NHAEKCHU 1 OITUMHU3ALINJA HA IPAINAJIHULIA

Enena CnacoBcka 231141
Mapuja Cepruescka 231048
Kpuctujan Tpumaeckn 231132

View 1: Worker Global Rating

1.
2.

W

[Tpumapen ¢uirep 3a MaTepHjaIM3UPAHHOT TIOTIIe] ke oune criopen worker id

[Tornea0T ke ce KOPUCTHU 3a MPUKAKYBAKHE HA MPOCCUYHUOT PEJTHHT U OPOjoT Ha reviews 3a oxpeneH worker. Co
KOPHCTEHE Ha MaTepHjajIu3upaH MOTJIe] ce N30EerHyBa NOBTOPHO IIPECMETYBabE Ha arperaTHUTE BPEAHOCTH MPU
cekoja oTBapame Ha worker profile.

BpemeTo Ha n3BpiIyBame Ha NpaIlaiHUKOT € 18ms, mTo e npudarinBo BpeMe 3a aliiKaujara.

Bo mmanoT 32 n3BpiryBame ce kopructu Parallel Seq Scan Bp3 worker rating_summary. Mako ce mpaBu sequential
scan, ONITHMHU3aTOPOT IIPOLICHMI JIeKa Toa € Moe(UKacHO pelIeHHe 33 MOMEHTAIIHATA TOJIEMUHA Ha TIOJATOLHTE.
BpojoT Ha 3amicu e penaTHBHO MaJl, a BpeMETO Ha H3BPLIyBamke € MHOTY HUCKO. Hema moTpeba o1 TOMOITHUTEITHO
HHICKCUpame OMIejKi BpeMeTO Ha U3BPIIYBabe € 3aJ0BOJIUTEIHO, MATECPHjATM3UPAHUOT IIOIIE] BeKe I dyBa
MIPECMETaHUTE arperaTHy (GpyHKIUH, JOOJHUTEIICH HHACKC He OM TOHET 3HAYHTEIHO 000pyBamke Ha
mepopmaHcHTe.

EXPLAIN ANALYZE

SELECT *

FROM worker_rating_summary
WHERE worker_id = 95

1 X
IN ANALYZE SELECT * FROI|} { P lv| &YV~

AZ QUERY PLAN

Gather (cost=1000.00..4246.34 rows=1 width=22) (actual time=2.609..18.424 rows=1 loops=1)
Workers Planned: 1
Workers Launched: 1
-> Parallel Seq Scan on worker_rating_summary (cost=0.00..3246.24 rows=1 width=22) (actual time=4.841..10.710 rows=0 loops=2)
Filter: (worker_id = 95)
Rows Removed by Filter: 125000
Planning Time: 0.089 ms
Execution Time: 18.462 ms

View 2: Worker Category Rating

1.

2.

[pumapen ¢urrep 3a materializer view worker rating_summary ke 0une ciopen worker id, a momoxHHUTEIHO ke
MOJKe J1a ce pebapyBa u criopen category id

[Tornenor ke ce KOPUCTH 3a NPUKAKYBake HA IPOCEYHUOT PEJTUHT U OpOjOT Ha reviews 3a ofpeneH worker 1o
KaTeropuu, Kako ¥ OpojoT Ha reviews 3a cexoja kareropuja. Co Toa ce u30erHyBa MOBTOPHO MPECMETYBabE Ha
OIICHKHUTE MPH CEKO0ja 0TBOpare Ha worker nmpodmioT. OBa € BaXKHO MMOPaJK TOA IIITO OBHE HHPOPMAITUH Ce
KOpHCTaT npu matching nporecor, Kako 1 MpH NpUKaxXyBame Ha badge u rating nHpopManuuTe BO CUCTEMOT.
BpemeTo Ha n3BpiIyBame Ha NpallaTHUKOT U3HECyBa 5.757ms, ITO € OAIMYHO U PH(ATINBO BpeMe Ha
U3BPLIYBambE.

Hema notpeba o/1 TONOIHUTEIHO HHIEKCHpamke OUIejKH BPEMETO Ha 3BPILYBAhE € MHOTY Mallo,
MaTepHjaTu3uPaHoT IIOTJIe] BeKe I COIPIKU MPEAXOTHO IPECMETAHUTE arperaTH BPEJHOCTH. [lOTIOTHUTENICH
WHJIEKC He O IPOJOHEN 33 3HAYUTEITHO IT0J00pyBamke Ha Op3uHATa Ha M3BPIIYBamke.

EXPLAIN ANALYZE

SELECT *

FROM worker_category_rating_summary
WHERE worker_id = 95

i1 X
\IN ANALYZE SELECT * |} ]

AZ QUERY PLAN

Seq Scan on worker_category_rating_summary (cost=0.00..1304.53 rows=1 width=22) (actual time=0.040..5.737 rows=2 loops=1)
Filter: (worker_id = 95)
Rows Removed by Filter: 68520

Planning Time: 0.188 ms

Execution Time: 5.757 ms




View 3: Client Global Rating

1.

W

[Tpumapen ¢uaTep 3a MaTepUjaTU3UPAHUOT TIOTIIE ke Oume cropen client id

[Tornea0T ke ce KOPUCTHU 3a MPUKAKYBAE HA MPOCCYHUOT PEJTHHT M BKYITHHOT OpOj Ha reviews 3a oapeneH client.
Ogzie ce BaxxHU nepdopmancuTe, Ouaejku 0BUE HHPOPMAIIMU YECTO CE IPUKAKYBAaT BO CHCTEMOT.

BpemeTo Ha n3BpiIyBame Ha NpallaTHUKOT H3HecyBa 6.918ms, MTO € OJJIMYHO U NPU(ATINBO BpeMe

Bo mnaHoT 3a u3BpIyBame ce KOpucTH Seq Scan Bp3 client rating_summary.

