Hanpennu 0a3u Ha nmogaTouu

da3a 3 — Nnjaekcu 1 onTUMU3aldja Ha pallaJTHUALM

View 1:

1. Ilpumapen ¢puarep
[Tpumapen ¢unTep 3a 0BOj moriie]] ke Ouje Cropen:

e StudentID
e UME U IIPe3UMe Ha CTYJCHT
e (daxynrer

2. Caryyaj Ha ynorpeda
[Tornenot ke ce KopucTH 3a:

e aHaJM3a Ha CTYJEHTCKO MOPT(HOIHNO,
e Opoj Ha 3aMUIIIAHU TTPEIMETH,

e 0Opoj HAa MEHTOPCTBA,

e 0Opoj Ha 3aBpIIIEHU 3a]1a4H,

e Opoj Ha overdue 3aaym.

[TepdopmancuTre ce BaxKHH OUIEjKU TOTIIEOT KOPUCTH:

e JOIN omeparus,
e COUNT (DISTINCT ...),

e LEFT JOIN KOH Task,

e arperatHu npecMmetku npeky CTE.

3. UHunujajaHo BpeMe HA U3BPIIYyBame
NHunmjamHoTO BpeMe € MOBUCOKO MOPAJIH:

e aggregation omepaIyH,

e COUNT (DISTINCT ...),

e CKEHHUpAaE Ha Task,

e CKCHHMpAWE HAa User Subject.



B Results 1 x |

=2

< EXPLAIN ANALYZE SELECT * FROM vw_stud
T ¢ EXPLAIN ANALYZE |
2 "' QUERY PLAN SELECT * FROM vu_student_advanced_portfolio WHERE studentid = 5446279
ELE 13 | Sort Method: quicksort M
5 1 -> Gather (cost=14542.3]
§ E Workers Planned: 2
B 16 Workers Launched: 2
? - Parallel Hash Right Join (cost=13542.35..52750.19 rows=1 width=28) (actual time=71.283..149.440 rows=2 loops=3)
E Hash Cond: (t.mentorshipid = m.id)
F -> Parallel Seq Scan on task t (cost=0.00.37020.33 rows=833333 width=28) (actual time=0.201..58.774 rows=666667
5 -> Parallel Hash (cost=13542.33..13542.33 rows=1 width=16) (actual time=26.214.26.215 rows=1 loops=3)
; Buckets; 1024 Batches: 1 Memory Usage: 72kB
; -> Parallel Seq Scan on mentorship m (cost=0.00..13542.33 rows=1 width=16) (actual time=5.068..26.109 rows=1
; Filter: (studentid = 5446279)
; Rows Removed by Filter: 333332
Z -» GroupAggregate (cost=7281.22.7281.24 rows=1 width=16) (actual time=46.332..46.387 rows=0 loops=1)
? -> Sort (cost=7281.22.7281.22 rows=1 width=16) (actual time=46.331..46.385 rows=0 loops=1)
? Sort Key: us.subjectid
5 Sort Method: quicksort Memory: 25kB
5 -> Gather (cost=1000.00.7281.21 rows=1 width=16) (actual time=46.328.46.382 rows=0 loops=1)
H Workers Planned: 2
? Workers Launched: 2
? -= Parallel Seq Scan on user_subject us (cost=0.00.6281.11 rows=1 width=16) (actual time=15.704..15.705 rows=0 loops=3)
; Filter: (userid = 5446279)
? Rows Removed by Filter: 166667
35 | SubPlan1
? -> Aggregate (cost=20834.00.20834.01 rows=1 width=8) (actual time=144.878..144.879 rows=1 loops=1)
? -> Seq Scan on mentorship m2 (cost=0.00..20834.00 rows=1 width=0) (actual time=7.062..144.863 rows=3 loops=1)
38 | Filter: (studentid = uid)
5 Rows Removed by Filter: 999997
H Execution Time: 378.933 ms

4. HajoaBHU onepanmnu
Haj6aBuu omneparuu ce:

e sequential scan Ha Task,
e sequential scan Ha User Subject,
. aggregation Bp3 Mentorship.

5. Mupekcu

CREATE INDEX idx mentorship studentid
ON Mentorship (StudentID);

CREATE INDEX idx task mentorshipid
ON Task (MentorshipID) ;

CREATE INDEX idx task status_enddate
ON Task (Status, EndDate);

CREATE INDEX idx usersubject userid
ON User Subject (UserID);



