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View 1: v_lab_request_details
1. Tlpumapen punrtep

o llpumapen ¢unrep 3a oB0j moriex e komoHara request_id. bunejku cexoe maboparoprcko dapame
¥MMa eIMHCTBCH UACHTU(UKATOP, HAJUECT CIIy4aj Ha yrnoTpeda e npedapyBame Ha KOHKPETHO
Oapame cropes] HeroBUOT UICHTU(GUKAIUCKY Opoj. JlOMONMHUTEHO, TOTIISAOT MOXKE J1a Ce
KOPHUCTH 3a ToOMBamke HH()OPMAITNH 32 MAalMEeHTOT KOj TO TIOAHEN 0apameTo U jaboparopujara BO
KOja € IOJHECEHO OapameTo.

2. Hawmena Ha mornenor

o Iloremor v_lab request details e kpeupas co 1ein aa 00e30e1u HEeHTPaTH3UPaHO MECTO 3a
nperiie]] Ha CUTe BaKHU HH(POPMAIIMH MTOBP3aHHU CO eHO JlabopaTopucko Oapame. Hamecto
aruiikaijara na npasu nmoseke JOIN oneparinu nomery tadenute lab_request, patient u lab
cekoraiil Kora ¢ noTpeOeH MprKa3 Ha JeTaluTe 3a 0apameTo, OBHE MOJATOIM Ce BeKe 00CIMHETH
BO €JICH TIOTJIEI.

[Mornenor conpyxu MHPOPMALIUH 3a:

HACHTU(HUKATOP U JIaTyM Ha 0apameTo;

cTaryc Ha 0apameTo;

MO/IaTOLI 32 MALUEHTOT;

oJaTo1y 3a JabopaTopujara BO Koja € IOIHECEHO 0apameTo.

o Ogoj momiea 01 ce KOPUCTET BO KOPUCHUIKUOT HHTEPdE)C 3a MPUKa3 Ha JIeTaIu 3a Oapame,
npebapyBame Ha Oaparma U aJIMUHUCTPATUBEH IMPerie/ Ha TJaO0PaTOPUCKUTE aKTUBHOCTH.



Tectupame Ha iepdopmaHcHuTe
3a aHanu3a Ha niepopMaHcuTe Oelie H3BPIICH CIACTHUOT MPAIIATHUK:

EXPLAIN ANALYZE
SELECT *

FROM v_lab request details
WHERE request_id = 100;

PesynraruTe mokaxaa Jexa BpeMeTO Ha H3BpIIyBame m3HecyBa 115.793 ms.

Co oryen Ha TOA MITO CUCTEMOT pabOTH co rojeM 6poj 3amwc (10 MuTHOHN ManueHTH U |
MUJIFOH JTA00paTOpUCKH Oapama), 0Ba BpeMe ce cMeTa 3a MpudarinBo 3a ToTpeduTe Ha
aruIMKaIiyjara.

AHanu3a Ha IUIAaHOT Ha U3BPIIYBambe

[Tpu ananm3ara Ha execution plan Germne 3abenexano aexa PostgreSQL xopuctu Index Scan
oliepanuy 3a CUTe TabeIr KOM y4eCTBYBaaT BO MOIJIE/IOT.

Ce KopHCTaT CICIHUTE HHICKCH:
o lab request pkey 3a TaGenara
lab_request;
o patient_pkey 3a Tabenara patient;

o lab_pkey 3a Tabenara lab.

IInanor He coapxu Seq Scan onepanuu. Toa 3Ha4u AeKa CUCTEMOT HE T CKEHHpaA LIEJIIOCHO
TabenuTe, TYKy TUPEKTHO MPHUCTaIyBa 0 NOTPEOHUTE 3allUCH TIPEKy MOoCTOeUKHTe HHAeKCH. OBa
3HAUUTEIHO IO HaMaTyBa BPEMETO Ha W3BPIIYBakE U OBO3MOXKYBa HoeukacHa padboTa co
TOJIEMH KOJIMYMHU Ha MOAATOLH.

[IpoBepka Ha UHIOEKCHUTE

JlomonHuTenHO Oellie U3BpIlICHA MPOBEPKa Ha MHACKCUTE 3a Tabenara lab request co KopucTeme
Ha CHCTEMCKHOT Karajor pg_indexes.

Pesynrarute nmokaxaa Jieka Tabenara pacrosiara co mpuMapeH UHICKC:
lab_request pkey

OBoj uHEKC e KpenpaH kako B-Tree nHaekc Haj kooHaTa request id ¥ aBTOMaTCKU Ce KOPUCTH
on PostgreSQL mpu npebapyBame criopes] IpUMapHUOT KITyd.



