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Representing SQL Queries using the Bert
Model

Abstract:

uery analysis applied to databases is a starting point for many
critical tasks in database management, such as workload
summarization, index tuning, and other administrative tasks. Given
the difficulty of performing manual analyses with the expansion of
database sizes, the complexity of queries, and the increase in
workload, it was essential to find effective numerical
representations of queries to accurately represent information for
use in machine learning algorithms. For example, these
representations can serve as input for reinforcement learning

algorithms designed for index tuning.

This study aims to utilize an advanced language model, BERT, to
create representations for queries. The research involves extracting
embeddings using the model and then evaluating their effectiveness

in two tasks: similarity detection between queries and clustering.

The results showed high-quality embeddings for the model in the
similarity detection task. BERT outperformed reference query
similarity methods in all test datasets in terms of the silhouette
score, achieving an improvement of at least 90% for this metric,
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and significantly reducing the BetaCV coherence measure by at
least 82% compared to reference similarity methods.

Clustering-level tests were also conducted, where BERT was
compared with three other well-known language models using three
clustering algorithms. The results demonstrated BERT's notable
superiority in forming cohesive and distinct clusters across various

datasets, especially with K-means and HAC algorithms, while also
performing well with the Optics algorithm.

Keywords: Query Embeddings, Workload Analysis, Natural
Language Processing, BERT Model, Similarity Metrics, Clustering.
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cvetars | Ea || Ex || B0 |[ B0 |[ B0 |[ B [ B0 |[ B | & | B0 || ]
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s Jisadl 0585 Al e Blay) 3 Q) Jass e ([SEP] ey and
LA g Uil o ey sV g Uadl
Jeledl) Gan Sl aase sSall 138 Jiay 1(Position) aasell e
:(Sentence-Bert) SBERT
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zsa3 Alay 768 anay Al aladl 53 zmjall 84t sy 13 .BERT lgesy 3l

cJaadl gaill Jsha e Ll i BERT-Base
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A LY
pooling pooling
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BERT BERT
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Sentence A Sentence B

SBERT (Siamese-BERT) 4. 4123 Jal)
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& Spm Ak dila) pe cAysalll algall (o danls desendd BERT aladiad) (Say
] 3 sl
Al Aleadly 5l) dagal Jilea JS el oLl 2 Mie Capaill alea (& @
Pl Ak Adla) Gyl oo
e Julis zalipd) by ((NER) L Cajimall iU e Capill 8 @
b Aaliie (adid) LS g )l Cilise e cldle puay e Guayg
oe NER z3sai iy oSy (BERT alasialy .l & jelan ) (&

NER sy Wi aiocs 2k ) Sy IS0 il g L) 4,335 Goyle
BERT 135 & Jlall sa LS 2alal) Cladaall alane Qi ¢ (3800) Jasall (uyyi 3
(e Anlg desane o Lodiie @il (3éat) 4l o34 Hlasiuly BERT (38 o6 38

Agaglall 42l el

: clustering methods paadll @luids .5

o Batiaall LED e 5855 Jenll 138 8 WSl cpandl) il e el a5
«Density-based clustering 48U<ll « Centroid-based clustering Syl
- Hierarchical clustering o) apenilly

Gub oo GULY degane b bl Ll ady asky 3O G i) gl
350 A iy A IS G s & e ganall o e 23] Sha slay
al) Y A ganall Sp05 L (o Fagyall clilial) Qi S Cuy cld Ao sane

sl 138 8 b ylall ol e 3aals [19] K-means de)lsa 23 . 53V
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Lo sead) J€ bl 8 laliall GBUS e adiey ZUSY ) atiad) gpeal
Lo lgobin ST ()08 46D Adle 3laliall 8 colill) Jalis o o Ayl 5,S4l)
Gl sda e A8V o QS dinitie Shaliall L8 52smsall el e Caliasy iy
Ordering Points To Identify the Clustering Structure 4w))lsa
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¢ablall cajell Jualusll ) atid dyad 430 ¢ Lk e sene S5 capell apenill
(HAC) GAS‘)“M GA)@J\ @A;_J‘ fmu\ C'_A.GJA;A“ %) RIREN C'_ILC—JA;.A 25;1.\.1:5
de sane I clily e JS ey oy el ylsall (o gl 13a AL a8 ([21]
JS my b Cile gene JiSl Layyi Lalin JSY) Cle ganl) rad oy o5 cAliaiia
GAJS\ Z\Tglns g 4\.1\.&:3]\ L%ISA k_iLuA '5.31.:;‘\ (s.g 4@3 t-\_AA.:;