B Results 1 =

calRA

T EXPLAIN ANALYZE SELECT *
= | T kXPlAIN ANALYZE

g_ #¥¢ QUERY PLAN SELECT * FROM vw_student_advanced portfolio WHERE studentid = 5446279
i ‘E_ Nested Loop Left JoinL
—2 -> Nested Loop (co!
E Z -> Hash Join (cost=8.46.11.23 rows=1 width=88) (actual time=0.087..0.095 rows=1 loops=1)
B 4 Hash Cond: {fid = u.facultyid)
T -> Seq Scan on faculty f (cost=0.00.2.60 rows=60 width=57) (actual time=0.017..0.021 rows=60 loops=1)
6 a 8.4 o d a e=0.029..0.029 ro 0Op
7
8 -> Index Scan using "User_pkey" on "User” u (cost=0.43..8.45 rows="1 width=47) (actual time=0.025..0.0
T Index Cond: (id = 5446279)
W -> GroupAggregate (cost=24.96.25.01 rows=1 width=32) (actual time=0.890..0.891 rows=1 loops=1)
? -> Sort {cost=24.96..24.97 rows=2 width=36) {(actual time=0.811..0.812 rows=6 loops=1)
? Sort Key: m.id
? Sort Method: guicksort Memaory: 25kB
? -> Nested Loop Left Join (cost=0.85..24.95 rows=2 width=36) (actual time=0.078..0.774 rows=6 loops=
? -> Index Scan using idx_mentorship_studentid on mentorship m (cost=0.42..8.44 rows=1 width=16]
? Index Cond: (studentid = 5446279)
? -> Index Scan using idx_task_mentorshipid on task t {cost=0.43.16.48 rows=3 width=28) (actual tin
? Index Cond: (mentorshipid = m.id)
? -> GroupAggregate (cost=8.45.8.47 rows=1 width=16) (actual time=0.040..0.040 rows=0 loops=1)
E -»> Sort (cost=8.45.8.46 rows=1 width=16) (actual time=0.040..0.040 rows=0 loops=1)
? Sort Key: us.subjectid
? Sort Method: quicksort Memory: 25kB
E -> Index Scan using idx_usersubject_userid on user_subject us (cost=0.42..8.44 rows=1 width=16) (actual ti
E Index Cond: (userid = 5446279)
& 26) | Execution Time: 1.323 ms

6. Bpeme no nHaexkcupame
[To nHnexcupameTo:
e JOIN OmEpalMUTEC KOPUCTAT Index Scan,

e aggregation ornepamnuuTe padborar moop3o,
e Ce HamayBa OpOjOT Ha Sequential Scan ONEpAINH.

7. IllpeypenyBame Ha query
[IpamagHUKOT € ONTUMU3HUPAH CO:
e xopucteme CTE (Studentstats, SubjectStats),

e MPETXOHA arperalyja npej rI1aBHuOT SELECT,
e KOPHCTEHE COALESCE 3a H30€rHyBame NULL BPEAHOCTH.

8. Pesyarar

[Tornenot nma 3HAYUTEITHO TTOA00pH TTepHOPMAHCH B € ONITUMU3ZHPAH 32 paboTa CO OTOJIEMH
datasets.

View 2:



1. lTpumapen ¢puiarep

[Tpumapen ¢uiitep ke 6uze cropen:

e MentorID

e HYMC U NPE3UME HA MCHTOP

2. Ciryuaj Ha ynorpeda

[Tornenor ke ce KopucTH 3a:

e aHanM3a Ha YCHEIIHOCT Ha MEHTOPH,
e 0Opoj HA IPEIIOKECHH TEMH,

e MPOLEHT Ha NpU(aTeHN TEMH,

e 0Opoj HAa MEHTOPCTBA,

e 0Opoj Ha 3a7auH,

e paHTHpame HA MEHTOPH.

3. UHunujajaHo BpeMe HA U3BPIIYyBame

WHnnumjamHoTo BpeMe e

e aggregation Bp3
e aggregation Bp3
e RANK () window

TIOBUCOKO MOPAJIH:

Task,
TopicSuggestion,
function,

o noseke CTE onepanuu.

e _

<T EXPLAIN ANALYZE SELEG

“T EXPLAIN ANALYZE I
o “CQUERYPLAN |  SELECT * FROM vw_mentor_conversion_and_success_matrix WHERE mentorid = 2082114
=
9
E E -» Hash (cost=18334.00..18234.00 rows=1000000 width=186) (actual time=284.232.284.233 rows=100(
B 3 Buckets: 262144 Batches: 8 Memory Usage: 7912kB
; -> Seq Scan on mentorship m (cost=0.00..18334.00 rows=1000000 width=16) {actual time=0.158."
? -> Hash (cost=286674.12.286674.12 rows=1532687 width=24) (actual time=5919.492..5919.494 rows=1812805 loops=3
I Buckets: 131072 Batches: 16 Memory Usage: 7223kB
? -> Subguery Scan on mits (cost=232582.53.286674.12 rows=1532687 width=24) (actual time=2936.613.5146.041 rov
? -» HashAggregate (cost=232582.53.271347.25 rows=1532687 width=24) (actual time=2936.611.4871.520 rows-
? Group Key: ts.mentorid
5 Planned Partitions: 32 Batches: 33 Memory Usage: 8209kB Disk Usage: 95824kB
g Worker 0: Batches: 33 Memory Usage: 8209kB Disk Usage: 95824kB
E Worker 1: Batches: 33 Memory Usage: 8209kB Disk Usage: 95824kB
? -> Seq Scan on topicsuggestion ts (cost=0.00.83830.30 rows=2000030 width=17) (actual time=0.371.813.91!
= Hmnninq Time: 1.677 ms
§ 43| Execution Time: 20614.349 ms I

4. HajoaBHM onepaumnu

Haj6aBuu omneparuiu ce:



e sequential scan Ha Task,
e sequential scan Ha TopicSuggestion,
e ranking omepanuure.