Hema noTpe6a o1 OMOTHUTETHO HHACKCHPamke OUIejki BpeMETO Ha U3BPIIYBakhe € MHOT'Y MAJIo,
MaTepHjATU3UPAHHOT TIOTJIE]] I'H COAPIKHU MPEIXOJHO MPECMETAHNUTE arperaTH BPEAHOCTH, TOMOTHUTEICH HHICKC
He O JI0HEeJ 3HAYUTEIHO [000pyBambe Ha nepopMaHCHUTE.

EXPLAIN ANALYZE

SELECT *
FROM client_rating_summary
WHERE client_id=1

0 =%

IN ANALYZE SELECT * FROM clie|:

AZ QUERY PLAN v

Seq Scan on client_rating_summary (cost=0.00..1890.00 rows=1 width=22) (actual time=1.263..6.898 rows=1 Ioops:1)|
Filter: (client_id = 1)
Rows Removed by Filter: 99999

Planning Time: 0.069 ms

Execution Time: 6.918 ms

View 4: Worker Profile View

1.

W

[Ipumapen ¢urtep 3a mornenot ke 6une cropex worker id

[Tormenot ke ce KOPUCTH 3a MPUKAXKYBake HA OCHOBHM MH(pOPMAIMY 3a wWorker, Heropara JIOKaIija u rating
summary nHpOopManum.

Bpemero na m3BpmryBame ¢ 20.535ms, mro e npudaTinBo u Op30 BpeMe 3a aruIiKaimjata

Bo mranot Ha u3BpmIyBame ce kopuct Index Scan Bp3 worker, useraccount, location. OBa 0Bo3MOXyBa €(pHKacCHO
npedapyBame M0 BPEAHOCTUTE Ha IIPUMAPHUOT KIyY.

Ce xopuctu Parallel Seq Scan Ha worker rating summary. Mako umame Parallel Seq Scan, Bpemero Ha
U3BpLIYBamkbe OCTaHyBa UCTO.

Marepujanu3upanuoT norien worker rating summary Beke Tl COAPKH NPETXOAHO MPECMETaHUTE arperaTHu
BPEIHOCTH, ILTO JOMOJIHUTEIHO T'Y 0J00pyBa nephopMaHCHTe.

Hema notpeba o ontumu3aija Ouaejku BpeMeTo Ha U3BPIIyBamke € MpH(aTIMBO

EXPLAIN ANALYZE

SELECT =*

FROM worker_profile_view
WHERE worker_id = 95

31 X
JIN ANALYZE SELECT * FROM worker_profile_| -
A7 QUERY PLAN

I Nested Loop Left Join (cost=1001.13..4271.53 rows=1 width=117) (actual time=3.170..20.445 rows=1 loops=1)
T - Nested Loop (cost=1.13..25.18 rows=1 width=103) (actual time=0.032..0.037 rows=1 loops=1)
-> Nested Loop (cost=0.84..16.88 rows=1 width=83) (actual time=0.024..0.028 rows=1 loops=1)
-> |Index Scan using worker_pkey on worker w (cost=0.42..8.44 rows=1 width=23) (actual time=0.011..0.014 rows=1 loops=1)
Index Cond: (id = 95)
-> |ndex Scan using useraccount_pkey on useraccount ua (cost=0.42..8.44 rows=1 width=64) (actual time=0.008..0.008 rows=1 loops=1)
Index Cond: (id = w.user_id)
-> Index Scan using location_pkey on location | (cost=0.29..8.30 rows=1 width=28) (actual time=0.007..0.007 rows=1 loops=1)
Index Cond: (id = w.location_id)
-> Gather (cost=1000.00..4246.34 rows=1 width=18) (actual time=3.136..20.404 rows=1 loops=1)
Workers Planned: 1
Workers Launched: 1
-> Parallel Seq Scan on worker_rating_summary wrs (cost=0.00.,.3246.24 rows=1 width=18) (actual time=5.743..12.276 rows=0 loops=2)
Filter: (worker_id = 95)
Rows Removed by Filter: 125000
Planning Time: 0.680 ms
Execution Time: 20.535 ms




View 5: Available Task Request

1. IpumapeHn ¢unrtep 3a moriaeaoT ke ouae cnopex worker id, a JOMONMHUTEIHO CE BPIIU (HITPUPAE CIIOPE
category, location, distance u status Ha task request.

2. Tlornenot ke ce KOPUCTH 3a MPHKaXKyBarme Ha cuTe nocTtanuu task requests 3a ogpenen worker. OBaa
(hYHKIIMOHATTHOCT € Ba)kKHA 3a CUCTEMOT, Ouejku workers mocrojano npebapyBaat HOBU 3a1a4H.

3. Bpemero Ha M3BpIIYBamke Ha MPAIIATHUKOT H3HecyBa 69980ms (~70 cekyHau), IITO HE ¢ MpudaTIUBO BpeMe 3a
aruIMKaIjara.

4. Bo mmaHOT Ha U3BPIIYBamkE HAjroJIeMHOT Ipodaem mperctaByBa Parallel Seq Scan Bp3 TaskRequest u ckarnre
reorpadcku npecmerku co ACOS, COS u SIN

5. Mopa ga ce ckenupa orpomer 0poj TaskRequest 3amucu 3a ga ru mponajae camo OPEN task requests, matching
KaTeropuu 1 worker Kou ce BO JO3BOJICH paiyc.

6. 3aonTuMH3aLMja € J0JaJCH KOMIIO3UTEH HHICKC!

