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Databaser

 Ett (av flera) satt att lagra data I elektronisk
format

« Anvands I det vardagliga livet: bank,
bokning av hotell eller resa, sokning |
biblioteket, handla

 nyare tillampningar: multimediadatabaser,
geografiska informationssystem,
realtiddatabaser




Databaser

o databashanteringssystem (DBMS): en
uppséattning program som tillater en
anvandare att skapa och underhalla en

C
*

C

ata

ata
ata

Nas
passystem = databas +

pashanteringssystem



Bioinformatik

» Kanda sekvenser samlas I en stor databas.
Insamlande och studier av sekvenser och
jamforelser av sekvensernas uppbyggnad |
olika organismer kallas bioinformatik.
Forskningen inom bioinformatik ar
beroende av avancerad datalogi och
matematik. (forksningsradens
strategidokument 2000)



Bioinformatik

 Bioinformatics: research, development, or
application of computational tools and
approaches for expanding the use of
biological, medical, behavioral or health
data, including those to acquire, store,
organize, archive, analyze or visualize data.
(National Institutes of Health)



Bioinformatik

Amnen pa ISMB:

protein structure and modeling

sequence motifs, alignments and families
networks and modeling

gene structure, regulation and modeling
sequence and phylogeny

databases, information and knowledge
management



TDDE49 Databaser och
Informationssakerhet for
Bioinformatik

» Denna kurs: fokus pa biologiska databanker



Relation med andra kurser inom
TB-programmet:

- forkunskaper: molekylarbiologi,
programmering

- bioinformatik
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Arets andringar i kursen

Andringar 2022:

- Campus / Online (covid19)

- Ny larare sakerhet

Andringar 2021:

- Namnbyte

- Informationssakerhet tillkommer

- Information retrieval, semi-strukturerad data,
teoretiska delar av relationsdatabaser utgar.

Nya labbar for databasdelen.
Flipped classroom for databasforelasningarna.
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Arets andringar i kursen

Tidigare andringar:

- Separat inledning

- Genomgang projektbeskrivning
- Andring inledning labbarna
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Biologiska databanker

* biologisk data I elektronisk format

« exempel: SWISS-PROT/UniProt, EMBL,
DDBJ, PDB, GENBANK, KEGG, ACEDB

 anvands dagligen 1 forskningen
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Biologiska databanker

Forsknings-
resultat . o Modell

Fragor  Svar

Databank-
system Databank-

hanterings-
system

behandling av
fragor/uppdateringar

‘Access till lagrad data

Fysiska
databanken




Fragestallningar

Vilken information lagrar man?

Hur lagras informationen? (hdg och lag niva)
Hur accessar man informationen?
(anvandarniva, systemniva)

I_
I_

ur aterstaller man en databank efter crash?
ur kan flera anvandare accessa och

U

ppdatera informationen samtidigt?
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Personer

databankadministrator
databankdesigner

anvandare ("end user’)
programmerare av tillampningar

DBMS designer
utvecklare av verktyg
operator, underhall
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1 tgctacccge geeegggctt ctggggtgtt ccccaaccac ggeccagecce tgecacacce

61 cccgeccecg gecteegeag ctcggeatgg gegegggagt getegteetg ggegecteeg
121 agcceggtaa cetgtcgtcg gecgeaccgce tcececgacgg cgeggecace geggegegge
181 tgctggtgcc cgegtecgeeg ceecgectegt tgetgectee cgecagegaa ageececcgage
241 cgctgtctca gcagtggaca gcgggcatgg gtctgetgat ggegcetcate gtgetgetca

301 tcgtggcggg caatgtgctg gtgatcgtgg ccatcgecaa gacgecgegg ctgcagacge
361 tcaccaacct cttcatcatg tccctggeca gegecgacct ggtcatgggg ctgetggtgg

421 tgcegttcgg ggecaccatc gtggtgtggg gecgetggga gtacggcetec ttettetgeg

481 agctgtggac ctcagtggac gtgcetgtgeg tgacggcecag catcgagacc ctgtgtgtca
541 ttgccctgga ccgetaccte gecatcacct cgeccttecg ctaccagagce ctgetgacge