6. Ilorpeba o mOTMOMHUTEITHA ONITHUMH3AIIH]a

o m3BpmieHaTa ananu3a Oelie yTBpACHO JeKa HeMa oTpeda o JOMOIHUTETHO HHACKCUPAhe
WJIH TIpeypeayBame Ha mpamaraukoT. Cute JOIN omepanmn KOpUCTAT TOCTOCUKH HHIEKCH, a
BPEMETO Ha W3BPIIIYBAmkE € BO MPUQATIMBH TPAHUIIH.

7. 3axiydox

[ornenot v_lab_request details e moOpo onTUMU3UpaH U €PUKACHO TH KOPUCTH MOCTOCUKHUTE
WHAEKCH BO 0azarta Ha mojarony. AHanmu3ara mokaxa aexa PostgreSQL xopuctu Index Scan 3a
CHUTe pelleBaHTHH Tabemnn, 6e3 mojaBa Ha Seq Scan omnepanuu. [lopagu Toa He Hemie moTpedbHO
JI0/1aBab-¢ HAa HOBH MHJIEKCH WIIM MOIM(HUKAINMja Ha TPaIlaTHUKOT. BpemeTo Ha W3BpIIyBame 01
115.793 ms e 3a0BOJUTETHO U MOIIIEOT € IMOJITOTBEH 3a yIoTpeda BO arThKaIlijara.

View 2: v_invoice_payment_summary
1. Ilpumapen dbunrep

[Ipumapen ¢unrep 3a 0Boj morien e konoHata invoice_id. [TormenoT ce KopuCTH 3a TPUKAKYBAHE
Ha MHQOpManuu 3a GpakTypuTe, H3BPIICHUTE TUTAKamkba, IPEOCTAHATHOT U3HOC 32 HAIIaTa U
OpOjOT Ha U3BPIIICHHU TUTakamka 3a cekoja akTypa.

2. Hawmena Ha mornenor

[lormenoT v_invoice payment summary ra 00equHYyBa OAATOLUTE O TabeluTe invoice u
payment 1 OBO3MOXKYBa [IEHTPAIM3UPaHO clieliekhe Ha GUHAHCUCKUTE UH(OpMAIIUK IOBP3aHU CO
(dakrypute. Bo paMku Ha aruivkaipjata 0Boj 1momies Ou ce KOpUCTeN 3a PUHAHCUCKU U3BCIITAH,
ClIe/ICH¢ Ha CTATYCOT Ha IJIakamkara U aHAIN3a Ha TIPUXOJIUTE.

3. Amnanuza npej onTuMHU3aIuja
3a aHanu3a Ha nepopMaHcuTe Oelie U3BPIICH CACIHUOT IPaIIaTHUK:

EXPLAIN ANALYZE

SELECT *

FROM v_invoice payment summary
WHERE invoice id = 100;



4 EXPLAIN ANALYZE
SELECT *
FROM v_invoice_payment_summary
WHERE invoice_id = 106;

Services
T & Output | (1T Result 3
@ o B &,
L QUERY PLAN
GroupAggregate (cost=1000.42..107611.84 rows=1 width=111) (actual time=226.495..234.628 rows=1 loops=1)
-> Nested Loop Left Join (cost=1800.42..107611.77 rows=11 width=58) (actual time=52.861..234.563 rows=7 loops=1)
-> Index Scan using invoice_pkey on invoice i (cost=8.42..8.44 rows=1 width=39) (actual time=0.887..8.894 rows=1 loops=1)
Index Cond: (invoice_id = 1688)
> Bather (cost=1000.80..107603.22 rows=11 width=15) (actual time=52.759..234.448 rows=7 loops=1)
Workers Planned: &
Workers Launched: 4
-> Parallel Seq Scan on payment py (cost=0.00..106682.12 rows=3 width=15) (actual time=76.304..192.374 rows=1 loops=5)
Filter: (invoice_id = 188)
Rows Removed by Filter: 1999999
Planning Tine: 9.656 ms
JIT:
Functions: 26
Options: Inlining false, Optimization false, Expressions true, Deforming true
a Timing: Generation 2.348 ms (Deform 1.012 ms), Inlining @.888 ms, Optimization 1.837 ms, Emission 29.545 ms, Total 33.738 ms

14 Execution Time: 235.648 ms 16 rows

N3mepeHOTO BpeMe Ha U3BpIIyBamke u3Hecynae 235.668 ms.