CREATE INDEX idx_taskrequest_status_category
ON  TaskRequest(status, category_id);
7.  Tlo nHnmekcupameTo 3aro4yHa Jia ce KOpUCTH UHekcoT U nMame Index Scan, Hamecto full sequential scan Bp3

TaskRequest 1 BpeMeTo Ha H3BpPIITYBake HA MPAIIATHUKOT H3HecyBa 59.890ms mTo e nmpudatianBo u O6p30 BpeMe 3a
aTuTMKaIyjara

npeo unoexcupare:

EXPLAIN ANALYZE

SELECT *

FROM available_task_requests_view
WHERE worker_id = 9

1 X
N ANALYZE SELECT * FROM ava| ] ¢
A7 QUERY PLAN -

~ Hash Cond: (tr.category_id = wc.category_id)
-> Parallel Seq Scan on taskrequest tr (cost=0.00..122705.69 rows=52684 width=95) (actual time=16.916..67428.971 rows=29924 looc

Filter: ((deleted_at IS NULL) AND ((status)::text = "OPEN'::text))

Rows Removed by Filter: 973576
-> Hash (cost=4.48..4.48 rows=3 width=8) (actual time=0.096..0.097 rows=3 loops=5)

Buckets: 1024 Batches: 1 Memory Usage: 9kB

-> Index Only Scan using ung_worker_category on workercategory wc (cost=0.42..4.48 rows=3 width=8) (actual time=0.084..0.08

Index Cond: (worker_id = 95)
Heap Fetches: 0
Hash (cost=6.13..6.13 rows=213 width=26) (actual time=0.143..0.148 rows=213 loops=5)
Buckets: 1024 Batches: 1 Memary Usage: 21kB
-> Seq Scan on category cat (cost=0.00..6.13 rows=213 width=26) (actual time=0.050..0.098 rows=213 loops=>5)
-> Index Scan using location_pkey on location | (cost=0.29..0.30 rows=1 width=28) (actual time=0.318..0.318 rows=1loops=1888)
Index Cond: (id = tr.location_id)
-> Index Scan using client_pkey on client ¢ (cost=0.29..0.32 rows=1 width=8) (actual time=0.915..0.915 rows=1 loops=671)
Index Cond: (id = tr.client_id)
-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..0.66 rows=1 width=19) (actual time=16.381..16.381 rows=1 loops=671)
Index Cond: (id = c.user_id)
Planning Time: 5.608 ms
JIT:
Functions: 150

'
v

Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 12.172 ms (Deform 5.882 ms), Inlining 0.000 ms, Optimization 5.128 ms, Emission 113.443 ms, Total 130.743 ms
Execution Time: 69980.539 ms |

nocine uuoexcupan;e:
AZ QUERY PLAN

Index Cond: (id = w.location_id)
-> Hash Join (cost=4.51..11.22 rows=3 width=34) (actual time=0.145..0.214 rows=3 loops=1)
Hash Cond: (cat.id = wc.category_id)
-> Seq Scan on category cat (cost=0.00..6.13 rows=213 width=26) (actual time=0.035..0.071 rows=213 loops=1)
-> Hash (cost=4.48..4.48 rows=3 width=8) (actual time=0.069..0.070 rows=3 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-> Index Only Scan using ung_worker_category on workercategory wc (cost=0.42..4.48 rows=3 width=8) (actual time=0.057..0.060 rows=3 loops=1)
Index Cond: (worker_id = 95)
Heap Fetches: 0
-> Index Scan using idx_taskrequest_status_category on taskrequest tr (cost=0.43..1166.08 rows=1092 width=95) (actual time=0.078..8.978 rows=629 loops=3)
Index Cond: (((status):text = 'OPEN'::text) AND (category_id = cat.id))
Filter: (deleted_at IS NULL)
-> Hash (cost=182.00..182.00 rows=10400 width=28) (actual time=5.393..5.394 rows=10400 loops=1)
Buckets: 16384 Batches: 1 Memory Usage: 780kB
-> Seq Scan on location | (cost=0.00..182.00 rows=10400 width=28) (actual time=0.037..2.134 rows=10400 loops=1)
-> Index Scan using client_pkey on client ¢ (cost=0.29..0.32 rows=1 width=8) (actual time=0.005..0.005 rows=1 loops=671)
Index Cond: (id = tr.client_id)
-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..0.66 rows=1 width=19) (actual time=0.013..0.013 rows=1 loops=671)
Index Cond: (id = c.user_id)
Planning Time: 10.613 ms
Execution Time: 59.890 ms




View 6: Client Profile View

LN

w

[Tpumapen ¢urep 3a nornenot ke 6une cnopen client id

[Tornenor ke ce KOPUCTH 3a NPUKAKYBamke HA OCHOBHUTE HH(pOPMaIHH 3a client 1 HErOBUOT rating summary
Bpemero Ha u3BpIyBame u3HecyBa 18.485ms, mto e nmpudaTinBo U Op30 BpeMe 3a aruTuKalujara

Bo mnanoT 3a u3BpiryBame ce kopucti Index Scan Bp3 client 1 useraccount, mTo 0BO3MOXyBa npeGapyBame 110
BPEIHOCTA Ha PUMAPHUOT KIIy4

Ce xopuctu Seq Scan Ha client_rating summary, HO Toa He IpeTCTaByBa pooIeM.

Marepujanu3upaHHoT morien client rating summary Beke I COIPIKU MPETXOAHO NPECMETAHUTE arperaTHu
BPEIHOCTH, IITO JOIOJHUTEIHO TH NOA00pyBa neppopmMaHcuTe

EXPLAIN ANALYZE

SELECT x

FROM client_profile_view
WHERE client_id=1

1 X
IN ANALYZE SELECT * FROM cli|; { > v| &
AZ QUERY PLAN v

Hash Right Join (cost=16.76..2031.77 rows=1 width=108) (actual time=3.433..18.362 rows=1 loops=1)
Hash Cond: (crs.user_id = ua.id)
-> Seq Scan on client_rating_summary crs (cost=0.00..1640.00 rows=100000 width=18) (actual time=0.030..8.099 rows=100000 loops=1)
-> Hash (cost=16.75..16.75 rows=1 width=68) (actual time=0.095..0.097 rows=1 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-> Nested Loop (cost=0.71..16.75 rows=1 width=68) (actual time=0.085..0.088 rows=1 loops=1)
-> Index Scan using client_pkey on client ¢ (cost=0.29..8.31 rows=1 width=8) (actual time=0.041..0.042 rows=1 loops=1)
Index Cond: (id = 1)
-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..8.44 rows=1width=64) (actual time=0.039..0.039 rows=1 loops=1)
Index Cond: (id = c.user_id)
Planning Time: 2.029 ms
[Execution Time: 18.485 ms

View 7: Matched Workers View

1.

