=5 width=41) (never executed)
[e] Index Cond: (treatment_id = t.treatment_id)
= 10 -> Index Scan using users_pkey on users u (cost=0.28..6.30 rows=1 width=22) (never executed)
11 Index Cond: (user_id = tsl.performed_by_user)
12 Planning Time: 1.367 ms
13 Execution Time: 0.549 ms
i
o |
g
o
-
s Refresh + - 1 = > 3 { Exportdata ~ i 200 B - 13 row(s) fetchad
reeT | oan | Wisakin i Tt 14421 7 Cal7A T

MpumapeH untep 3a nornegot Treatment_History e object_id, co uen ga ce

npukaxkaT cuTe YeKopu Ha KoH3epBauuja U TpeTMaH 3a oapefeH npeamert.

MHnumjanHoTo BpemMe Ha u3BpLUlyBare nsHecysalle 0.549 ms, wto e npudaTtnmeo

3a annukauujaTa. lNnaHepoT He KOPUCTU JONOSTHUTENHU cneunjanHu MHOEKCKU 3a OBOj

nornen, Tyky ce notnupa Ha noCtoeyknTe primary key WMHOEKCcK Ha TabenuTte LWTO

yyecTtByBaat Bo JOIN onepauunte. Bo TekoBHaTa 6a3a He 6ea BoBegeHM HOBU

WMHOEKCK 3a OBOj view, buaejkn nepopmaHcuTe ce Beke 3a40BOSTUTENHMN.



s SELECT

Al t.object_id,
o.title,
+.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 = 1ee;

& -- INSERT
INSERT INTO Treatments (object id, treatment date, description)
SELECT object_id, CURRENT DATE, 'Test treatment®
FROM Objects

& HERE ocbject id BETWEEN 1 AND 18
= -- UPDATE
UPDATE Treatments
SET description = 'Updated treatment’
& WHERE object_id = 1600

—-koj avtor koi publikacii gi napravil
-

—
B statistics 1 >< |

> = 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
Query 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

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;

- UPDA
UPDATE Treatr

‘Update treatment’,
te = CURRENT DATE

CREATE OR REPLACE VIEW Publications_with_authors AS
SELECT

FROM Objects

& © WHERE object_id BETWEEN 1 AND 18
LIMIT 1

AN d ~iptio *Test treatment’;|

I okod.avber.koi publikacii gi napravil

%
0
o

Updated Rows 0
Execute time  0.011s
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

MpumapeH puntep 3a nornegot Publications_with_Authors ke 6uage cnopeg
publication_id, co uen ga ce npukaxaT cute aBTopy Ha ogpeneHa nybnukauuja.

3a 0BOj nornep HU ce BaxkHu nepdopmaHcuTe, buaejkmn 6e3 Hero ce rydu Bpeme npu
oubnuorpadcku nperneg Ha nydnukaunmrte.

MHnumjanHoTo Bpeme 3a n3BpLlyBare Ha nornedot bewe 1158.266 ms —
Henpudatnueo. MNMornenot 6ewe nmnnemeHtTnpaH kako MATERIALIZED VIEW 6e3

MOXHOCT 3a hunTtpupare, Na npucTanMeme KOH 3aMeHa co obumyeH VIEW.



Auto

= public

g :

<) v [@ | % advdb_202526|_prj_heritageguard ~ [:f] public®advdb_202526l_prj_heritageguard ~ ! (i) v i v

[, *<advdb_2025261_prj_heritageguard> Script
EXPLATN ANALYZE SELECT * FROM Treatment History WHERE object_id = 126

--koj oi publikacii gi napravil
DROP MATERTALTZED VIEW IF EXISTS Publications_with_Authors_Mv CASCADE;

CREATE OR REPLACE VIEW Publications_with_Authors AS
SELECT

pa.publication_id,

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;

EXPLAIN ANALYZE SELECT * FROM Publications with Authors WHERE publication id = 108;