Opn ananmzara Ha execution plan Oerre 3a0enexaHo KoprucTemke Ha omeparujara Parallel
Seq Scan Bp3 Tabenara payment. Opa 3Hauu aeka PostgreSQL u3BpliyBa ceKBEHIUjaIHO
CKEHHpam-e Ha ToJIeM e of] Taberara 3a Ja ' IPOHajJie 3allUCUTE KOW OAroBapaar Ha

ycioBor invoice id = 100.

bunejku Tabenara payment compsxu oxony 10 MUITHOHH 3aITMCH, HEAOCTATOKOT HAa WHAEKC
HaJ| KOJIOHATa invoice id mpeau3BuKyBaiie HeOTPEOHO YNTAkE Ha TOJIEM OpOj PeIOBH.
Bo execution plan Gemie 3abenexaHo jeka roixeM Opoj 3amucu Ouile OTCTPaHETH MPEKy

($uITEepOT Mpes Ja ce MPOoHajaaT MOTPEOHUTE PE3YJITATH.

SELECT *
0M pg_indexes
WHERE tablename = 'payment';

Services
T & Output (Il advdb_2025261_pri_la...pg_catalog.pg_indexes
O Bk <0 t L DDL
|| schemaname = tablename : [[Jindexname = [[]tablespace = [indexdef

public payment payment_pkey ) CREATE UNIQUE INDEX payment_pkey ON public.payment USING btree (payment_id) indexdef: t¢



4. Ontumuzanmja

ITo ananu3zara Gelle yTBpAEHO JieKa [NIaBHATa IPUUYUHA 32 30aBEHOTO U3BPIIYBAE €
HEJ0CTAaTOKOT Ha WHAEKC HaJ KoJoHaTa invoice id Bo Tabenara payment.

3a nogoOpyBame Ha nepdopMancuTe Oerie KpeupaH cIeTHIOT HHACKC:

CREATE INDEX idx_payment_invoice_id
ON payment(invoice_id);

OBoj nHAEKC 0BO3MOXKYBa PostgreSQL nupexTHO ga mpucTany 10 MOTpeOHUTE 3aIicy HaMeCTO
Jla CKeHHpa roJieM Jiel off Tabenara.

5. Amnanmza rmo onTEMH3aNAja

[To xpenpameTo Ha MHAESKCOT TIOBTOPHO Oeliie U3BPIIeH UCTHOT nparramHiuk co EXPLAIN
ANALYZE.

HoBoTto Bpeme Ha u3BpiyBame n3HecyBa 0.249 ms.
Execution plan nokaxyBa neka PostgreSQL moseke He kopuctu Parallel Seq Scan, Tyky kopuctu:
Index Scan using idx_payment_invoice id

Co oBa npebapyBameTo Ce U3BPIITYBa TUPEKTHO MPEKY WHACKCOT, 0e3 moTpeda o YhTame Ha
MUJIMOHH PEJOBH O Tabenara payment.

4 EXPLAIN ANALYZE
SELECT *
FROM v_invoice_payment_summary
WHERE invoice_id = 108;

ices
() Output T Result 7
D e < Q 2 QR L csv 4
1) QUERY PLAN
GroupAggregate (cost=0.86..57.25 rows=1 width=111) (actual time=0.197..0.198 rows=1 loops=1)
-> Nested Loop Left Join (cost=08.86..57.18 rows=11 width=58) (actual time=0.081..8.181 rows=7 loops=1)
-> Index Scan using invoice_pkey on invoice i (cost=8.42..8.44 rows=1 width=39) (actual time=8.015..0.016 rows=1 loops=1)
Index Cond: (invoice_id = 168)
-> Index Scan using idx_payment_invoice_id on payment py (cost=0.43..48.62 rows=11 width=15) (actual time=0.062..0.157 rows=7 loops=1)
Index Cond: (invoice_id = 168)
Planning Time: 0.534 ms

g Execution Time: 8.249 ms



6. 3axiydox

HonaBameTo Ha HHAEKCOT idX_payment_invoice id 3HaYNTETHO TH TON00PU NepPOpPMaHCHUTE Ha
mornenoT. BpemeTo Ha n3BpityBame Oerre HamaneHo o 235.668 ms Ha 0.249 ms, mTo
MIpeTCTaByBa MOJO0pyBame o1 IpUOMKHO 946 atn. AHanM3ara MOTBPAX AeKa WHAEKCOT
YCIIEHIHO T euMuHMpaie Sequential Scan 1 0BO3MOXKH 3HAYUTENTHO OS(YUKACHO U3BPILIYBAHE
Ha MPaIIaHUKOT.

3.View 3: v_sample details
1. Ilpumapen ¢urrep

[Ipumapen ¢unrep 3a oBoj momien e kononara sample id. [TormenoT oBo3MoXXyBa nmpedapyBame
Ha KOHKPETEH NMPUMEPOK ¥ MPUKaKyBarbe Ha IOTIOTHUTEIHN HH(OPMAIIH TIOBP3aHH CO HETO.

2. Hawmena Ha mornenor

[ornenor v_sample details ru o0equnyBa nmogaronure ox Tabenute sample, sample_type u
employee. Herosara 1ien e na 06e30e1u neTaneH nperies Ha MPUMEPOIUTe, HUBHUOT THIT U
BpabOTEHHUOT KOj TO U3BPILMI 36MaETO HA TIPUMEPOKOT.