5. Mupekcu

CREATE INDEX idx mentorship mentorid
ON Mentorship (MentorID);

CREATE INDEX idx topicsuggestion mentorid
ON TopicSuggestion (MentorID);

CREATE INDEX idx topicsuggestion available
ON TopicSuggestion (isAvailable);

CREATE INDEX idx task mentorshipid
ON Task (MentorshipID);

CREATE INDEX idx_tas k_status
ON Task (Status):;

B Results 1 x |
T EXPLAIN ANALYZE SELECT * FROM vw_mentor -_— —-—
U' e Oy oTAn F EXPLAIN ANALYZE ) ) )
5| s L : SELECT * FROM vw_mentor_conversion_and_success_matrix WHERE mentorid = 2082114
|32 ->
33 -> Hash (cost=286670.7
E E Buckets: 131072 Batches: 16 Memory Usage: 7223kB
35 - Subquery Scan on mts (cost=232580.00..286670.78 rows=1532664 width=24) (actual time=2745.977.4954.352 rows=1812805 loops=3)
? -» HashAggregate (cost=232580.00..271344.14 rows=1532664 width=24) (actual time=2745.975.4677.145 rows=1812805 loops=3)
? Group Key: ts.mentorid
¥ Planned Partitions: 32 Batches: 33 Memory Usage: 8209kB Disk Usage: 85824kB
g Worker 0: Batches: 33 Memaory Usage: 8209kB Disk Usage: 95824kB
40 Worker 1: Batches: 33 Memory Usage: 8209kB Disk Usage: 95824kB
? -> Seq Scan on topicsuggestion ts (cost=0.00..83830.00 rows=2000000 width=17) (actual time=0.114..751.272 rows=2000000 loops=3)
i3] K Planning Time: 9.159 ms
g 43 | Execution Time: 19784.086 ms |
e

6. Bpeme no nHaekcupame
[To nunexcupameTo:
e aggregation OMEPAIMHUTE CE MOOP3H,

o ranking paGotu Hax noman dataset,
e JOIN omepamuuTe Kopuctar index scan.

7. IllpeypenyBame Ha query
[IpamaaHUKOT € ONTUMHU3ZUPAH CO:
e mojenOa Ha orukata BO CTE (MentorTaskStats, MentorTopicStats),

e KOPHCTEHE COALESCE M NULLIF,
e enMMHUHHUpame Ha nested subqueries.



8. Pe3yarar

[TornenoT uma cTaOUITHU ¥ 3HAYUTEITHO O00peHH TTepPOPMaHCH.

View 3:

1. ITpumapen ¢puiarep
[Tpumapen ¢uitep ke 6uze cropen:

e MentorshipID
e CTYIECHT
e  MEHTOp

2. Cayuyaj Ha ynotpeda
[Tornenot ke ce KOpUCTH 3a:

e ClENCHC HA MPOTPEC HA CTY/ICHT,
e monitoring Ha overdue 3a7auwu,

e TpHKa3 Ha critical alerts,

e dashboard ananmusa.

3. UHnumjaaHo BpeMe Ha U3BPLIYBame
NHunmjamHoTO BpeMe € MorojeMo mopaiu:

e STRING AGG,
e aggregation oreparuu,
e TIPOBEPKH CO CURRENT DATE.

Lt

<T EXPLAIN ANALYZE SELECT * FROM vw_student_progress_and_crigk

<T EXPLAIN ANALYZE

o A5C QUERY PLAN . e
= SELECT * FROM vw_student_progress_and_critical_alerts WHERE mentorshipid = 449765
m 17 Nested Loop Left Join (cost=2.15.50.46 rows=1 width=22
2 | -> Nested Loop (cost=1.72.33.79 rows=1 width=131) (¢
§ i -> Nested Loop (cost=1.29..25.35 rows=1 width=78) (actual time=2.772.2,773 rows=1 loops=1)
B o4 -> Nested Loop (cost=0.86..16.90 rows=1 width=55) (actual time=2.335..2.336 rows=1 loops=1)
T -> Index Scan using mentorship_pkey on mentorship m (cost=0.42..8.44 rows=1 width=32) (actual time¢
E Index Cond: (id = 449765)
8 | Index Cond: (id = m studentid)
9 | -> Index Scan using "User_pkey" on "User” men (cost=043.8.45 rows=1 width=39) (actual time=0.434.04
10| Index Cond: (id = m.mentorid)
11 -> Index Scan using idx_topicst ion_id on topicst ion ts (cost=0.43.8.45 rows=1 width=69) (actual t
12 Index Cond: (id = m.topicsuggestionid)
13 | -> GroupAggregate (cost=043.16.62 rows=1width=64) (actual time=0.229.0.229 rows=1 loops=1)
? -> Index Scan using idx_task_ mentorshipid on task t (cost=0.43.16.48 rows=3 width=76) (actual time=0.214.0
? Index Cond: (mentorshipid = 449765)
% ﬁ Execution Time: 3.352 ms I

4. HajoaBHM onepauuu



Haj6aBum omneparuu ce:

e sequential scan Ha Task,
e aggregation co STRING AGG.

5. Mupekcu

CREATE INDEX idx task mentorshipid
ON Task (MentorshipID) ;

CREATE INDEX idx task status enddate
ON Task (Status, EndDate);

CREATE INDEX idx mentorship studentid
ON Mentorship (StudentID);

CREATE INDEX idx mentorship mentorid
ON Mentorship (MentorID);