601 gcgegegggce geggggcecte gtgtgeaccg tgtgggcecat ctcggecctg gtgtecttee
661 tgcccatcct catgcactgg tggcgggegg agagcgacga ggegegecgce tgctacaacg
721 accccaagtg ctgcgacttc gtcaccaacc gggcctacgc catcgectcg tccgtagtet

781 ccttctacgt gecccectgtge atcatggect tegtgtacct gegggtgtte cgecgaggecc

841 agaagcaggt gaagaagatc gacagctgcg agcgecgttt cctcggegge ccagegegge
901 cgccctegece ctegeeeteg cecegteeecg cgeecgegee gecgeecgga ceceeecgegec
961 ccgceegecge cgecgecace geeeegetgg ccaacgggeg tgegggtaag cggeggecct
1021 cgcgcectegt ggecctacge gagcagaagg cgctcaagac getgggeatce atcatgggeg
1081 tcttcacgct ctgctggctg cccttcttee tggecaacgt ggtgaaggcec ttccaccgeg
1141 agctggtgcc cgaccgcctc ttegtettet tcaactggcet gggctacgec aactcggect
1201 tcaaccccat catctactgc cgcagcecccg acttccgcaa ggcecttccag ggactgcetct
1261 gctgcgegeg cagggctgece cgeecggegec acgegaccca cggagaccgg ccgegegect
1321 cgggctgtct ggeeecggece ggacceccge catcgeccgg ggecgectcg gacgacgacg
1381 acgacgatgt cgtcggggcc acgecgeccg cgegectget ggagecctgg gecggetgea
1441 acggcgggge ggcggeggac agegactcga gectggacga geegtgecge cceggcetteg
1501 cctcggaatc caaggtgtag ggccecggege ggggegegga ctecgggeac ggcettcecag
1561 gggaacgagg agatctgtgt ttacttaaga ccgatagcag gtgaactcga agcccacaat
1621 cctcgtctga atcatccgag gcaaagagaa aagccacgga ccgttgcaca aaaaggaaag
1681 tttgggaagg gatgggagag tggcttgetg atgttecttg ttg
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DEFINITION
ACCESSION
SOURCE ORGANISM
REFERENCE
AUTHORS

TITLE
REFERENCE

AUTHORS
TITLE

Homo sapiens adrenergic, beta-1-, receptor
NM 000684

human

1

Frielle, Collins, Daniel, Caron, Lefkowitz,
Kobilka

Cloning of the cDNA for the human

beta 1-adrenergic receptor

2

Frielle, Kobilka, Lefkowitz, Caron
Human beta 1- and beta 2-adrenergic
receptors: structurally and functionally
related receptors derived from distinct
genes
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Vilken information lagrar man?

« Modell av verkligheten
- Entity-Relationship modell (ER)
- Unified Modeling Language (UML)
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Entity-Relationship

entiteter och attribut
entitetstyper
nyckelattribut
relationer
kardinalitetsvillkor
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Entity-relationship

protein-id

PROTEIN

Reference

definition

ARTICLE

T Cator D



Hur lagras informationen?
(hog niva)
Hur accessar man informationen?
(anvandarniva)

Text (| R) struktur ~ precision

Semistrukturerad data
Datamodeller (DB)
Regler + Fakta (KB)



Text - Information Retrieval

« sokning baseras pa ord
 konceptuella modeller:

boolesk, vektor, probabilistisk, ...
 filmodell:

flat fil, inverterad fil, ...
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IR - Filmodell: inverterad fil

Inverterad fil anslagningsfil dokumentfil
WORD | HITS | LINK DOC# | LINK DOCUMENTS
/v Docl
adrenergic 32 o1 “
\
— - AN Doc?
cloning \\ X
/]
receptor 22 N
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Vektormodellen (forenklad)

: Docl (1,1,0)
cloning
Q(1,1,1)
adrenergic
sim(d,q) = d.q
ld| x [q

receptor
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Databaser

e Relationsdatabaser:

- modell: tabeller + relationsalgebran
- fragesprak (SQL)

« Objektorienterade databaser:

- modell: fortlevande objekt,
meddelande, inkapsling, arvning
- fragesprak (t ex. OQL)