Bo pamku Ha anuMKaryjaTa 0Boj MOIJIE MOYXKE /1a € KOPHCTH 32 CIEICHE Ha IPUMEPOIIH,
MIPOBEpKa Ha HUBHUOT CTATYC M HIEeHTH(HUKAIH]ja HAa BpaOOTEHHOT KOj € OJTOBOPEH 32 HUBHOTO
cobupame.

3. Amnanmza Ha nepdopmaHcuTe
3a aHanm3a Ha nepdopMancuTe Oerte U3BPIIEH CIEIHUOT IPaNIaTHUK:

EXPLAIN ANALYZE
SELECT *

FROM v_sample_details
WHERE sample_id = 100;

N3mepeHoTo BpeMe Ha U3BpILyBamke u3HecyBa 33.276 ms.
4. Amnanu3a Ha IUTaHOT Ha M3BPIIYBakE

On execution plan Oemre yrBpaeHo neka PostgreSQL xopuctu Index Scan onepanuu 3a curte
TabeJIi KoM y4eCTByBaar BO MOTICIOT:

o Index Scan using sample pkey
o Index Scan using sample_type pkey
o Index Scan using employee pkey



Cure oBp3yBama MmoMery TabennTe ce H3BPIITyBaaT MPeKy MOCTOSUKH WHAECKCH, 6e3 moTpeda of
[IEJIOCHO CKEHHUpare Ha TabenuTe.

JomomauTenHo, He ce 3abenexxann Seq Scan win Parallel Seq Scan omeparum, mro ykaxkyBa Ha
e(uKaceH MpUCTan JI0 TOAATOINTE.

5. OnrtuMmuzanmja

[To ananu3ara Gelie yTBp/IEHO JcKa HeMa oTpeda ol AOMOTHUTEITHO HHICKCUPAhE WK IPOMEHA
Ha TpamanrHuKoT. PostgreSQL Beke ru KoprCTH IpUMapHUTE HHIEKCH Ha CUTE BKITy9eHHU TaOelu.

6. 3axiIydok

[ornenor v_sample_details e mo6po onTuMusupan u 06e36emyBa 6p30 U3BPIIYBAKE TIypH U TIPU
pabota co Tabenara sample koja compku okony 10 Mumonu 3amucu. BpemeTo Ha U3BpIITyBame
o 33.276 ms ce cMeTa 3a OJUIMYEH Pe3ynTaT u He Oerne moTpedHa JONMOTHUTETHA ONTUMHU3AIIH]a.

9 EXPLAIN ANALYZE
SELECT *
FROM v_sample_details
WHERE sample_id = 1660;

ervices

% &) Output | [T Result 8
) QUERY PLAN
Nested Loop (cost=0.99..25.07 rows=1 width=105) (actual time=33.2087..33.210 rows=1 loops=1)
-> Nested Loop (cost=0.71..16.76 rows=1 width=73) (actual time=33.140..33.142 rows=1 loops=1)
=> Index Scan using sample_pkey on sample s (cost=0.43..8.45 rows=1 width=43) (actual time=33.104..33.106 rows=1 loops=1)
Index Cond: (sample_id = 100)
-> Index Scan using sample_type_pkey on sample_type st (cost=0.28..8.29 rows=1 width=38) (actual time=08.029..0.029 rows=1 loops=1)
Index Cond: (sample_type_id = s.sample_type_id)
-> Index Scan using employee_pkey on employee e (cost=0.28..8.30 rows=1 width=28) (actual time=0.061..0.862 rows=1 loops=1)
Index Cond: (employee_id = s.collected_by_employee_id)
Planning Time: 23.673 ms

Execution Time: 33.276 ms

4.View 4: v_test_result_details
1. Ilpumapen duntep

[Mpumapen ¢uirep 3a oBoj mornen e konoHara test_result id. [TorenoT oBo3MOXKyBa
nperiie]] Ha KOHKPETeH JIA00PaTOPUCKH PE3yJITar 3aeHO CO MapaMeTpUTe,

MPUMEPOKOT U BpaOOTEHUOT KOj TO U3BPILIWII TECTOT.



2. Hamena

[MornmenoT ru o6enuHyBa NogaTonuTe on Tabenute test result, result parameter, sample u
employee. HeroBara HameHa e ga 00e30enu geTajeH mpruka3 Ha 1a00paTOpUCKHUTE pe3yaTaTu
Y CUTE PeJICBAaHTHHU WH(OPMAIIUY TTOBP3aHU CO HUB.