B Results 1 X
<T EXPLAIN ANALYZE SELECT * FROM vw_student_progr

=2

<T EXPLAIN ANALYZE
= AECQUERY PLAN SELECT * FROM vw_student progress and critical alerts WHERE mentorshipid = 449765
é 37 -> Nested Loop (cost=1.29.25.35 rows=1
4 -> Nested Loop (cost=0.86..16.90 rows. =
% S_ -> Index Scan using mentorship_pkey on mentorship m (cost=0.42.8.44 rows=1 width=32) (actual time=0.007..0.007 rows=1 loops=1)
|jf ? Index Cond: (id = 449765)
7_ -> Index Scan using "User_pkey” on "User” stu (cost=0.43.8.45 rows=1 width=39) (actual time=0.005..0.005 rows=1 loops=1)
B_ Index Cond: (id = m.studentid)
T -> Index Scan using "User_pkey” on "User" men (cost=0.43..8.45 rows=1 width=39) (actual time=0.004..0.004 rows=1 loops=1)
T Index Cond: {id = m.mentorid}
? -> Index Scan using idx_topicsuggestion_id on topicsuggestion ts (cost=0.43.8.45 rows=1 width=69) (actual time=0.004..0.004 rows=1 loops=1)
? Index Cond: (id = m.topicsuggestionid)
? -> GroupAggregate (cost=0.43.16.62 rows=1 width=64) {actual time=0.015.0.016 rows=1 loops=1)
? -= Index Scan using idx_task_mentorshipid on task t (cost=0.43..16.48 rows=3 width=76) {actual time=0.006..0.007 rows=2 loops=1)
o E Index Cond: (mentorshipid = 449765)
S 16 | Planning Time: 0.555 ms
f‘? ¥ | Execution Time: 0.080 ms ||

6. Bpeme no nHaekcupame
[To nunexcupameTo:
e overdue checks ce mo6p3u,

e aggregation ONepaluuTe Ce€ ONTUMHU3UPAHH,
e JOIN omepamuuTe KopucTart index scans.

7. IllpeypenyBame Ha query
[IpamamHuKOT € mog00peH Co:
e CTE (TaskAggregations),

e aggregation mpex rIaBHAOT SELECT,
e KOPHCTEHE COALESCE.



8. Pe3ysrar

[Tornenor nma crabuaHu U npudaTIMBU ephOopMaHCH.

View 4:

1. ITpumapen ¢puiarep
[Tpumapen ¢untep ke Oume crope:
e  YHHBEP3UTET,
e (bakyuirer,
e  CTYIWCKa Iporpama,
e TpEIMeT.
2. Caryuaj Ha ynorpeda
[Tornenor ke ce KopucTH 3a:
e aHaNM3a Ha aKaJeMCKa CTPYKTYpa,
e 0Opoj Ha CTYJIEHTH TIO MPEIMET,

e Opoj Ha IPETOKECHH TEMH,
e 0Opoj HA aKTUBHU MEHTOPCTBA.

3. UHunujajaHo BpeMe Ha U3BPIIYyBame
WHN1MjagHoTo BpeMe € MorojaeMo IMOpasu:

e TOJIEM OpOj JOIN OmNeparyH,
e aggregation Bp3 moBeke TabeH.

{T EXPLAIN ANALYZE SELECT * FROM ww_university_academic_hieigeelel torer g Sl onnre:
- | T [EXPLAIN ANALYZE

z 7€ QUERY PLAN | SEEey = : - — T3
5 vw_university academic_hierarchy LIMIT 5
i 47 | -» Index Scan using faculty_pkey oni‘
8 Index Cond: (id = sp.facultyid)
E E -> Memoize (cost=0.16.0.97 rows="1 width=seyr= oo roTEE oy
B 50 Cache Key: funiversityid
? Cache Mode: logical
? Hits: 1 Misses: 4 Evictions: 0 Overflows: 0 Memory Usage: 1kB
g -» Index Scan using university_pkey on university un (cost=0.15..0.96 rows=1 width=40) (actual time=0.028.0.028 rows=1 loops=4)
; Index Cond: (id = f.universityid)
'g 55 | Planning Time: 11.317 ms
é 56 Execution Time: 18820418 ms I

4. HajoaBHu onepanumn



Haj6aBum omneparuu ce:

e JOIN moMery StudyProgram, Subject StudyProgram M Subject,
e aggregation omepanun.

5. Mupekcu

CREATE INDEX idx faculty universityid
ON Faculty (UniversityID);

CREATE INDEX idx studyprogram facultyid
ON StudyProgram(FacultyID);

CREATE INDEX idx subjectstudyprogram subjectid
ON Subject StudyProgram(SubjectID);

CREATE INDEX idx subjectstudyprogram_ studyprogramid
ON Subject StudyProgram(StudyProgramlD) ;

CREATE INDEX idx usersubject subjectid
ON User Subject (SubjectID);

CREATE INDEX idx topicsuggestion subjectid
ON TopicSuggestion (SubjectID) ;

CREATE INDEX idx mentorship topicsuggestionid
ON Mentorship (TopicSuggestionID) ;

ey AT L

<I EXPLAIN ANALYZE SELECT * FROM vw_university_academi;

:_'E #5¢ QUERY PLAN | < EXPLAIN ANALYZE . ) ) ) T
5 ) SELECT * FROM vw university academic_hierarchy LIMIT 5
i i -» Index Scan using faculty_pkey
48 Index Cond: (id = sp.facultyid
E E -> Memoize (cost=0.16.0.97 rows=1 Witrrr—rey—rerecee o =7
2 50 Cache Key: f.universityid
? Cache Mode: logical
? Hits: 1 Misses: 4 Evictions: 0 Overflows: 0 Memory Usage: 1kB
? -> Index Scan using university_pkey on university un (cost=0.15..0.96 rows=1 width=40) (actual time=0.004..0.004 rows=1 loops=4)
g Index Cond: (id = f.universityid)
'g 55 Planning Ti_me: 0.998 ms
&Li 56| Execution Time: 16558.085 msl

6. Bpeme no nHaekcupame

JOIN OmlepamnuuTe padoTaT 3HAYUTEIIHO TOOP30 MopaIu KOpHUCTeHe index scans.
7. IllpeypenyBame Ha query

[IpamaaHUKOT € ONTUMHU3ZUPAH CO:

e xopucteme CTE (Subjectstats),
e MPETXOHA arperalyja npej rIaBHUOT SELECT.