[Ipumapen ¢urtep 3a mornenoT ke 6une cropex task request id, a JOMOTHAUTETHO ce BPUIN (QUITPHPALE U CIIOPEL
craryc Ha task request (OPEN), category matching, work mode, active badges, favourite craryc u reorpagcka
OJIAJICYCHOCT.

Bpemero Ha u3BpuryBame m3HecsBa 424.172ms, mTo npeTcTaByBa npudatinBo BpeMme 3a complex matching
(hyHKIIMOHATTHOCT

Query-To npononauTenHo kopuctu complex Nested Loop, Hash Join, Merge Join u Parallel Hash Join, kako u
MPECMETKH 3a OJJIAJICUYeHOCT, U MOBeke Join omepary, mTo JOMOJIHUTETHO ja 3roJIeMyBa CIIOKEHOCTa Ha TUIAHOT
3a U3BPIIYBambeE.

Hajronem tpormiok co3maBaar Parallel Seq Scan on worker badge, Parallel Seq Scan on worker, Seq Scan on
worker category rating summary, HO M TIOKpaj OBa 1 KOMIUIEKCHOTO qUETy, BpPEMETO Ha U3BPLIYBambE €
npudaTineo 3a matching GpyHKIIHOHATHOCT

EXPLAIN ANALYZE

SELECT *

FROM matched_workers_view
WHERE task_request_id = 118

31 X

IN ANALYZE SELECT * FROM rr|© ] P v | & T~

AZ QUERY PLAN

->

-> Seq Scan on category cat (cost=0.00..6.13 rows=213 width=26) (actual time=0.033..0.067 rows=213 loops=3)
-> Hash (cost=2.90..2.90 rows=90 width=48) (actual time=0.069..0.069 rows=90 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 16kB
-> Seq Scan on badge b (cost=0.00..2.90 rows=90 width=48) (actual time=0.013..0.033 rows=90 loops=1)
Hash (cost=15.38..15.38 rows=938 width=12) (actual time=0.303..0.304 rows=938 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 49kB
-> Seq Scan on favourite f (cost=0.00..15.38 rows=938 width=12) (actual time=0.012..0.113 rows=938 loops=1)

Planning Time: 19.064 ms

Execution Time: 424.172 ms




View 8: Task Request Offers View

1. Tlpumapen dunrep 3a nornenot ke 6une cnpoex task request id
[Tornea0T ke ce KOPUCTH 3a MPUKaKyBame Ha cute nmonyau (offers) 3a ompenen task request, 3aeaHo co
uHpopmanuuTe 3a worker, rating summary, badges, favourite cratyc, reorpad)cka 0J1aI€YCHOCT U PAaHTHPAHE
criopes lieHa, rating M 0J11aJIeueHoCT.
3. VHuumjamHOTO Bpeme Ha M3BpIIyBamke Ha query-To u3Hecysa 272714.894ms (~4.5 MuHyTH), IITO € HENPU(ATINBO
BpeMe 3a arIuKalyjara.
4. Hajromem mpo0iieM BO IUTaHOT Ha W3BpIIyBame npeTcraByBa Parallel Seq Scan on offer o.
5. JlomoJHHTENEH TPOIIOK co3maBa u Seq Scan on worker rating summary, Koj ce H3BpIIyBa moBeke mati (loops=16)
6. Query-To mononHUTENHO KoprucTH KomruiekcHu Nested Loop omepartum, distance calculation, arperatau QpyHKIm
¥ TIoBeke Join omeparum
7. 3aonTUMH3aLyja € J0AaJCH KOMIIO3UTEH HHICKC:
CREATE INDEX idx_offer_status_taskrequest
ON Offer(offer_status, task_request_id);
8. Ilo mHAEKCHpamEeTO 3al0YHA A2 ce KOPHCTH HHACKCOT n mMame Index Scan, Hamecto Parallel Seq Scan Bp3 Offer n
BpPEMETO Ha M3BPIIYBamke Ha MPAIIaTHUKOT m3HecyBa 261.00 1 ms mto e mpudatimBo u 6p30 BpeMe 3a
aruTMKaljara

npeo unoexkcuparse:

EXPLAIN ANALYZE

SELECT *

FROM task_request_offers_view

WHERE task_request_id = 5000001

1%

N ANALYZE SELECT * FROM task_request_offe|_

AZ QUERY PLAN >

Join Filter: (o.worker_id = wrs.worker_id)
Rows Removed by Join Filter: 3999984
-> Gather (cost=1000.00..582364.21 rows=1 width=31) (actual time=254090.724..254090.944 rows=16 loops=1)
Workers Planned: 4
Workers Launched: 4
-> Parallel Seq Scan on offer o (cost=0.00..581364.11 rows=1 width=31) (actual time=152538.245..254052.395 rows=3 Ic
Filter: ((deleted_at IS NULL) AND (task_request_id = 5000001) AND ((offer_status)::text = 'PENDING"::text))
Rows Removed by Filter: 3179043
-> Seq Scan on worker_rating_summary wrs (cost=0.00..3908.00 rows=250000 width=18) (actual time=0.047..51.940 rows=
-> Index Scan using worker_pkey on worker w (cost=0.42..1.94 rows=1 width=19) (actual time=1.157..1.157 rows=1 loops=16)
| Execution Time: 272714.894 ms |

nocue uudekcuparbe:

-> Hash (cost=8.09..8.09 rows=1 width=31) (actual time=0.122..0.126 rows=16 loops=2)
Buckets: 1024 Batches: 1 Memory Usage: 9kB
-> Index Scan using idx_offer_status_taskrequest on offer o (cost=0.56..8.09 rows=1 wi
Index Cond: (((offer_status)::text = 'PENDING'::text) AND (task_request_id = 50000C
Filter: (deleted_at IS NULL)
-> Index Scan using worker_pkey on worker w (cost=0.42..1.94 rows=1 width=19) (actual time=
Index Cond: (id = wrs.worker_id)
-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..1.97 rows=1 width=19) (acti
Index Cond: (id = w.user_id)
-> |ndex Scan using location_pkey on location wl (cost=0.29..1.67 rows=1 width=20) (actual time=0.0"
Index Cond: (id = w.location_id)
-> Index Scan using taskrequest_pkey on taskrequest tr (cost=0.43..8.45 rows=1 width=16) (actual time=
Index Cond: (id = 5000001)
-> Index Scan using location_pkey on location trl (cost=0.29..8.30 rows=1 width=20) (actual time=0.005..0.0!
Index Cond: (id = tr.location_id)
-> Index Scan using ung_worker_badge on workerbadge wb (cost=0.42..9991.32 rows=3 width=8) (actual time=
Index Cond: (worker_id = w.id)
Filter: is_active
Rows Removed by Filter: 0
-> Index Scan using badge_pkey on badge b (cost=0.14..0.16 rows=1 width=40) (actual time=0.004..0.005 rows=1 I¢
Index Cond: (id = wb.badge_id)
-> Index Scan using ung_worker_client on favourite f (cost=0.28..1.27 rows=2 width=12) (actual time=0.003..0.003 rows
Index Cond: (worker_id = w.id)
Planning Time: 10.374 ms
Execution Time: 261.001 ms




View 9: Active Task View

1.

[Ipumapen ¢uirrep 3a mornenoT ke 6une cropex worker id, a TOTOMHATETHO ce KOPUCTH U QIIITEp CIIOpe] status
[Nornenot ke ce KOPUCTH 3a IPUKAKYBabE Ha CHTE aKTUBHH 3aJa4H 3a oJpeneH worker, 3ae1HO co HHpOpMAaIHy 3a
client, category, location u 1ieHaTa Ha task-oT.
WHummjanHOTO BpeMe Ha U3BPINyBamke Ha query-To m3HecyBa 18971.880ms (~19 cexynam), mTo € HenpugaTiInBo
BpeMe 3a aluIiKanujara.
Hajromem mpo6iieM Bo ITaHOT Ha W3BpIIyBamke mpercTaByBaat Parallel Seq Scan on offer u Parallel Seq Scan on
task, mpu 1mto ce 00paboTyBaaT orpoMeH Opoj 3amucH 3a 1a ru npoHajae offers 3a konkperen worker u tasks co
cratryc ACTIVE.
Query-Tto ponomautenHo kopuctu Hash Join, moBeke Nested Loop onepauunu n noseke JOIN onepanunu, mro
JIOTIOJTHUTEITHO ja 3rojieMyBa CJIOKEHOCTa Ha execution plan-oT.
3a onTUMH3aLMja € 10JaeH HHICKCOT:

CREATE INDEX idx_offer_worker ON Offer(worker_id);
Co nHICKCHpame 3armoyHa Kopucteme Ha Bitmap Index Scan on idx_offer worker, BpemeTo Ha n3BpiryBame Ha
query-to ce Hamanu Ha 193.597ms u oBa mpeTcTaByBa OrPOMHO MOA00pyBamke U mpudaTInBO BpeMe 3a
aruIMKaljara

npeo unoexcuparse

EXPLAIN ANALYZE
SELECT =

FROM active_tasks_view
WHERE worker_id=95

1 X

IN ANALYZE SELECT * FROM active_tasks_viev|J I

AZ QUERY PLAN >

-> Parallel Seq Scan on task t (cost=0.00..60807.36 rows=216401 width=16) (actual time=11.806..1722
Filter: ((status)::text = '"ACTIVE'::text)
Rows Removed by Filter: 778861

-> Parallel Hash (cost=571429.59..571429.59 rows=150 width=16) (actual time=988.617..988.618 row:
Buckets: 1024 Batches: 1 Memory Usage: 168kB
-> Parallel Seq Scan on offer o (cost=0.00..571429.59 rows=150 width=16) (actual time=482.357..¢

Execution Time: 18971.880 ms |

nocine uuoexcupan;e:

-> Parallel Seq Scan on task t (cost=0.00..62528.13 rows=244002 width=16) (actual time=52.667..133
Filter: ((status)::text = 'ACTIVE'::text)
Rows Removed by Filter: 778861
-> Hash (cost=2351.68..2351.68 rows=599 width=16) (actual time=1.600..1.601 rows=491 loops=5)
Buckets: 1024 Batches: 1 Memory Usage: 32kB
-> Bitmap Heap Scan on offer o (cost=9.08..2351.68 rows=599 width=16) (actual time=0.340..1.46
Recheck Cond: (worker_id = 95)
Heap Blocks: exact=484
-> Bitmap Index Scan on idx_offer_worker (cost=0.00..8.93 rows=599 width=0) (actual time=0.

| Execution Time: 193.597 ms |




View 10: Task Chat View

1.