el JUY) .6

oo lele Jsaal) 2y ) elaall Ga ol G Al el adl) 28 8y
5o US ddyra ) il Lol 8 5)sS0d) A6l aglall Culluds Bert g s
Asalll z3laill (e de sanar 43)lae clustering pueatl) g5 Je Bert il
.Bj}@..ﬂ\

ralibl) Gilegana

s el e 435S Cilegana b2 o o3V 4le Maw Sy

53 IIT Bombay 4asla (e dhasiual ([17] TIT Bombay 1sY) de sendll
(Nsme 14) L0 20 e bl aeldsale b Glaial e DUl cilila) e

DA (e lagasats &5 [2] Goggle Plus 43tlly [2] UB Exam 4Gl (yic gasal)
& Ol lila) aiis e Sl cilila) (e Ladf s J5V1 ¢[2] Adiaal) 385
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e Lo lals 11 Jle bl seld 8 1aiY) tes Jausi SQL sy (e
cbial) pddhine Gl Al e Baslgy SOlal) 38 (ol S Loaly el (s2e

seally edailugl) cdiluall ¢ LAY (JlaV) cilea cedlai) (bl

e 23 Automated-Grading-of-SQL-Statements [18] 53AY) de ganall
o 15 Je Wk 393 cilila) e 2l ) duih gl daalal) Jid o

: IIT Bombay <Uly 4ssaaa

IIT Bombay

80

60
| I
, —mENlm i

number of queries

o

o

"B AR AR EE KR BY B2 EY BY BEE BAN BAR RAE BE
IIT Bombay «ilily desane (o 14J) lidl) e cladlaiunl) &5 14 JLUi)

rlilll de sana b B2gasal) iledlaindl Jlie

label query

select distinct course_id title from course

select course_id title from course

select course_id fitle from course where dept_name="comp. sci’

select distinct course.course_id course title from course where course.dept_name="comp. sci.’
select course.course_id,course title from course where dept_name="comp. sci’

[ R L R LS I LN

select course id title from course where course.dept name = ‘comp. sci’

[IT Bombay «ulily de gana (A GLSaiuy) (e die 15 JSA)
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:UB Exam <ULy sz

dal) Jlsadll
How many distinct species of bird have ever been

2014 seen
by the observer who saw the most birds on

December 15¢ 2013?

2015 You are hired by a local birdwatching organization,
who’s database uses the Birdwatcher Schema on
page 2. You are asked to design a leader board for
each species of Bird. The leader board ranks
Observers by the number of Sightings for Birds of
the given species. Write a query that computes the
set of names of all Observers who are highest
ranked on at least one leader board. Assume that

there is no tied rankings.

UB Exam iy de gena 3 deaiiiuall Y1 11 Joan

Year 2014 2015
Total number of queries 117 60
Number of 110 51
syntactically correct
queries

Number of distinct 110 51
query strings

Number of queries with 62 40
score > 50%

UB Exam culily 4e sana A 32sagall Uikl (adle 12 Jooa
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25 A

207 | ‘ “
1 2 3 4 5 6 7 8

google plus clily de sana & Sl G LY £56 16 JE)

Frequency
—
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=
o

w

(=]

: Automated-Grading-of-SQL-Statements <Uly 4s gana
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100 4
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o 1 2 3 4 5 6 7 & 9 10 11 12 13 14 15
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g dsadll 3B Japal
(L e S anag dady ales o lisee ) 7 3paill £ liny (BERT alla b

Cslad) 13 Al alea ) alis v das @il Jany S 380 i Adee
Basnall dagal) oyl 33 gane bl de gana 058 Ladie Faald Tade oS
‘;-mhni JS aadiey aapn Jee ) 545 sentence-transformers alaaiuly Lid
Q\}ZJMM E) PYTOI'Ch ‘_Ac AA:u_.g JU:::}“ .)J..AS‘) u.a\,.-.a.d\ 4434;.\1 QLIL\:\MB J\Aﬁ‘g
Ay dapenai 2y e giia alee o e ) 3kl (o daudy de gana adiys