3. Amnanmza Ha ephopMaHCUTE
W3BpIieH € CIICAHUOT MpallaTHUK:

EXPLAIN ANALYZE
SELECT *
FROM

v_test result details
WHERE test result id =
100; Bpeme Ha

U3BPILYBAbE:

100.958.1
4. Amxanu3a Ha IJIAHOT Ha W3BPILIYBAHkE

PostgreSQL xopuctu:

Index Scan using test result pkey

Index Scan using result parameter pkey
Index Scan using sample pkey

Index Scan using employee pkey

Cute JOIN onepanyu KopucTar WHIEKCH U He ce 3a0enexanu Sequential Scan omeparum.
5. Onrtumwuzanuja

He Gemie morpeOHa nononaauTenHa ontumMusanyja ounejku PostgreSQL Beke ru kopuctu
MPUMApHUTE UHJIEKCH Ha CUTE BKIYYCHHU Ta0EIH.

6. 3axkiIydok

[ornenot e 7o6po ONTUMU3UPAH U OBO3MOXKYBa Op3 mpucTan a0 nogarouute. M nokpaj toa
mTo koMOuHupa noseke Tadenu npexy JOIN onepaunu, BpeMeTo Ha U3BPIIYBAakEe OCTaHyBa
HUCKO U He Oelie NoTpeOHa IOTOTHUTETHA HHTEPBEHIIN]a.



4 v EXPLAIN ANALYZE
SELECT *
FROM v_test_result_details
WHERE test_result_id = 10€;

ervices
(=) Output (1) Result 9
T R O 5 R O, csv
(I QUERY PLAN
Nested Loop (cost=1.43..33.51 rows=1 width=113) (actual time=100.900..100.902 rows=8 loops=1)
-> Nested Loop (cost=1.15..25.20 rows=1 width=85) (actual time=100.900..100.901 rows=0 loops=1)
-> Nested Loop (cost=0.71..16.75 rows=1 width=75) (actual time=100.960..100.900 rows=0 loops=1)
-> Index Scan using test_result_pkey on test_result tr (cost=0.42..8.44 rows=1 width=42) (actual time=160.899..100.899 rows=t
Index Cond: (test_result_id = 100)
-> Index Scan using result_parameter_pkey on result_parameter rp (cost=0.29..8.30 rows=1 width=41) (never executed)
Index Cond: (parameter_id = tr.parameter_id)
-> Index Scan using sample_pkey on sample s (cost=0.43..8.45 rows=1 width=18) (never executed)
Index Cond: (sample_id = tr.sample_id)
-> Index Scan using employee_pkey on employee e (cost=0.28..8.30 rows=1 width=28) (never executed)
Index Cond: (employee_id = tr.performed_by_employee_id)
Planning Time: 208.260 ms

Execution Time: 100.958 ms

13 rows

advdb_2025261_pri_labsys@localhost > W console SUM: 0 81 564:1(79 chars, 3 line breaks)

5.View 5: v_patient_statistics
1. Tlpumapen ¢punrep:

[Mornenot Hema ¢unrep OUEjKM MPUKaXKyBa arperupaHl CTATUCTHYKH WH(POPMAIIH 33 CHTE
MAIMEeHTH BO CUCTEMOT.

2. Hawmena:

IMornenot 06e30e/yBa CTATUCTHYKH MPeriie]l Ha MAlUEHTUTE CIIOPE]] ITOJT M CTATyC Ha aKTUBHOCT.
Moxe J1a ce KOPUCTH BO a]MUHHCTPATUBHU naneu, dashboard u3Bemtan u aHaTUTUIKH
MPeyIC/IH.

3. Tecrtupame:

EXPLAIN ANALYZE
SELECT *
FROM

v_patient_statistics;
Bpeme Ha uzBpiIyBame:
1019.278 ms

[Inan Ha

M3BpUIYBamKE!



PostgreSQL xopucTu:
Parallel Seq Scan on patient

Oneparyjara e ouekyBaHa Oujejku morie 0T u3Bpirysa arperupame (COUNT) Hag cute 10
MUJIMOHHU 3alMCHU 0] Tabenara patient.

OnTumu3anmja:

He Gemie n3Bpiena qomomHATETHA ONTHMH3ANNja. briejku mpamaiHiuKoT Mopa 1a Ta 00padotn
CHTE 3aIIMCH 32 Ja ja IpecMeTa CTaTUCTHKATa, MHIEKCUTE He OU JOHeJe 3HAaYNTEeTHO
noo0pyBame Ha ieppopMaHcuTe.

3aKITydoK:

U nokpaj Toa mto ce o6paboTyBaar okoiny 10 MIJTHOHU 3aITCH, BPEMETO Ha U3BPIIIYBamkhEe
W3HecyBa NMpHOIMKHO | ceKyH/a, ITO € BO paMKHUTE Ha TIOCTABEHOTO Oapambe (Tof] 2 CeKYH/IN).
[Mopanu Toa He Gemie MoTpeOHA AOMOIHUTETHA ONITUMHU3ALIH]a.