[Tpumapen ¢urep 3a nornenot ke 6une cnopen task id

[Tornenot ke ce KOPUCTH 3a pUKaKyBame Ha chat mopaxu 3a ofpeneH task, 3aeaHo co HHGOPMaNUK 3a UCTIpaKai,
yJiora Ha ucnpakad, task craryc, worker u client.

WHummjamHOTO BpeMe 3a H3BpIIyBamke HA qUery-To u3HecyBa 226642.196ms (~3.7 MUHYTH), TITO € HEPH(ATIHBO
BpEMeE 3a arUIuKaIujaTa

Hajromem nmpo0iieM Bo IUTaHOT Ha W3BpIITyBame mpeTcTaByBa Parallel Seq Scan on message Ounejku ce
00paboTyBaat orpoMeH Opoj 3aliICH 3a Ja TH IPOHajIe MopakuTe 3a KoHKpeTeH task id

Query-To mononHUTENHO KopucTH moBeke Nested Loop omeparin 1 moBeke Join omeparii, IITo ja 3roieMyBa
CJIOKEHOCTA.

3a ontuMu3aIMja ¢ moTpeOeH HHICKC:

CREATE INDEX idx_message_task ON Message(task_id);
Co MHIEKCHPAETO 3aM0YHa Ja ce KOPUCTH MHAEKCOT 1 nMame Index Scan, Hamecto Parallel Seq Scan u Bpemeto
Ha WU3BPINYBamke Ha MPAIIATHAKOT H3HecyBa 0.248ms mTo e mpupamineo 1 6p30 BpeMe 3a alInKalujara

npeo unoexkcupare:

EXPLAIN ANALYZE
SELECT

FROM task_chat_view
WHERE task_id = 235

i1 X

IN ANALYZE SELECT * 1|7 ]

AZ QUERY PLAN v

-> Nested Loop (cost=0.42..350211.21 rows=7 width=89) (actual time=181210.186..226517.189 rows=0 loops=5)

-> Parallel Seq Scan on message m (cost=0.00..350152.13 rows=7 width=70) (actual time=181210.048..226517.047 rows=0 loops=5)
Filter: (task_id = 235)
Rows Removed by Filter: 3758152

-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..8.44 rows=1 width=19) (actual time=0.334..0.334 rows=1 loops=2)
Index Cond: (id = m.sender_id)

Planning Time: 1.732 ms
JIT:
Functions: 66
Options: Inlining false, Optimization false, Expressions true, Deforming true
Timing: Generation 5.056 ms (Deform 2.603 ms), Inlining 0.000 ms, Optimization 2.773 ms, Emission 51.842 ms, Total 59.671 ms

Execution Time: 226642.196 ms

nocine uuoexcupan;e:

EXPLAIN ANALYZE
SELECT x*

FROM task_chat_view
WHERE task_id = 235

1 X

N ANALYZE SELECT * FROM task_chat_[; {

AZ QUERY PLAN »

Index Cond: (id = tr.client_id)

-> Index Scan using idx_message_task on message m (cost=0.44..119.28 rows=29 width=70) (actual time=0.052..0.054 rows=2 loops=1)

Index Cond: (task_id = 235)

-> Index Scan using useraccount_pkey on useraccount ua (cost=0.42..8.44 rows=1 width=19) (actual time=0.006..0.006 rows=1 loops=2)

Index Cond: (id = m.sender_id)

Planning Time: 1.816 ms

Execution Time: 0.248 ms




View 11: Completed Tasks View
1. IIpumapen ¢untep 3a moriaenot ke oumne crmopen worker id, a TOMOJHUTETHO Ce KOPUCTH U (PHITEP CIIOpPE] CTATyC
Ha task (COMPLETED).
2. TlornenoT ke ce KOPHCTH 3a NIPUKAXKYBabe Ha CUTE 3aBpIIeHU tasks 3a onpesneH worker, 3aeqHo co nHdGopmanuu 3a
client, category, location u payment summary uH(pOpMAaIuu.
3. Bpemero Ha u3BpIIyBamke Ha query-To u3Hecysa 29369.537ms (~29 cekyHau), ITO IPETCTaByBa MHOTY OaBHO
BpeMe 3a arutikanujata. Hajroiem nmpo6iieM BO INIaHOT Ha U3BpINyBame mpeTcraByBa Parallel Seq Scan on task,
TIPH IITO ce CKEHHpa orpoMeH Opoj Ha 3amucu of Task 3a na ce mpoHajaat cure tasks co craryc COMPLETED.
4.  HomomautenHo query-To Kopuctu Hash Join u moBeke Nested Loop omepariuu Bp3 ToeMu Tabeiu, ITo
JOTIOTHUTENHO ja 3T0JIEMYBa CIIOXKEHOCTa M BPEMETO HAa M3BPIIYBAbE.
5. JlomaneH e composite HHAEKC 3a ONTHMHU3AIHja:
CREATE INDEX idx_task_offer_status
ON Task(offer_id, status);
6. Co HHAEKCHPAmETO, 3aII0YHA /1a C& KOPUCTH MHIEKCOT M BPEMETO Ha M3BPIIYBahe 3HAYUTEIHO CE HaMalll Ha
128.183ms, mTo nmpeTcTaByBa MpUQaTINBO BpeMe 3a aluIHKaIfjaTa
EXPLAIN ANALYZE
SELECT *