Aegle Jenll 2l degall po 3815 Ly 3Ll Janm Jeudl (g Jan
e dii sa5[3] Sentence-BERT (SBERT) o iy o g Jalatiins L 4
BERT J &l =i . Siamese 4l GIGEIS Gile g 3ae aladinly BERT 4S0i
YA i) Ljlie Jie lile Gakaill 446 (S5 o) Al Hlead) (may b aadiey o
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Gt 1) La Gy JAalS cilan Ao 7 3galll Juany ASudl) 13 b A Gum L
N al Cpfigebiiia

¢ua BERT gzigal 4y o Jaaas of zlias ¥ 384l hasal) Adee ()18 13gug
Tasad s5a0 leghe JS GESWE sag e 028 Jaaxill dagay SBERT sl ashy
(5imn Sl Culh ol il Cligais e Jpemall giage gpend Atk co BERT
zisa haaan clilee (& pals U8 zisall 138 aladial iy (Gt l)Jasl
Ll i)y 4ol }1*\ & g A algall 3 Ly BERT

ity A A e bt alal (€8 Leeatins 1) Ul Cile gane (g5a3
A dalles zliad D (USee A1) Oldlain) pe Jalais Wiy L Dlaiu) Ll
dadie Glesane bl G o QUL Glegane of Lo pusge IS5 il
fob Loy Liad bl jacmatl ccladlai) A (ge SEI il U8 e Usy
I"\.k.u.u.l'. ) :\A.Lumula.a .1

B yraa oHlaa &‘\ aylaal) pe> Jignt @

Aasaiall bl 1)) e
2 Automated-Grading-of-SQL-Statements llall dc sanal Al
@5 il is_correct Jaall e alaieWl Liad Cun 48l) dallas 35hd Cualial
Lk Y ol g shaall Jlasll BlalS s sl Sl 58 e o Ayl Ao
e (Dl NS dnman (0585 ) lodlaind) i dagmall LAY § b il
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Sl label dasS Jigudl 28) ge ymy o3 exercise_id dis e aldel)
query (pisee (s5alsbaeeY) Cum (o Cile sanall A Ailac de panall 238 Cinsal
Sl ) PUA e dgle LAY a3 Jlsad) 8 a5 label dsac s Dainl) s
.query

rbiball 2155l el L2

Oo g5 e5n3 Baula) il e gana (o Ase Baan (i Ae sane ¢ L)
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Caa JS Caghun 320 ¢ L)y lld) e gana & @Dl JS Jal (e Cua 1(0)
o) 1" dad g sl i o AT WDlatily it St e (sing aa
Caall G (e L] aen o s pall a dam (gbitie Gaadlain) o
Cliial e Gl e slia 3o Ala) o oz )V LSS e Blebe aa
(onilite cpdlaia¥) o ) ) 7255 JU'0" dad pe g AT

¢ sSaall HURY alasinlys ey dead) 4l sl ladiuly Bert z3sei Jasay Lid
Al sledll Gulia Hasin) s

derdiid) lall JIss e g5 8 :contrastive loss ilal) §ludll (ulia
OsS Cun Slinaaill bl (AT ey (Rasaiall) Apebind) clasl) 8 ails IS
O dabidey dgbinall el dgline (s< l) cOiall ala s Cagll
o] Al )l sl oy eclgplinl) ales o) Jand) Gpanal (Bl 3 L Aabisal
i) o ladll 8 (el lpany leay Jaall e Ailes 71550 auy oz 3sal
AR #1330 (mad) Ly (e B

Rl # g3l e o clilual) ke DA e Lulal) sluald)l Ay Jexs
e Jyanll 3 @A) e als e J) B dge Gulb,
faky Gliananl)
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S 1 abla lololey cliecll o diladl e 2l spldll Glua o
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p M ail e il sleall Ay Copad ¢ pualyy IS

1 1
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P SEEL N

(0) ltine 7 (1) Lealiia zopl) Q13 Lo ) a8 ) dgenill 8 0
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G Apalual) el (Al 21531 20l sae 8 aSaty o) 2oLl Jales 58 :M
el Jalee dad g5l JAY) e il Lgd 585