Results 1 X

oI EXPLAIN ANALYZE SELECT * FROM Publication: | J

g AZ QUERY PLAN
\HJ‘ 1 Nested Loop (cost=1.14.21.20 rows=1 width=112) (actual time=1158.195..1158.204 rows=1 loops=1)
= 2 -> Nested Loop (cost=0.84..12.89 rows=1 width=94) (actual time=1009.399..1009.407 rows=1 loops=1)
2 -> Index Only Scan using publication_authors_pkey on publication_authors pa (cost=0.42..4.44 rows=1 width=16) (actua
SR 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 loc
9 Index Cond: (author_id = pa.author_id)
10 Planning Time: 1216.740 ms
1 Execution Time: 1158.266 ms
B —
< —
&
o

E'.'!Va\ue X

IO Text =
Nested Locp

Bo TekoBHaTa 6a3a He ce BOBEAEHM HOBU MHAEKCHU crieumjanHo 3a oBoj nornes, na

nnaHepoT ce noTnmnpa Ha NOCToe4YknTe primary key MHOEKCU n OI'ITI/IMI/I3aL|,VIjaTa Ha

join onepauuute

Mo onTMMu3auujaTa nnaHepoT KOPUCTU:

29. Index Only Scan using publication_authors_pkey

30. Index Scan using publications_pkey

31. Index Scan using authors_pkey

32.

(cost

BpemeTo Ha n3BpwyBare nagHa o 1158.266 ms Ha 24.479 ms — nogobpysBare of

~47 natm



EXPLAIN ANALYZE SELECT * FROM Treatment_History WHERE object_id = 100;
--koj avtor koi publikacii gi naprawil]

 CREATE OR REPLACE VIEW Publications_with_Authors AS
SELECT
pa.publication_id,
p.title,
a.full_name AS author
FROM Publication_Authors pa
J0IN Publications p ON p.publication id = pa.publication id
JOIN Authors a ON a.author_id = pa.author_id;

>PmEy v

ANALYZE Publication_Authors;

@
B
[a ANALYZE Publications;

EXPLAIN ANALYZE SELECT * FROM Publications with_Authors WHERE publication id = 180;

4

Ra o = &
« w Enter a SQL expression to filter results (use Ctrl+Space) b v | &~

g L N Value
53] | Nested Loop (cost=1.14.21.20 rows=1 width=112) (actual time=24.419..24.430 rows=1 loops=1) |0 Text =
< 2 -> Nested Loop (cost=0.84..12.89 rows=1 width=94) (actual time=0.212.0.221 rows=1 loops=1) Nested Loop (cost=1.14..2
2 g -> Index Only Scan using publication_authors_pkey on publication_authors pa (cost=0.42.4.44 rows=1 width=16) (actual tir
L} 4 Index Cond: (publication_id = 100)
5 Heap Fetches: 0 |
'€ =0 6 -> Index Scan using publications_pkey on publications p (cost=042.8.44 rows=1 width=86) (actual time=0.061.0.065 rows {
Index Cond: (publication_id = 100) M
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 T
[} Index Cond: {author_id = pa.author_id)
10 Planning Time: 2412 ms
g 1 Execution Time: 24.479 ms
[
5 — V
@ Refresh + § (D Save ~ [X] Cancel T : ¢ € > > & Exportdata v % 200 n =+ 11 row(s) fetched = 145,10n-2026-05-06 at 12

| CEST‘ en ‘ Writable | Smart Insert ‘ 1443 :39 : 49440 Sel: 0|0

BpemeTo wu3aMmHato BO wu3BpWYyBawe Ha onepauuuTe insert u update no
NHOeKcupame n3Hecysa
@ CREATE INDEX idx_pa_auther_id ON Publication_asuthors(author_id);

ANALYZE Publication_Authors;
ANALYZE Publications;

EXPLAIN ANALYZE SELECT * FROM Publications_with_Authors WHERE publication_id = 1@6;