FROM completed_tasks_view
where worker_id=95

1 X
N ANALYZE SELECT * FROM comg |5 7 > v | @V~
AZ QUERY PLAN -

Hash Cond: (t.offer_id = o.id)
-> Parallel Seq Scan on task t (cost=0.00..66173.94 rows=785855 width=24) (actual time=1277.138..29239.949 rows=778861 loops=5)
Filter: ((status)::text = '"COMPLETED'::text)
Rows Removed by Filter: 194715
-> Hash (cost=2351.68..2351.68 rows=599 width=16) (actual time=2.262..2.263 rows=491 loops=5)
Buckets: 1024 Batches: 1 Memory Usage: 32kB
-> Bitmap Heap Scan on offer o (cost=9.08..2351.68 rows=599 width=16) (actual time=0.280..2.093 rows=491 loops=>5)
Recheck Cond: (worker_id = 95)
Heap Blocks: exact=484
-> Bitmap Index Scan on idx_offer_worker (cost=0.00..8.93 rows=599 width=0) (actual time=0.156..0.156 rows=491 loops=5)
Index Cond: (worker_id = 95)
-> Index Scan using taskrequest_pkey on taskrequest tr (cost=0.43..8.40 rows=1 width=16) (actual time=0.013..0.013 rows=1 loops=170)
Index Cond: (id = o.task_request_id)
-> Index Scan using client_pkey on client ¢ (cost=0.29..2.26 rows=1 width=8) (actual time=0.007..0.007 rows=1 loops=170)
Index Cond: (id = tr.client_id)
-> Index Scan using useraccount_pkey on useraccount cu (cost=0.42..2.50 rows=1 width=19) (actual time=0.008..0.008 rows=1 loops=170)
Index Cond: (id = c.user_id)
-> Index Scan using category_pkey on category cat (cost=0.14..0.16 rows=1 width=26) (actual time=0.003..0.003 rows=1 loops=170)
Index Cond: (id = tr.category_id)
-> Index Scan using location_pkey on location | (cost=0.29..2.18 rows=1 width=12) (actual time=0.003..0.003 rows=1 loops=170)
Index Cond: (id = tr.location_id)
Planning Time: 2.632 ms
Execution Time: 29360.537 ms

nocne uudekcupaibe:
-> Index Scan using idx_task_offer_status on task t (cost=0.43..8.37 rows=1 width=24) (actual time=0.013..0.013 rows=0 loops=491)
Index Cond: ((offer_id = o.id) AND ((status)::text = 'COMPLETED'::text))
-> Index Scan using taskrequest_pkey on taskrequest tr (cost=0.43..8.40 rows=1 width=16) (actual time=0.010..0.010 rows=1 loops=170)
Index Cond: (id = o.task_request_id)
-> Index Scan using client_pkey on client ¢ (cost=0.29..2.26 rows=1 width=8) (actual time=0.006..0.006 rows=1 loops=170)
Index Cond: (id = tr.client_id)
-> Index Scan using useraccount_pkey on useraccount cu (cost=0.42..2.50 rows=1 width=19) (actual time=0.008..0.008 rows=1 loops=170)
Index Cond: (id = c.user_id)
-> Index Scan using category_pkey on category cat (cost=0.14..0.16 rows=1 width=26) (actual time=0.002..0.002 rows=1 loops=170)
Index Cond: (id = tr.category_id)
Planning Time: 6.441 ms
Execution Time: 123.183 ms |




View 12: Task Payment Summary View

1. TpumapeHn ¢unrep 3a moraenot ke 6une cropex worker id

2. TlornenoT ke ce KOPUCTH 3a MPUKAXKYBambe HHHOPMAIHHK 32 IUTakamkara MoBp3aHu co tasks, 3aeHO CO MOJATOIUTE

3a client, worker, paymant status, category u payment method.

Bpemero Ha n3BpuiyBame Ha query-To n3HecyBa 155.960ms, mto npeTcraByBa pelaTuBHO Op30 M3BPIIYBabE.

4. Bo miaHOT Ha u3BpIIyBamke nMame Parallel Seq Scan on payment. JomonHUTETHO query-To KopucTu moBeke Nested
Loop omepaiuu u moseke Index Scan oneparuu, HO cenak query-To € TOBOJIHO Op30 U He ¢ MOTPeOHO
HHJICKCHPAhe

W

explain ANALYZE

SELECT x*

FROM task_payment_summary_view
WHERE worker_id = 95;

i1 X
1analyze SELECT * FROM task_pay| ¢ Z >
AZ QUERY PLAN v

-> Nested Loop (cost=0.43..61729.28 rows=47 width=42) (actual time=2.632..140.837 rows=39 loops=5)
-> Parallel Seq Scan on payment p (cost=0.00..61332.13 rows=47 width=38) (actual time=2.556..139.867 rows=39 loops:
Filter: (worker_id = 95)
Rows Removed by Filter: 973537
-> Index Scan using task_pkey on task t (cost=0.43..8.45 rows=1 width=8) (actual time=0.022..0.022 rows=1 loops=194)
Index Cond: (id = p.task_id)
-> Index Scan using client_pkey on client ¢ (cost=0.29..6.62 rows=1 width=8) (actual time=0.012..0.012 rows=1 loops=194)
Index Cond: (id = p.client_id)
-> Index Scan using useraccount_pkey on useraccount cu (cost=0.42..2.86 rows=1 width=19) (actual time=0.011..0.011 rows=1 It
Index Cond: (id = c.user_id)
-> Index Scan using offer_pkey on offer o (cost=0.56..4.59 rows=1 width=8) (actual time=0.014..0.014 rows=1 loops=194)
Index Cond: (id = t.offer_id)
-> Index Scan using taskrequest_pkey on taskrequest tr (cost=0.43..3.00 rows=1 width=8) (actual time=0.011..0.011 rows=1 loops=194)
Index Cond: (id = o.task_request_id)
-> Hash (cost=6.13..6.13 rows=213 width=26) (actual time=0.098..0.099 rows=213 loops=1)
Buckets: 1024 Batches: 1 Memory Usage: 21kB
-> Seq Scan on category cat (cost=0.00..6.13 rows=213 width=26) (actual time=0.019..0.057 rows=213 loops=1)
Planning Time: 1.893 ms
Execution Time: 155.960 ms

View 13: Open Complaints View

1. IIpumapeHn ¢uitep 3a MOrIEAOT ke Oue cropes status, OTHOCHO ce MPUKaXKyBaaT camo complaints co cratyc
OPEN. JlononuauTenHo ce kopuctaT u noseke JOIN omeparuu 3a moBp3yBame co client, worker, task, offer, task
request 1 cateogry.

