IHEPIAHYH

Ta mpog amodnkevon dedopéva avédvovtal paydaia To TeEAELTALN XPOVIO, TO OTTOI0 UITOPEL VoL
elvan gite dedopéva Tov TaYKOGHIOV 16TV (Kelpeva, ekoveg K.AT.) €ite PloA0YIKA dEdOUEVQL.
Ymv devtepn katnyopio dedopévov Adyw TG ToOTATNG OvVATTLENG TNG TEXVOAOYiOg
ATOLTELTOL ] KOTAAANAN amofnKELGN, ATATOVTOS OGO TO SVVATOV AIYOTEPO YDPO, TOPEXOVTOS
TAVTOYPOVA TNV TAXVTATN AVAKTNGT QVTHC.

Mo evdropépetl o TpoOmog pe Tov omoio Ba yiver n amoBnkevon pog aAiniovyiag DNA pe ™
YPNOT OVESTPUUUEV®VY gVPETNPI®V Kol OEvTpwV emBepdtov. H dopn tov 0évipwv embepdtmv
pag dtvel v duvatotnto vo. Bpodpe amodotikd to TANO0C eppdviong pioag emBouuntig
vrocvpuforocelpds oe pio peyarvtepn cvpforocelpd. Avtd givar kATt TOV amoteiTon Yo TNV
KATOAANAN 0mOBNKELGT GTNV OOUN TOV OVESTPOUUEVOV ELPETNPIOV glte avTEG givan £vOg
emmédov, eite givar 600 emmédwv. O BérTioTog TPOMOG Yoo AVTO TO SY®PIOUO KaTd TNV
amofnkevon g aAiniovyiog tvor To TpdPANUa To 0moio ETAVOVE.

210, 0€00UEVE PLOAOYIKOV aKkoAOVOIOV TEPA 0md TIG KOVOVIKEC GUUPBOAOCEIPEC TAVD OTIG
omoieg PacioTnNKE N TPOTTVYIOKN LOV SUTAMUOTIKNY KO Y10l TIG 07Toie O SGOLLE pia ypryopn
avéAivon, Ba acyoAnfode Kupimg pe Tov TpOTO dlayeiplong Kot KAtdAANANG amobrkevong twv
BePapoppévov aliniovyiov. BePapoppéves ovopdlovtal ot oupforoocelpég ol onoieg o€
Kémowo onueio avti va epeoavifetor €va cuykeKpluévo ypaupa ard to aAedfnrto, &xovv
duvatodHTNTO VL EPEAVIGTOVV OAN Ta Ypdppata Tov aApapntov pe Bdon kdmoto thavotnta to
KaOéva.

2TV HETAMTUYLOKY OIMAMUATIKY epyocio avaivovpe Tig Pefapuppéveg aArniovyieg kot Tov
TpOTO TOL Bl EPAPULOCTEL 1 LETPIKY Yol TNV OMOONKEVOT T®V VITOGVUPOAOCEPDOV GE KAOE
evpetpro. IIépa amd avtd €va and ta koipa Oépata mov epapudlovtal 6E AVESTPUUUEVA
gvpetnpa ival Kot n copmieon. Yapyovv dtdeopot adydpifotl copumicong mov epapuolovron
0€ OVECTPOUUEVO EVPETIPLOL LUE OLUPOPETIKA TAEOVEKTILOTO, KOl LEOVEKTN AT O KAOE Evoc.
®o TOPOVGLAGOVLE, L0 GUYKPITIKT] 0VAALGT] TOV KOADTEP®V aAYOPIOU®V GLUTIEOC KOl TTMG
OVTOl HITOPOVV VO EPUPUOCTOVV GTI LOVOKEIUEVIKT] GLAAOYN PBroloyikng aAiniovyiog mov
ypnoomoovue ota mepduato poc. Téhog, Bo mapabécovpe Kol To OmOTEAEGUOTO TNG
ovumieong mov onovpynOnKay amd TV €QAPUOYN VOGS ad TOVS KAADTEPOLS aAyopiOpovg
OLUTEON G EMAV® GTO EVPETNPLO HaG KAODG Kot KATOEG TAPAALAYES TTOV £Yvay TAVED GTNV
LETPIKN Y10l TNV TPOGTAOELN VO TAPOVIE KOADTEPO ATOTEAEGILATO COUTIEGNG,.



SUMMARY

The data that must be stored are increasing fast over the past years, which can be either web
data (text, images etc.) or biological sequences. On the other hand, the data due to the rapid
development demand better storage, inside the least space, providing in the same time a fast
retrieval of this information.

In this diploma thesis, the great interest is the way that a DNA sequence will be stored with the
use of inverted indexes and suffix trees. Suffix trees as a data structure makes possible to find
the number of occurrences of a subsequence inside a larger sequence. The above data structure
is something that is needed for the best storage, either in one level inverted index or a two-
level. The most efficient way for this split during the storage process is the main problem that
we solve in the current dissertation.

In biological sequences there are two types of strings, the first type is classic strings where my
undergraduate diploma thesis was base, and we will give a quick analysis. The other type is
weighted strings in which we will analyze the way of handling the best storage. Weighted are
called the sequences where in some certain positions over the sequence instead of occurring a
certain letter from the alphabet, there is a possibility to occur more than one letters of the
alphabet based in a certain probability for each one.

In the current postgraduate diploma thesis, we analyze the weighted sequences and the way we
will apply the mathematic formula to store the subsequences in each inverted index. Beyond
that, one of the most relevant topics to inverted indexes are the compression techniques. There
are several compression algorithms that are applied to the inverted indexes with different
advantages and disadvantages each one. We will introduce a comparative analysis of the best
algorithms and in which way the could be implemented in the biological sequence that is used
in our experiments. Finally, we will take the results that were created by compressing our
inverted index with one of the best compression algorithms, as well as some changes that we
made to our formula to take better compression rate results.