= & T 8 B Statistics 1 X
e Name Value

Updated Rows 1
Execute time  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@8;
5 -- INSERT
INSERT INTO Publication_Authors (publication_id, author_id)
VALUES (2, 50808);

17

SBUPDATE Publication_Authors
SET author_id = 49999
ERE publication_id = 2

o 5 B

AND author id = 50000;

'O [ statistics 1 X |

Name Value

Updated Rows 0

Execute time  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

R N oo U m A m- ma 1 M a2 A ~

View 9 - Heritage Full_Overview

MpumapeH duntep 3a nornenot Heritage Full_Overview ke 6buae cnopeg site_id Ha
NoKanuTeToT, CO Len Aa ce npukaxart cute pparMeHTun, NpeameTn, PpermoHn u
CTaTyC Ha 3alTuTa NoBpP3aHy CO OApeaAeH apXeOosOLKM JIOKanuTeT.

3a 0BOj nornepg HU ce BaxkHu nepdopmaHcuTe, buaejkn pabotn Bp3 Tabenarta
Fragments koja cogpxxu 10 munuonu pegosu u npaen JOIN co tabenata Objects
Koja coapXu 2 MUNNOHW peaoBu.

Mornepot 6ewe npeTxogHo uMmnnemeHTupaH kako MATERIALIZED VIEW 6e3
MOXHOCT 3a chuntpupatrse no site_id. lNopaam Toa npuctanneme KOH 3aMeHa co
06uyeH VIEW koj oBo3MoXyBa chuntpupamse.

Mpn Mepere Ha MHNLMjANHOTO BpeEME Ha U3BPLLYBaHe, Nopaan eKCTPEMHO
ronemarta tabena Fragments (10 munuonn pegosu), 6ewwe goganeH LIMIT 10 3a ga

ce nobvie meprnveo BpeMe 6e3 a ce Yeka HEKOSTKY MUHYTU:

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

MHnumjanHoTO BpemMe Ha U3BpLUyBare rnpes onTuMmmnsauuja nsHecysatule 4055.439
ms = ~4 cekyHOn — Henpudatnmeo. MasHNOT npobnem Bewwe Seq Scan on
fragments koj ckeHupawwe cute 10 mununoHn pegosm co Rows Removed by Filter:

47805, 0AHOCHO ro oT(pnalle peymcu LenuoT pesynrar.



JUIN S1TES 5 UN T.S1TE_1d = 5.51Te_10

- , J0IN Regions r ON s.region_id = r.region_id
2| J0IN Protection Status ps ON s.protection status_id = ps.protection_status_id;
g XPLAIN ANALYZE SELECT * FROM Heritage Full Overview WHERE site id = 106 LIMIT 16;
Al
B3 Lokal.
trer CREATE TNDEX TE NOT EXTSTS idw ohiects site id ON Ohdectoisite idl:

2 Results 1 X

T EXPLAIN ANALYZE SELECT * FROM Heritage Fu| 5 ] v | &~
g A7 QUERY PLAN v M value %
H| & 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=340.392..4055.255 rows=10 loops=1) Limit (cost=1.01..1653.2
= 3 -= Nested Loop (cost=0.58.274274.70 rows=1744 width=331) (actual time=340.335.3096.154 rows=10 loops=1)

' 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

n Index Cond: (site_id = 100)

s >8 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 = s.region_id)
14 -= Index Scan using protection_status_pkey on protection_status ps (cost=0.15.8.17 rows=1 width=126) (actL
15 Index Cond: (protection_status_id = s.protection_status_id)
T - Index Scan 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 = f.object_id)

g) 18 Planning Time: 1.215 ms

& 19 Execution Time: 4055.439 ms

P

@ Refresh ~ 2 HES > 2l i 0 Exportdata v 3t 200 .19 -+ 19 row(s) fetched = 47125, 0n2026-05-06 ¢