8. Pe3ysrar

[Tornenot e onTuMu3upan 3a pabota co nmorojemu datasets.
View 5:

1. ITpumapen ¢puiarep
[Tpumapen ¢untep ke Oume crope:
e MentorshipID
2. Cayuyaj Ha ynotpeda
[Tornenot ke ce KopucTH 3a:
o audit mpoBepkwH,
e IpOBepKa Ha integrity Ha CUCTEMOT,

e jetekTupame ghost records,
° IMPOBEpPKa HA HCBAJIMAHU MCHTOPCTBA.

3. UHnumjaiHo BpeMe Ha U3BPLIYBame
NHunmjaHoTO BpeMe € CpeaHo MOPaIn:

e TIIOBEKE LEFT JOIN,

e COALESCE,

e CASE NPOBEPKH.

<T EXPLAIN ANALYZE SELECT * FROM vw_system_mentor s i e
] | “T EXPLAIN ANALYZE

j\% ***QUERY PLAN SELECT * FROM vw_system mentorship_integrity audit WHERE mentorshipid = 567891
¥ 5 Index Cond: (id = ts.subjectid)
1 -» GroupAgagregate (cost=0.43..16.50 rows=1
§ E -> Index 5can using idx_task_mentorshipid on taskt (cost=0.43.16.48 rows=3 width=16) (actual time=0.006..0.009 rows=4 loops=1)
B 18 Index Cond: {(mentorshipid = 567891)
s F Planning Time: 0.760 ms
8 20 [execution Time: 0.086 ms

4. HajoaBHu onepanun
Haj6aBum omneparuu ce:

e sequential scan Ha Task,
e aggregation omeparyH.

5. Mupexkcu



CREATE INDEX idx mentorship

ON Mentorship (StudentID);

studentid

CREATE INDEX idx mentorship mentorid

ON Mentorship (MentorID);

CREATE INDEX idx mentorship topicsuggestionid
ON Mentorship (TopicSuggestionlID) ;

CREATE INDEX idx task mentorshipid

ON Task (MentorshipID) ;

T EXPLAIN ANALYZE SELECT * FROM v\-'.-,syste'n,mentorshin,integritg‘:: Ente

= %€ QUERY PLAN <] EXPLAIN ANALYZE

5 15 Index Cond: (id = tssubjectid) SELECT * FROM vw_system_mentorship_integrity audit WHERE mentorshipid = 567891
16 | -= GroupAggregate (cost=0.43.16.50 rows=1 width=

E E -> Index Scan using idx_task_mentorshipid on task t (cost=0.43..16.48 rows=23 width=16) (actual time=0.005..0.007 rows=4 loops=1)

B 18 Index Cond: (mentorshipid = 567891)

1 A
% Execution Time: 0.068 ms I

ecord

6. Bpeme no nnaexcupame

JOIN omnepamuute padboTat modp30 u ce HamairyBa OpojoT Ha sequential scans.

7. IlpeypenyBame Ha query
[IpamagHUKOT € ONTUMU3UPAH CO:

e CTE (TaskCount),

e aggregation mpes rIaBHUOT query.

8. Pesyarar

[Tornenot uma npudarnueu nepopmaHcy 3a afMUHUCTPaTUBEH audit cucTeMm.

View 6:

1. Ilpumapen ¢puarep

[Tpumapen ¢uitep ke 6uze cropen:

e chat id
e CTYIEHT
e MCHTOp

2. Caryuaj Ha ynorpeda

[Tornenot ke ce KOpUCTH 3a:



e aHajgM3a Ha chat aKTHBHOCT,
e MpHUKAa3 HA MOCIEAHA MTOPaKa,
e 0Opoj Ha unread mopaxu,

e 0Opoj Ha BKYIHU NOPAKH.

3. UHnumjaaHo BpeMe Ha U3BPLIYBame
WMHN1MjaqHoTO BpeMe € MMOBHCOKO MOPaJIu:

e LATERAL JOIN,
e aggregation Bp3 Message,
e copTHpam€ cropes timestamp.

[T EXPLAIN ANALYZE SELECT * FROM vw : ise Ctri+Space
_ J oI EXPLAIN ANALYZE =
: £ QUERY PLAN SELECT * FROM vw_chat_analytics LIMIT 5 -

|2
;ﬂg i Worker O; Sort:i v ‘
Wi Waorker 1: Sort
E E -» Partial HashAggregate (cost=442156.69.484019.99 rows=931122 width=16) (actual time=1519.883..2434.688 rows=940310 loops=3)
E 53 Group Key: message_1.chatid
g Planned Partitions: 16 Batches: 17 Memory Usage: 8337kB Disk Usage: 48040kB
E Worker 0: Batches: 17 Memory Usage: 8337kB Disk Usage: 112728kB
E Worker 1: Batches: 17 Memory Usage: 8337kB Disk Usage: 112752kB
? -> Parallel Seq Scan on message message_1 (cost=0.00..207781.67 rows=4166667 width=8) (actual time=0.081.431.809 rows=3333333 loops=3
_g 58 | Planning Time: 0.994 ms
r§ 59' Execution Time: 19976.269 ms I

4. HajoaBHu onepanun
Haj6aBum omneparuu ce:

e sequential scan Ha Message,
e sorting omepamuu Bp3 timestamp.