2. Tlornenor ke ce KOPUCTH 3a MPUKaXKyBambe Ha CUTE akKTHBHU complaints Bo cucTeMoT, 3aeHO co HH(popManuu 3a
client, worker, task u category.

3. uuumjamHo Bpeme Ha M3BpIIyBamke Ha query-To usHecyBame 105202ms (~105 cexyHmu), mro e HenpudartinBo
BpEMe 3a aIuTiKanujara.

4. HajromeMm mpo0iieM co IIAHOT 3a H3BpIIyBamke mpectaByBa Parallel Seq Scan on complaint, mpu mro o6padotysa
OTpoMeH Opoj 3aIncH 3a Ja ce MPoHajaaT camo complaints co ctaryc OPEN.

5. JlomoxHuTeNHHU query-To Kopucta noseke Hash Join i Nested Loop omepartun 6p3 rojxemu Tabenu, mTo
JIOTIOTHUTENHO ja 3T0JIEMYBa CIIOXKEHOCTA.

6. 3aonTuMu3anuja e goAaacH partial composite HHIEKC:

CREATE INDEX idx_complaint_open
ON Complaint(task_id, client_id, worker_id)
WHERE status = 'OPEN';

8. Co HHIECKCHPamEeTO BPEeMETO Ha M3BPIIYBamkE Ha TPAITATHAKOT H3HecyBa 4239.004ms mito e mpudatianso u 6p30
BpEME 3a aluIuKaIujaTa

9.  bea TecTHpanu 1 IOTMOJHUTEIHN HHICKCH, HO THE HE TIOHECOa 3HAYNTEIHO MT0J00pyBame Ha nephopMaHCUTeE.
JomnomauTtenHo query-To Kopuctu noseke Hash Join i Nested Loop omepariun Bp3 roneMu Tabeiu, mTo
JIOTIOTHUTENHO ja 3T0JIEMyBa CIIOXKEHOCTA Ha TUIAHOT Ha U3BPIIYBambe (execution time Ha cieonume ciuku)

10. BTOpHOT U TPETHOT UHIIEKC HE CE KOPHUCTAT, OMHOCHO Oea OTCTpaHeTH OUJICjKU HE IPUI0HECYBaa 3a oJ00pyBambe
Ha neppopMaHCUTE U Op3UHATa Ha U3BPIIYBAkE HA qUETY-TO



npeo unoexkcupare:

EXPLAIN ANALYZE
SELECT *
FROM open_complaints_view

i1 X
IN ANALYZE SELECT * FROM ¢/ J > v | &~V ~
AZ QUERY PLAN -

Hash Cond: (tr.id = o.task_request_id)
-> Parallel Seq Scan on taskrequest tr (cost=0.00..119569.75 rows=1254375 width=8) (actual time=0.467..98736.063 rows=10
-> Parallel Hash (cost=471926.76..471926.76 rows=82983 width=126) (actual time=2378.899..2378.906 rows=66766 loops=£
Buckets: 65536 Batches: 8 Memory Usage: 6624kB
-> Nested Loop (cost=26341.26..471926.76 rows=82983 width=126) (actual time=457.210..2288.763 rows=66766 loops=£
-> Parallel Hash Join (cost=26340.70..102172.12 rows=82983 width=126) (actual time=457.084..827.092 rows=66766 |
Hash Cond: (t.id = comp.task_id)
-> Parallel Seq Scan on task t (cost=0.00..59493.99 rows=1217799 width=8) (actual time=0.089..129.355 rows=973
-> Parallel Hash (cost=23015.26..23015.26 rows=107075 width=122) (actual time=98.225..98.227 rows=66766 loop
Buckets: 65536 Batches: 8 Memory Usage: 6528kB
-> Parallel Seq Scan on complaint comp (cost=0.00..23015.26 rows=107075 width=122) (actual time=0.085..51.€

AZ QUERY PLAN v

Hash Cond: (cu.id = c.user_id)
-> Parallel Seq Scan on useraccount cu (cost=0.00..6021.33 rows=145833 width=19) (actual time=0.015..8.586 rows=700C
-> Hash (cost=1443.00..1443.00 rows=100000 width=8) (actual time=26.910..26.911 rows=100000 loops=5)
Buckets: 131072 Batches: 1 Memory Usage: 4931kB
-> Seq Scan on client ¢ (cost=0.00..1443.00 rows=100000 width=8) (actual time=0.036..9.199 rows=100000 loops=>5)
-> Parallel Hash (cost=3309.59..3309.59 rows=147059 width=8) (actual time=29.328..29.329 rows=50000 loops=>5)
Buckets: 262144 Batches: 1 Memory Usage: 11904kB
-> Parallel Seq Scan on worker w (cost=0.00..3309.59 rows=147059 width=8) (actual time=0.060..8.960 rows=50000 loops=5)
-> Parallel Hash (cost=6021.33..6021.33 rows=145833 width=19) (actual time=42.966..42.967 rows=70000 loops=5)
Buckets: 524288 Batches: 1 Memory Usage: 23360kB
-> Parallel Seq Scan on useraccount wu (cost=0.00..6021.33 rows=145833 width=19) (actual time=0.050..14.199 rows=70000 loops=

[Execution Time: 105202.789 ms |

nocie npeo uHoeKcupare:
| Execution Time: 4239.004 ms |

nocne 6mopo unoexkcupare: ) ]
| Execution Time: 4246.541 ms |

nocie mpemo uHoeKcupare:
| Execution Time: 4126.210 ms |