Worker 2: Sort Method: quicksort Memory: 25kB
Worker 3: Sort Method: quicksort Memory: 25kB
-> Partial HashAggregate (cost=223405.04..223405.06 rows=2 width=26) (actual time=943.649..943.651
Group Key: patient.gender
Batches: 1 Memory Usage: 24kB
Worker ©: Batches: 1 Memory Usage: 24kB
Worker 1: Batches: 1 Memory Usage: 24kB
Worker 2: Batches: 1 Memory Usage: 24kB
Worker 3: Batches: 1 Memory Usage: 24kB
-> Parallel Seq Scan on patient (cost=0.00..198403.52 rows=2500152 width=3) (actual time=0.0¢
Planning Time: 0.972 ms
JIT:
Functions: 33
Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 4.940 ms (Deform 2.571 ms), Inlining 0.000 ms, Optimization 2.800 ms, Emission 54.470 ms, Tot:

26 Execution Time: 1019.278 ms

() QUERY PLAN :
Finalize GroupAggregate (cost=224405.13..224406.19 rows=2 width=26) (actual time=976.363..984.770 rows=2 loops=1)
Group Key: patient.gender
-> Gather Merge (cost=224405.13..224406.09 rows=8 width=26) (actual time=976.316..984.724 rows=10 loops=1)
Workers Planned: 4
Workers Launched: 4
-> Sort (cost=223405.07..223405.07 rows=2 width=26) (actual time=943.739..943.741 rows=2 loops=5)
Sort Key: patient.gender
Sort Method: quicksort Memory: 25kB
Worker 0: Sort Method: quicksort Memory: 25kB
Worker 1: Sort Method: quicksort Memory: 25kB
Worker 2: Sort Method: quicksort Memory: 25kB
Worker 3: Sort Method: quicksort Memory: 25kB
-> Partial HashAggregate (cost=223405.04..223405.06 rows=2 width=26) (actual time=943.649..943.651 row..
Group Key: patient.gender
Batches: 1 Memory Usage: 24kB
Worker @: Batches: 1 Memory Usage: 24kB
Worker 1: Batches: 1 Memory Usage: 24kB
Worker 2: Batches: 1 Memory Usage: 24kB
Worker 3: Batches: 1 Memory Usage: 24kB
-> Parallel Seq Scan on patient (cost=0.00..198403.52 rows=2560152 width=3) (actual time=0.060....

Planning Time: 0.972 ms

View 6: v_ordered_test details

1. TIpumapen dunrep

request_id



Hamena

[MornenoT 06e30eayBa MHPOPMALINY 32 HApAYAHUTE TECTOBU, HUBHUOT TUM ¥ 1ieHa. Ce KOPUCTH MPU
Iperies Ha TJabopaTopucKky Oapama U aHalTn3a Ha N3BPIICHUTE TECTOBH.

Tectupame

EXPLAIN ANALYZE
SELECT *

FROM v_ordered test details
WHERE request _id = 100;

Bpeme Ha u3BpiyBame

180.527 ms

AHanu3a Ha IJIaHOT Ha U3BPIILYBambE
PostgreSQL xopuctu:

Index Scan using ordered test request id test id key
Index Scan using test pkey
Index Scan using test type pkey

Cute JOIN onepannu KopucTaT HHIEKCH U He ce 3a0enexanu Sequential Scan omeparum.
Onrtumuzanyja

He Geme motpeOHa nononaHuTenHa onTuMm3anyja ouaejku PostgreSQL Beke KopucTr COOABETHU
MHJIEKCH 3a pebapyBame 1 IOBP3yBamke Ha TabemuTe.

3aKIy4ok

[Torneor € 700po ONTUMHU3MpPAH ¥ OBO3MOXKYBa Op3 MPHCTAIT JI0 MTOAATOLUTE IypH ¥ U paboTa co
Taberna Koja COIPKU MPUOIMKHO | MUIIMOH 3aITHCH.




i | RS O) 2 QRS csv L L £l e

[T QUERY PLAN
Nested Loop (cost=0.99..29.69 rows=2 width=77) (actual time=84.116..180.462 rows=3 loops=1)
-> Nested Loop (cost=0.71..29.06 rows=2 width=44) (actual time=83.557..179.856 rows=3 loops=1)
-> Index Scan using ordered_test_request_id_test_id_key on ordered_test ot (cost=0.42..12.46 rows=2 width=12)
Index Cond: (request_id = 100)
-> Index Scan using test_pkey on test t (cost=0.28..8.30 rows=1 width=36) (actual time=32.113..32.113 rows=1 1
Index Cond: (test_id = ot.test_id)
-> Index Scan using test_type_pkey on test_type tt (cost=0.28..0.32 rows=1 width=41) (actual time=0.199..0.199 rows=
Index Cond: (test_type_id = t.test_type_id)
Planning Time: 140.337 ms