5. Mapexkcu

CREATE INDEX idx message chatid
ON Message (ChatID) ;

CREATE INDEX idx message timestamp
ON Message (Timestamp DESC) ;

CREATE INDEX idx message isread
ON Message (isRead) ;

CREATE INDEX idx_chat_studentid
ON Chat (StudentID);

CREATE INDEX idxichatimentorid
ON Chat (MentorID) ;



L

«T EXPLAIN ANALYZE SELECT * FROM vw_chat_analytics LIMIT g e Pdalaa s
<T EXPLAIN ANALYZE

ABC

SR RIAN SELECT * FROM wvw_chat_analytics LIMIT 5

| B arid

21 Group Key: message.chatid
E - Index Scan using idx_message_chatid > Le:D‘GDB..D.DQZ rows=27 loo
23 | Filter: (NOT isread)
g Rows Removed by Filter: 18
E -= GroupAggregate (cost=043.293867.65 rows=931122 width=16) {actual time=0.313..0.326 rows=5 loops=1)
26 |
27 |
28 |
29
0

T Text

Group Key: message_1.chatid

-=> Index Only 5can using idx_message_chatid on message message_1 {cost=043.234556.43 rows=10000000 width=_8) (actual time=0.300..0.31
Heap Fetches: 3

Mﬂg Timg 1.770 ms

Execution Time: 1.292 ms I

=
e
a
o
L)

6. Bpeme no nnaexkcupame

[To nHnexcupameTo:
e mpebapyBameTo Ha MOCIEAHA Topaka € Ioop3o,
o unread checks ce ontumu3npanu,
e aggregation omeparnuure padoTat moop3o.

7. IlpeypenyBame Ha query

[IpamagHUKOT € ONTUMU3UPAH CO:

e KOpHCTEHE LATERAL JOIN,
e mojenba Ha aggregation JIOTHKa BO MoceOHH subqueries.

8. Pesyarar

[Tornenor uma crabuiaHu U 100pu nepdopmancu 3a realtime chat analytics.
View 7:

1. ITpumapen ¢puiarep
[Tpumapen ¢unrep ke Oune criopen:
e MentorID
2. Cayuyaj Ha ynoTrpeda
[Tornenot ke ce KOpuUCTH 3a:
e ananmu3a Ha workload Ha MeHTODH,

e 0Opoj Ha pending 3amauwu,
e 0Opoj HA aKTUBHU MEHTOPCTBA.



3. UHunujajaHo BpeMe Ha U3BPIIYyBame

WuunyjanHoTo BpeMe € MMOBUCOKO Mopajn aggregation Bp3 Task.

"EXPLAIN ANALYZE SELECT * FROM vw_mentor_workload_summa B T AT T ST R T i PR 0 Pt - BT
it <[ EXPLAIN ANALYZE

S i Bl SELECT * FROM ww_mentor workload_summary WHERE mentorid = 5818519

14 - Index Scan using idx_task_mentorshi
? Index Cond: (mentorshipid = m_1.id

? Filter: (status = 0}

i SubPlan 1

K -» Aggregate (cost=4.45.4.46 rows=1 width=8) (actual time=0.012..0.012 rows=1 loops=1)

H -= Index Only Scan using idx_mentorship_mentorid on mentorship m2 (cost=0.42.4.44 rows=1 width=0) (actual time=0.009..0.010 rows=2 |o¢
E Index Cond: (mentarid = m.id)

? Heap Fetches: 0

5 Planning Time: 0.429 ms

23 | Execution Time: 6.914 ms I

4. HajoaBHu onepanumn
Haj6aBna omneparyja e sequential scan Ha Task.

5. Mupekcu

CREATE INDEX idx mentorship mentorid
ON Mentorship (MentorID);

CREATE INDEX idx task mentorshipid
ON Task (MentorshipID) ;

CREATE INDEX idx_tas k_status
ON Task (Status);

T EXPLAIN ANALYZE SELECT * FROM

<" EXPLAIN ANALYZE

g " QUERY PLAN SELECT * FROM wvw_mentor_workload_summary WHERE mentorid = 5018519 .
e i -= Index - J:ws:T loops=2)
15 Index
E E Filter; (status = 0)
- SubPlan 1
K -> Aggregate (cost=4.45.4.46 rows=1 width=8) (actual time=0.004..0.004 rows=1 loops=1)
? -> Index Only Scan using idx_mentorship_mentorid on mentorship m2 (cost=0.42.4.44 rows=" width=0) (actual time=0.003..0,004 rows=2 loops=1)
5 Index Cond: (mentorid = m.id)
? Heap Fetches: 0
'g 22 | Planning Time: 0.396 ms
23] Execution Time: 0.087 ms I

6. Bpeme no nHaekcupame

Pending task checks ce u3BpmryBaar mo6p30.

7. IlpeypenyBame Ha query



[IpamamHuKOT € mog00peH Co:

e xopuctemwe CTE (PendingTasks),
e aggregation mpeJ IITaBHUOT query.

8. Pe3yarar

[Tornenor uma crabuaHu U npudaTIMBU ephOopMaHCH.

View 8:

1. ITpumapen ¢puiarep
[Tpumapen ¢untep ke Oume crope:
e TIpeaMer
2. Cayuyaj Ha ynoTpeda
[Tornenot ke ce KOpUCTH 3a:
e aHaJIM3a Ha conversion rate Ha TEMH,
e Opoj Ha TIPETOKECHH TEMH,
e 0Opoj Ha pUdaTECHU TEMHU.