Glon Jal ey deall e aals 7295 dal e plodd) Guity 5830 5Ll A5
cagmaen 293V dal e byledd) Jaes 320 2 2 1530) aead JalS < 55l
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Bert z3sai sl Ly Liad il Zpaill calae) Jsaall gy

3 Epoch
24 Batch size
Adam Optimizer
2e-5 Learning rate

35



BERT gisal pladiub SQL ciadlainl Jid

0.3 (2l Jales) Margin

BERT zsai Jaswa cilalae) :3 Jgan

Aol SHluall Al aladtiuly 7 3 gaill av

e

ContrastiveLoss

BERT g3 el a3l 5Ll :8 (<)
:ladiisal) goandl) Guplia .7

Aagall Ladiy 2581 Al BlSaiaY) Jiad e Bert cilivaad 3)08 (530 agh A i)
Sy 4l Cagyrall ey 4df Cua Calide JS5 Ay cuilS 13) iy LlEie i
Pl ppadaia ) Qi) Jas ad dgaliie alga oY Aalida (3ykay Slain¥) 4,18

tJgY) adlai!

category, SUM{sales amount) total sales

sales

{sale_date) =

category;
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: A aMaiuay)

category, total sales
category, SUM{sales_amount) total_sales
sales

(sale_date) =

category) sales summary;

dagall i ol Legalatin) 2y G Cpeiliie Gy AUy J1 aedlainy]
legie JS delua ddyla Bl (e a2l

gl Dilblee Jlae A deddiiinall Lunliall (e de gans aladiuly o8 apilly HLall
el 3 i e Yy peaill Aiiall el Wy Gulhe IS auiy 50 WSl
Clilaall a5 Aasg Bolad iy a5 Aiune aead Aaal sl pladiul (50 (5T Lot
s aladiuly 4l i L) e desend (pairwise distance)isl
el i Qunlia aladiad ey (WliySd ) Asinall Glill) Cile ganay lilosall
Cnasi 8 Gleill dllad 5ae agdl clldy dime daa))lsn Gulai (450 ddbial)
i) (e A sene

Sy dpall Gadai day el G ddluall CGluad dilue s Lyl Loy 4l
PR (e LS (cosine distance)immall 4l Al Je Liuhy 4 Ladel
Mape s cileile cAunlY) AdluaddlS 5 AN alsill o Juadl il ) il Gl

oo Al Glesenall Baga (o Gl Gals JSdy aeadll 4 Gaplie aadiud
Ay o ) Adlia) Ao seaall iy ) i Al lied) Gl Ay i 3k
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(Silhouette lavgiall cugludl Jalae @ld 4 Lo areaill o Goaill Ganlia
e K aiti Cua o(Dunn index) o)y yéses (Betacv 545 «Coefticient)
) D 4l bl ae glil) A3)lEey Al it b A odle] 35Sl cilaal)

.( Makiyama <Aouiche <Aligon

oo 230 BERT zisai e dailill Clageatll apil Gapliall sda aladiuly as6 LS
s Clustering gsess clueylsa <6 e alae) a8 Zyalll 73l
.Kmeans, HAC, Optics

:Dunn _dise

O G sy 138 ol lle Aadl)l CulS 1Y cuantl Bagn ol addiiy (ulie s
s s A Clesanal) 3 jualiall o € S 5l deganall Jals jualiall
hr i degl CulS 13 dlld o pSall e s aend 33 )

AL 35all

Dunn Index = min (inter-cluster distances) / max (intra-cluster
distances)

:Oi (GATEN

-

Oty LAdlide Gile gane G ALl ) jads mllacas :Inter-cluster distances
W ol ccile sanall G Adluall i LS L cle sanall (4l are ol (34l)
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Real-Time Arabic Sign Language
Recognition Using Deep Learning

Abstract

Sign language is considered the most expressive and effective way
for enabling the hearing impaired to engage in social activities and
improve their social communication skills. However, sign language
recognition systems, especially Arabic sign language, face several
challenges that hinder their recognition accuracy.