Execution Time: 180.527 ms

7. lIpumapen ¢puarep v_ordered_package details
request_id
1. Hamena

[TormenoT 06e36eayBa MHPOPMAIINH 32 HApAYaHUTE TTAKETH aHAIHM3H, HUBHATA IIeHa U OpOjoT Ha
TECTOBHU KoM I'l cop:kar. Ce KOPUCTH MPH Iperie]] Ha JabopaToprcku Oapama U aHaiu3a Ha
MaKEeTUTE KOU CE U3BPIIyBAaaT.

2. Tectupame

EXPLAIN ANALYZE

SELECT *

FROM v_ordered package details
WHERE request_id = 100;

3. Bpewme Ha u3BpIIyBamke
28.015 ms
AHanu3a Ha IUTaHOT Ha U3BPIIYBamkbe
PostgreSQL xopuctu:

Index Scan using ordered package request id package id key
Index Scan using analysis_package pkey
Index Only Scan using test_in_package package id test id key



JlomoJIHUTENHO c€ KOpHUCTaT:

GroupAggregate Sort 3a mpecMeTka Ha

OpOjOT Ha TECTOBU BO CEKOj MAKET.
He ce 3abenexanu Sequential Scan onepanuu.
4. Ontumuzanmja

He 6emie motpebna nonmomHuTenHa onTrMm3anuja ounejku PostgreSQL Beke ru kKopucTu
COOJJBETHUTE WHIICKCH.

5. 3axiydok

[TormenoT e nobpo ontummsupan. M mokpaj ymotpedara Ha arperarau ¢yakiuun u GROUP BY
orepalny, BpEMETO Ha U3BPUIYBAkE OCTaHyBa MHOT'Y HHCKO U U3HecyBa camo 28.015 ms.

() Output  [ffl Result 14
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([J QUERY PLAN
GroupAggregate (cost=17.13..17.17 rows=2 width=60) (actual time=27.944..27.946 rows=0 loops=1)
Group Key: op.ordered_package_id, ap.package_id
-> Sort (cost=17.13..17.14 rows=2 width=56) (actual time=27.943..27.944 rows=0 loops=1)
Sort Key: op.ordered_package_id, ap.package_id
Sort Method: quicksort Memory: 25kB
-> Nested Loop Left Join (cost=0.97..17.12 rows=2 width=56) (actual time=27.913..27.914 rows=0 loops=1)
-> Nested Loop (cost=0.70..16.75 rows=1 width=52) (actual time=27.912..27.913 rows=0 loops=1)
-> Index Scan using ordered_package_request_id_package_id_key on ordered_package op (cost=0.42..8.¢
Index Cond: (request_id = 100)
-> Index Scan using analysis_package_pkey on analysis_package ap (cost=0.28..8.29 rows=1 width=44)
Index Cond: (package_id = op.package_id)
-> Index Only Scan using test_in_package_package_id_test_id_key on test_in_package tip (cost=0.28..0.36
Index Cond: (package_id = ap.package_id)
Heap Fetches: 0
Planning Time: 123.984 ms

Execution Time: 28.015 ms

8.v_employee schedule details
View 8: v_employee schedule details

1. Tlpumapen ¢punrep:
employee id



2. Hawmena:
[TormenoT ce kopucTH 3a MPHUKa3 HA PACIIOpeOT Ha BpaOOTEHUTE, 3a€HO CO JlaboparopHjara BO Koja
paboTar u THIIOT HA CMEHA.

3. Tectupame:
EXPLAIN ANALYZE
SELECT *
FROM v_employee schedule details
WHERE employee id = 100;

4. Bpeme Ha U3BpIIYyBame:
45.446 ms

[Inan Ha u3BpIIyBamE:

PostgreSQL kopuctu Index Scan Bp3 employee u Bitmap Index Scan Bp3 employee schedule. 3a
tabenara lab ce kopuctu Seq Scan, HO oBa e pudamBo Ouaejku Tabdenara lab compxu camo 1000
3aIHCH.