3. UHunujajaHo BpeMe Ha U3BPLIYyBame

Aggregation Bp3 TopicSuggestion MPCAU3BUKYBA IIOTOJICMO BPEME HA U3BPIIYyBAKLC.

<T EXPLAIN ANALYZE SELECT * FROM vw_subject_topic_conversi lhedel= —
< EXPLAIN ANALYZE

ABC
g SR SELECT * FROM vw_subject_topic_conversion WHERE subject_name = 'HanpegeH Beb [nsajn’
i 11 -> Gather Merge (cost=79440.77.79557.44 rows=
2 Workers Planned: 2

E 13 Workers Launched: 0
B 14 -= Sort (cost=78440.75..78442.00 rows=500 width=24) (never executed)

15 Sort Key: ts.subjectid

16 -> Partial HashAggregate (cost=78413.33..78418.33 rows=500 width=24) (never executed)

17 Group Key: ts.subjectid

18 -= Parallel Seq Scan on topicsuggestion ts (cost=0.00.72163.33 rows=833333 width=17) (never executed)
E 19 | Planning Time: 0.241 ms
o
B 2 ] Execution Time: 0.101 ms I

4. HajoaBHM onepaumnu
Haj6aBna omepariija € scan Ha TopicSuggestion.

5. Mupekcu



CREATE INDEX idx topicsuggestion subjectid
ON TopicSuggestion (SubjectID) ;

CREATE INDEX idx topicsuggestion available
ON TopicSuggestion (isAvailable);

CREATE INDEX idx topicsuggestion subject available
ON TopicSuggestion (SubjectID, isAvailable);

L

< EXPLAIN ANALYZE SELECT * FROM vw_subject_topic_conversioadis e
] ) #I" EXPLAIN ANALYZE
g * QUERY PLAN 4 SELECT * FROM vw_subject topic_conversion WHERE subject _name = "Hanpeped Bef [lusaju’
= L -> Gather Merge (cost=79440.77..79557.44 rows=1
12 Workers Planned: 2
E E Workers Launched: 0
B 14 -» Sort (cost=78440.75..78442,00 rows=500 width=24) (never executed)
? Sort Key: ts.subjectid
1_6 -> Partial HashAggregate (cost=78413.33.78418.33 rows=500 width=24) (never executed)
? Group Key: ts.subjectid
K -> Parallel Seq Scan on topicsuggestion ts (cost=0.00..72163.33 rows=833333 width=17) (neve
'g 19 | Planning Time: 0.617 ms
8 20 |Execution Time: 0.092 ms |

6. Bpeme no nnaexkcupame

Aggregation oneparuTe ce H3BpIITyBaaT moop30.
7. IllpeypenyBame Ha query

[IpamansHUKOT € ONTUMHU3ZUPAH CO:

e CTE (TopicCounts),
e KOPHUCTCHEC COALESCE M NULLIF.

8. Pesyarar

[Tornenot nma nmogo6penu nephopmMaHCH.

View 9:

1. Ilpumapen ¢puarep
[Tpumapen ¢untep ke Oume crope:

e  YHUBEP3UTET,
e (hbakynTer.

2. Cayuyaj Ha ynotpeda

[Tornenot ke ce KOpUCTH 3a:



e IIPHKa3 Ha aKaJeMCKa CTaTUCTHKA,
e 0Opoj Ha CTYAUCKU IMPOTPAMH 1O (aKyITeT.

3. UHnumjaaHo BpeMe Ha U3BPLIYBame

WHuutujanHoTo BpeMe € pellaTUBHO MaJio OUIEjKH MOTJIeJOT KOPUCTU Mal Opoj TabenH.

[¥]

T EXPLAIN ANALYZE SELECT * FROM vw_uniy

«T EXPLAIN ANALYZE
2 "*° QUERY PLAN SELECT * FROM vw_university faculty basic_stats WHERE faculty name = 'OakynTeT 3a MHPOpMATMUKWU HayKW U KOMMJYTEpCKO WHXeHepcTBo'
G
= 11 Sort Key: sp.facultyid, s
12 Sort Method: quicksort.
E 13 -> Seq Scan on studyprogram sp. (cost=0.00.6.00 rows=200 width=16) (actual time=0.006..0.0;
F 14 -> Hash (cost=2.75.2.75 rows=3 width=65) (actual time=0.017..0.017 rows=3 loops=1)
15 Buckets: 1024 Batches: 1 Memory Usage: 9kB
16 -> Seq Scan on faculty f (cost=0.00..2.75 rows=3 width=65) (actual time=0.009..0.014 rows=3 loop
17 Filter: (name = '©akyATeT 38 MHOOPMATAUKM HAYKKM W KOMN]YTEPCKO MHXeHepcTBo itext)
18 Rows Remaoved by Filter: 57
| .
g ‘i! WI
22 Execution Time: 0.176 ms

4. HajoaBHM onepanmnu
Haj6aBHa omnepanuja e aggregation Bp3 studyProgram.

5. Mupekcu

CREATE INDEX idx faculty universityid
ON Faculty (UniversityID);

CREATE INDEX idx studyprogram facultyid
ON StudyProgram(FacultyID) ;