. System: GDB (R), ACEDB (0O0)
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Relationsdatabaser

PROTEIN REFERENCE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE PROTEIN-ID | ARTICLE-ID

1 NM_000684 Homo sa_piens human 1 1
adrenergic,
beta-1-, receptor

ARTICLE
ARTICLE-ID AUTHOR TITLE
1 Frielle Cloning of the cDNA for the human ....
1 Collins Cloning of the cDNA for the human ....
1 Daniel Cloning of the cDNA for the human ....
1 Caron Cloning of the cDNA for the human ....
1 L efkowitz Cloning of the cDNA for the human ....
1 Kobilka Cloning of the cDNA for the human ....
2 Frielle Human beta 1- and beta 2-adrenergic receptors
2 Kobilka Human beta 1- and beta 2-adrenergic receptors
2 L efkowitz Human beta 1- and beta 2-adrenergic receptors
2 Caron Human beta 1- and beta 2-adrenergic receptors




Relationsdatabaser

PROTEIN REFERENCE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE PROTEIN-ID | ARTICLE-ID
1 NM_000684 Homo sapiens human 1

ARTICLE-AUTHOR

ARTICLE-ID

AUTHOR

adrenergic,
beta-1-, receptor

ARTICLE-TITLE
ARTICLE-ID

TITLE

NNNNRRRPRRRER R

Frielle
Collins
Daniel
Caron

Frielle

Caron

Kobilka
Lefkowitz

Lefkowitz
Kobilka

Cloning of the cDNA for the human
beta 1-adrenergic receptor

Human beta 1- and beta 2-
adrenergic receptors: structurally
and functionally related
receptors derived from distinct
genes
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select source
from protein

SOL

Vilka kolumner?
Vilka tabeller?

where accession = NM_000684;  Vilka rader?
PROTEIN
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE
1 NM 000684 | Homo sapiens human

adrenergic,

beta-1-, receptor
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select title
from protein, article-title, reference
where protein.accession = NM_ 000684
and protein.protein-id
= reference.protein-id

SOL

REFERENCE
PROTEIN-ID

ARTICLE-ID

1
and reference.article-id
= article-title.article-id;
PROTEIN ARTICLE-TITLE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE ARTICLE-ID TITLE
1 NM 000684 | Homo sapiens | human 1| Cloning of the ...
adrenergic, 2 Human beta 1- ...

beta-1-, receptor
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select title
from protein, article-title, reference
where |protein.accession = NM 000684
and protein.protein-id
= reference.protein-id

SOL

REFERENCE
PROTEIN-ID

ARTICLE-ID

1
and reference.article-id
= article-title.article-id;
PROTEIN ARTICLE-TITLE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE ARTICLE-ID TITLE
1 NM 000684 | Homo sapiens | human 1| Cloning of the ...
adrenergic, 2 Human beta 1- ...

beta-1-, receptor
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PROTEIN-ID

ACCESSION

DEFINITION

SOURCE

1

NM_000684

Homo sapiens
adrenergic,
beta-1-, receptor

human




select title
from protein, article-title, reference
where protein.accession = NM_ 000684
and protein.protein-id
= reference.protein-id

SOL

REFERENCE
PROTEIN-ID

ARTICLE-ID

1
and reference.article-id
= article-title.article-id;
PROTEIN ARTICLE-TITLE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE ARTICLE-ID TITLE
1 NM 000684 | Homo sapiens | human 1| Cloning of the ...
adrenergic, 2 Human beta 1- ...

beta-1-, receptor
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PROTEIN

REFERENCE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE PROTEIN-ID | ARTICLE-ID
1 NM_000684 Homo sa.piens human 1 1
adrenergic,
beta-1-, receptor
1 NM_000684 Homo sapiens human 1 2

adrenergic,
beta-1-, receptor
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select title
from protein, article-title, reference
where protein.accession = NM_ 000684
and protein.protein-id
= reference.protein-id

SOL

REFERENCE
PROTEIN-ID

ARTICLE-ID

1

and reference.article-id
= article-title.article-id;
PROTEIN ARTICLE-TITLE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE ARTICLE-ID TITLE
1 human 1 Cloning of the ...