This research aims to develop a system for recognizing Arabic sign
language using deep learning techniques, specifically convolutional
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neural network (CNN) architecture. The system aims to bridge the
communication gap between hearing impaired people and their
surroundings by automatically translating Arabic sign language
gestures into written text. The performance of four CNN
architectures was tested: a custom CNN model, VGG-16, MobileNet
V1, and MobileNet V2 on two datasets for Arabic sign language, one
of which was manually built and authenticated by the Deaf and
Dumb Care Association in Homs. The results showed that the
MobileNet V2 model achieved the highest accuracy of 96% on the
manually constructed dataset, with the potential to integrate this
model into web and mobile applications for real-time translation of
Arabic sign language into written text.

Keywords: Arabic Sign Language Recognition (ASLR), Deep
Learning, Transfer Learning, Convolutional Neural Networks
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New Technique for Monitoring the Polarization Mode

Dispersion of Optical Fibers Using Clock Tone

Absftract

Polarization Mode Dispersion (PMD) of optical fibers is one
of the most important factors that lead to distortion of transmitted
optical signal, so adaptive dispersion compensators and PMD
monitors are used to eliminate it and reduce its effect.

There are several proposed techniques for monitoring PMD«
including the technique based on measuring the power of the clock
signal tone of the transmitted signal after optical detection, which is
proportional to the differential group delay (DGD) that describes
PMD dispersion. Although this technique is characterized by its
simplicity and relatively low measurement time, it suffers greatly
from the influence of other factors such as chromatic dispersion:«
chirp« received signal power, and noise.

The proposed technique in this research depends on modifying
the traditional technique for the clock signal tone« so in addition to
measuring the power of this tone (P1) the power of the clock signal
tone for the same signal will be measured but with the addition of a
DGDottset delay (P2). The power ratio P1/P> was proven to be related
to DGD:« and not dependent on other factors mentioned above. High
sensitivity of measurement at the beginning and end of the
measurement range was also achieved. The VPI photonics simulator
was used to validate the operation of the monitoring unit and analyze
its performance.

Keywords: Polarization mode dispersion (PMD) , polarization
mode dispersion (PMD) monitoring, differential group delay (DGD),
optical fiber communication, VPIphotonics.
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Studying the effect of the surface shape
of phase change materials (PCM) on
the performance of box solar still
experimentally

Haitham Hassan' Essam ALMANSOUR? Sliman Attia Qasm?®

Abstract:

This research aims to conduct an experimental study on the effect
of using and surface shape of phase change materials (PCM) in box
solar stills to improve their performance. Experimental results
indicated that the use of a phase change material (paraffin wax) in
different shaped containers within a box solar still led to an
improvement in its daily productivity. It has been observed that
productivity increases with the amount of PCM used, and the
percentage of increase varies depending on the containers in which
the PCM is placed. The highest increase in daily productivity, 35.4%,
was achieved when using 4.5 kg of PCM contained in rectangular

parallelepiped metal containers.

Keywords: box-type solar still, phase change materials,
thermal energy storage, water desalination, solar radiation.
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Improving the performance of an electric and
solar power generation station connected to
the grid using a PI controller calibrated with
the bee algorithm (study of a Hasiya power
station)

Abstract

Despite the positives, that solar energy sources offer. such as
reducing pollution and providing sustainable energy, they suffer from a
major negative, which is the harmonics resulting from them when
connected to the public electrical grid, due to the presence of power
converters, which causes an increase in the total distortion factor and a
distortion in the shape of the voltage wave in Electrical network. This
article presents a solution to the problem of harmonics using of a
Proportional Integral PI (Proportional Integral) controller calibrated using
the bee algorithm to obtain the best possible performance, and reduce the
total distortion factor (THD). Which is reflected in the performance of the
electrical network and provides electrical voltage with minimal distortion.
Possible and less harmonics.

In this research, the MATLAB environment was used to model a
IMW solar energy generating station and find out the amount of THD.
After that, the system is develop using a classic PI controller. Then use a
calibrated PI controller using the bee algorithm, and compare the
performance of the system as a whole in three cases; the first: using a
inverter without a controller, the second using a inverter with a PI
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controller, and the third using a inverter with a PI controller calibrated using
the bee algorithm. The results showed that the performance of the latter was
superior to its counterpart through criteria: total harmonic distortion
(THD), three-phase electrical voltage waveform, and the power supplied to
the electrical network.

Keywords: electric and solar power station, PI controller, bee algorithm.
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