T EXPLAIN ANALYZE SELECT * FROM vw_university_faculty_basic. s P ML
= TR i T EXPLAIN ANALYZE ] ] ] ) ] )
= SELECT * FROM vw_university faculty basic_stats WHERE faculty name = 'OakynTeT 3a MHOODMATHHYKH HAaykin W KOMNjyTEPCKO MHKEHEPCTBO

i AL Sort Key: sp.facultyid, sp.id
B 12 Sort Method: quicksort Memory: 31kB
§ 13 -> Seq Scan on studyprogram sp (cost=0.00..6.00 rows=_200 width=16) (actual time=0.009.0.025 rc
B 14 -> Hash (cost=2.75.2.75 rows=3 width=65) (actual time=0.046..0.046 rows=3 loops=1)
15 Buckets: 1024 Batches: 1 Memory Usage: 9kB
16 -> Seg Scan on faculty f {cost=0.00.2.75 rows=3 width=65) (actual time=0.036..0.041 rows=3 loops=1
17 Filter: (name = 'Qaky/nTeT 3a MHGOPMATUUKIM HayKV 1 KOMMjyTEPCKO MHXEHepcTso itext)
18 Rows Removed by Filter: 57

tecord

6. Bpeme no nHaekcupame
Aggregation oneparuTe padboTat moop3o0.
7. IlpeypenyBame Ha query
[IpamagHUKOT € ONTUMU3UPAH CO:

e xopucteme CTE (ProgramCounts),
o aggregation npej rIIABHUOT qUETY.



8. Pe3ysrar

[Tornenor nma crabuaHu U npudaTIMBU ephOopMaHCH.

View 10:

1. ITpumapen ¢puiarep
[Tpumapen ¢untep ke Oume crope:
e KOPHCHUK,
o notification status,
e timestamp.

2. Cayuyaj Ha ynotpeda

[Tornenot ke ce KOpUCTH 3a:

e TpuKa3 Ha notifications,

e unread notifications,

e TOBP3YBamkE CO MOPAKU M KOMEHTAPH,
e monitoring Ha aKTUBHOCTH.

3. UHnumjaaHo BpeMe Ha U3BPLIYBame
NHunmjamHoTO BpeMe € MOBUCOKO MOPAJIH:

e TIOBEKe LEFT JOIN ONEpalui,
e TIOBP3YBAlE CO Message U CommentOpinion,
e TpebapyBame cropen timestamp.

& 7 e

. <l EXPLAIN ANALYZE
F5€ QUERY PLAN

T EXPLAIN ANALYZE SELECT * FROM vw_notification_center W"—]?
SELECT * FROM vw_notification_center WHERE notified_user = '[umuTap KuTtavoscku' ORDER BY "timestamp"™ DESC

-> Parallel Seq Scan on nutifﬂ

T Text | EGrid
‘N
N

3 -> Parallel Hash (cost=4882
? Buckets: 65536 Batches: 1 Memory Usage: 704kB
E -> Parallel Seq Scan on "User” u (cost=0.00.488261.39 rows=20833 width=39) {actu
? Filter: (((name || " ":text) || surname) = lnmutap KutaHosckx'text)
; Rows Removed by Filter: 3332669
E -= Index Scan using message_pkey on message msg (cost=0.43.3.15 rows=1 width=78) (actual tin
5 Index Cond: (id = n.messageid)
T 130 | Planning Time: 12.482 ms
) momemasmm

4. HajoaBHu onepanun
Haj6aBum omneparuu ce:

e sequential scan Ha Notification,



e JOIN omnepannu Co Message,
e JOIN OI€pallMH CO CommentOpinion.

5. Mupekcu

CREATE INDEX idx notification usertonotifyid
ON Notification (UserToNotifyID);

CREATE INDEX idx notification timestamp
ON Notification(Timestamp) ;

CREATE INDEX idx notification isread
ON Notification (isRead);

CREATE INDEX idx notificationtype notificationid
ON Notification Type (NotificationID);

CREATE INDEX idx message id
ON Message (ID) ;

CREATE INDEX idx commentopinion id
ON CommentOpinion (ID) ;

I EXPLAIN ANALYZE SELECT * FROM vw_notification_center Wi 2
= «T EXPLAIN ANALYZE

g “*€ QUERY PLAN SELECT * FROM vw_notification_center WHERE notified_user = 'IumuTap KuTaHosckum' ORDER BY "timestamp" DESC
it 2_ -> MNested Loop (cost=0.43”66j
1 -> Parallel Seq Scan on "Usi
E E Filter: ({((name || * "text) || surname) = ‘AummnTap KMTaHOBCKM :1eXT)
B 23 Rows Removed by Filter: 3332669
? -= Index Scan using idx_nofification_usertonotifyid on notification n (cost=0.43..8.50 rows=2 width=88) (actual time=0.085.
g Index Cond: (usertonotifyid = u.id)
Z -= Index Scan using message_pkey on message msg (cost=0.43.3.15 rows=1 width=78) (actual time=0.454..0.454 rows=" loops=1966)
? Index Cond: (id = n.messageid)
g 28 | Planning Time: 3.344 ms
HE s mresssssiin|

6. Bpeme no nnaexkcupame
[To nHnexcupameTo:
e notifications ce nmpedapyBaar moop30,

o unread checks ce ontumu3npanu,
e JOIN omepanuuTe Kopuctar index scan.

7. IlpeypenyBame Ha query

Hema motpeba o1 JOMOTHUTENHO MpeypeayBame ONIEjKH JIOTUKATA € BeKe ONTUMU3HPaHa MPEKY
JTUPEKTHU JOIN ONepaluu.

8. Pesyarar

[Tornenot uma ctabuiaHU ¥ npudaTIMBU epPOopMaHCH.