5. Ontummzanmja:
He Geme motpeOHa JOMOTHUTETHA ONITUMH3AIIN]A.

6. 3aKIydoK:

HOI‘HCI[OT pa6OTI/I C(I)I/IKaCHO 1 BPpEMETO Ha U3BPITYBalkE € NAJICKY 110/ 2 CCKYHIU.
" () QUERY PLAN
Hash Join (cost=41.36..121.61 rows=20 width=112) (actual time=45.047..45.375 rows=20 loops=1)
Hash Cond: (es.lab_id = 1l.lab_id)
-> Nested Loop (cost=4.86..84.96 rows=20 width=75) (actual time=44.528..44.835 rows=20 loops=1)
-> Index Scan using employee_pkey on employee e (cost=0.28..8.30 rows=1 width=28) (actual time=0.038..0.040 rows=1
Index Cond: (employee_id = 100)
-> Bitmap Heap Scan on employee_schedule es (cost=4.57..76.46 rows=20 width=51) (actual time=44.483..44.777 rows=2
Recheck Cond: (employee_id = 100)
Heap Blocks: exact=20
-> Bitmap Index Scan on employee_schedule_employee_id_work_date_shift_type_key (cost=0.00..4.57 rows=20 widt
Index Cond: (employee_id = 100)
-> Hash (cost=24.00..24.00 rows=1000 width=33) (actual time=0.504..0.504 rows=1000 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 73kB
-> Seq Scan on lab 1 (cost=0.00..24.00 rows=1000 width=33) (actual time=0.013..0.293 rows=1080 loops=1)
Planning Time: 2.806 ms

Execution Time: 45.446 ms



View 9: v_lab_equipment_skills
1. Ilpumapen ¢punrep:
employee_id

2. Hawmena:
[ormenoT 06e36exyBa MHPOPMAIINH 32 BEIITHHUTE U CEPTU(UKAINHUTE Ha BpaOOTeHHTE 3a padoTa co
nmaboparopucka onpema. ['u moBp3yBa nonarorure o employee, employee equipment_skill,
lab_equipment u lab.

3. Tectupame:

EXPLAIN ANALYZE
SELECT *

FROM v_lab_equipment_skills
WHERE employee id = 100;

Bpeme Ha u3BpiyBame:
1.045 ms
AHanm3a Ha TUIAaHOT Ha M3BPIIYBambE:
PostgreSQL xopuctu:
Index Scan using employee pkey
Bitmap Index Scan using employee equipment_skill employee id equipment id key
Bitmap Heap Scan on employee equipment_skill
Index Scan using lab_pkey
3a tabenara lab_equipment ce kopucTu:

Seq Scan on lab_equipment

Oga e npudarnmBo Ouaejku Tabdenara coapxu camo okoiy 2000 3anucu u PostgreSQL nporienmn neka
Sequential Scan e oOp3 011 KOPUCTEHE UHJIEKC.

JIONOIHUTENHO CE KOPUCTH:

Hash Join Nested Loop 3a

MOBP3yBam-€ Ha TaOEIuUTe.
4. Onrumuzanyja:

He Gemie motpeOHa JonoaHMTETHA ONTUMH3aNK]ja OUAejKH CUTE TIIaBHH (DMIITPH KOPUCTAT ITOCTOCUKU
WH/IEKCH.



5. 3aKiIydox:

[Tornenot e BucOko onTuMU3NpaH. BpemeTo Ha u3BpliryBame u3HecyBa camo 1.045 ms, mto e
3HAYUTEITHO IO]] IIOCTABSHUOT Mpar Off 2 CEKYH/IH.

> () Output | fffl Result 16
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" (IJ QUERY PLAN
Nested Loop (cost=41.65..106.11 rows=10 width=135) (actual time=0.443..0.906 rows=8 loops=1)
-> Index Scan using employee_pkey on employee e (cost=0.28..8.30 rows=1 width=28) (actual time=0.017..0.019 rows=1 loops.
Index Cond: (employee_id = 160)
-> Nested Loop (cost=41.37..97.66 rows=10 width=103) (actual time=0.422..0.878 rows=8 loops=1)
-> Hash Join (cost=41.10..94.36 rows=10 width=74) (actual time=0.407..0.819 rows=8 loops=1)
Hash Cond: (le.equipment_id = ees.equipment_id)
-> Seq Scan on lab_equipment le (cost=0.00..48.00 rows=2000 width=57) (actual time=0.035..0.404 rows=2000 Llo.
-> Hash (cost=40.97..40.97 rows=10 width=21) (actual time=0.196..0.197 rows=8 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-> Bitmap Heap Scan on employee_equipment_skill ees (cost=4.37..40.97 rows=10 width=21) (actual time=0.
Recheck Cond: (employee_id = 100)
Heap Blocks: exact=8
-> Bitmap Index Scan on employee_equipment_skill_employee_id_equipment_id_key (cost=0.00..4.37 r.
Index Cond: (employee_id = 100)
-> Index Scan using lab_pkey on lab 1 (cost=0.28..0.33 rows=1 width=33) (actual time=0.006..0.006 rows=1 loops=8)
Index Cond: (lab_id = le.lab_id)
Planning Time: 1.231 ms
18 Execution Time: 1.045 ms

18 rows