lMocTaBeHn ce cnegHUTE MHAOEKCK:
CREATE INDEX IF NOT EXISTS idx_fragments_site_id ON
Fragments(site_id);
Mo nocTaByBak-€TO HA UHAEKCUTE, NNIAHEPOT NoBeke He npasu Seq Scan on
fragments, Tyky kopucTu:
33. Index Scan using idx_fragments_site_id on fragments — HamecTo ckeHupare
Ha 10 M1nMoHN penosu
34. Index Scan using objects_pkey on objects
35. Index Scan using sites_pkey on sites
36. Index Scan using regions_pkey on regions
37. Index Scan using protection_status_pkey on protection_status
BpemeTo Ha nsBpyBakwe nagHa og 4055.439 ms Ha 1.264 ms — nogobpyBake o4
~3208 natu



1
(N}
k.
i3] | --podeleni spored lokalitet
CREATE INDEX IF NOT EXISTS idx_objects_site_id ON Objects(site_id);
Al CREATE INDEX IF NOT EXISTS idx_fragments_site_id ON Fragments(site_id);
.

H’gq@amﬁ

@ Results 1 X |

T EXPLAIN ANALYZE SELECT * FROM Heritage_Fu |2 Z Enter a SQL expression to filter results (use Ctrl+Space)

@]
Limit (cost=145.121.31 rows=10 width=347) (actual time=0.415..1.144 rows=10 loops=1)
-> Nested 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)

]

<1 Text | BH Grid

4 -> Index Scan using idx_fragments_site_id on fragments f (cost=0.43..6978.83 rows=1745 width=>56) (actual time=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)

g -> Nested Loop (cost=0.43.16.50 rows=1 width=173) (actual time=0.122..0.125 rows=1 loops=1)

9 -> 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 loo}
16 Index Cond: (object_id = f.object_id)

17 Planning Time: 223.988 ms

- Execution Time: 1.264 ms |

[& Record




BpemeTo wu3MuMHaTO BO WU3BpLYBake Ha onepauunite insert m update no

NHOEeKcMpaHe n3HecyBa

CREATE INDEX idx_pa_author_id ON Publication_Authors(author_id);
ANALYZE Publication_Authors;
ANALYZE Publications:

EXPLAIN ANALYZE SELECT * FROM Publications_with_Authors WHERE publication_id = 1ee;

ublication id, author id)

t=dF & T O B statistics1 X
Name Value
Updated Rows 1
Execute time  1.651s

fEmE

&

B D

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)

WALUES (2, 50000)

WULIT MLBIUIS 1 W S LRIV au = 5 e mfauI_tu

JOIN Protection_Status ps ON s.protection_status_id = ps.protection_status_id;

EXPLAIN ANALYZE SELECT * FROM Heritage Full Overview WHERE site_id = 18@ LIMIT 18;

-- 1nserT]

INSERT INTO Fragments (
description,
site_id,
object_id,
status_id,
found_by_user_id,
discovery date

)

SELECT
‘Hos ¢parmenTt’,

>
object_id,
1,
1,
CURRENT_DATE
FROM Objects
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;
ANALYZE Fragments;

create OR replace VIEW Site_Statistics AS
4

R —
~ O B Statistics 1 X |

Name

Value

Updated Rows 1

Execute time  2.152s
Start time
Finish time

Query

Tue May 12 23:14:17 CEST 2026
Tue May 12 23:14:19 CEST 2026
INSERT INTO Fragments (

description,

site_id,

object_id,

ctatie id

| CEST| en Writable | Smart Insert | 1238:10:434



i,

CURRENT_DATE
FROM Objects
LIMIT 1;

@ -- UPDATE
JPDATE Fragments
SET description = 'Axypupan gparment’
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
< eipsdit
4
= O [ statistics 1
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 = 'AxypupaH dparmedT
WHERE fragment_id = (
SELECT fragment_id
ERNM Eranmants
‘ CEST| en | Writable Smart Insert 1258:1[139] Sel: 139