NM_000684

Homo sapiens
adrenergic,
beta-1-, receptor

Human beta 1- ...
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PROTEIN-ID

ACCESSION

DEFINITION

SOURCE

PROTEIN-ID

REFERENCE ARTICLE-TITLE

ARTICLE-ID

ARTICLE-ID

TITLE

1

NM_000684

Homo
sapiens
adrenergic,
beta-1-,
receptor

human

Cloning of the ...

NM_000684

Homo
sapiens
adrenergic,
beta-1-,
receptor

human

Human beta 1- ..
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select title
from protein, article-title, reference
where protein.accession = NM_ 000684
and protein.protein-id
= reference.protein-id

SOL

REFERENCE
PROTEIN-ID

ARTICLE-ID

1
and reference.article-id
= article-title.article-id;
PROTEIN ARTICLE-TITLE
PROTEIN-ID | ACCESSION | DEFINITION | SOURCE ARTICLE-ID TITLE
1 NM 000684 | Homo sapiens | human 1| Cloning of the ...
adrenergic, 2 Human beta 1- ...

beta-1-, receptor
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PROTEIN-ID

ACCESSION

DEFINITION

SOURCE

PROTEIN-ID

REFERENCE ARTICLE-TITLE

ARTICLE-ID

ARTICLE-ID

TITLE

1

NM_000684

Homo
sapiens
adrenergic,
beta-1-,
receptor

human

Cloning of the ...

NM_000684

Homo
sapiens
adrenergic,
beta-1-,
receptor

human

Human beta 1- ..
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TITLE

Cloning of the ...

Human beta 1- ...




Hur lagras informationen?
(lag niva)




@

G

f%gam 1

{(a) A smgle-s:ded dtsk w:th read}wrtte hardware (b) A dzsk paclc with
madiwnte hardware .
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Hur accessar man informationen?
(systemniva)




Hur aterstaller man en databank

efter crash?

Aterstallning vid

datorstop (system crash)
systemfel

samtidighetsfel (flera anvandare)
skivfel

katastrofer
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Hur kan flera anvandare accessa
och uppdatera informationen

samtidigt?
2 : 2
Forsknings- % % % ”
resultat = = ]| Modell %
Databank- behandling av
system Databank- | fragor/uppdateringar
hanterings-

system

‘ Access till lagrad data

Fysiska
atabanke a4



Flera anvandare

Administrator 1

Read(Antal-proteiner)

Antal-proteiner =
Antal-proteiner + 30

Write(Antal-proteiner)

TID

Administrator 2

Read(Antal-proteiner)

Antal-proteiner =
Antal-proteiner + 25

Write(Antal-proteiner)
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Flera anvandare

DB
=  Antal-proteiner: 150

—
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Flera anvandare

Al: Read(Antal-proteiner)

Antal-proteiner: 150

DB

—

Antal-proteiner: 150
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Flera anvandare

Al: Antal-proteiner =
Antal-proteiner + 30

Antal-proteiner: 150 + 30

DB

—

Antal-proteiner: 150
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Flera anvandare

Al: Antal-proteiner =
Antal-proteiner + 30

Antal-proteiner: 180

DB

—

Antal-proteiner: 150
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Flera anvandare

A2: Read(Antal-proteiner)

Antal-proteiner: 180

Antal-proteiner: 150

Antal-proteiner: 150
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Flera anvandare

A2: Antal-proteiner = Antal-proteiner: 150

Antal-proteiner + 25

Antal-proteiner: 180 Antal-proteiner: 150 +25

o1



Flera anvandare

A2: Antal-proteiner =
Antal-proteiner + 25

Antal-proteiner: 180

Antal-proteiner: 150

Antal-proteiner: 175
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Flera anvandare

A2: Write(Antal-proteiner)

Antal-proteiner: 180

Antal-proteiner: 175
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Flera anvandare

A2: Write(Antal-proteiner)

Antal-proteiner: 180

Antal-proteiner: 175

Antal-proteiner: 175
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Flera anvandare

Al: Write(Antal-proteiner)

Antal-proteiner: 180

DB

==

Antal-proteiner: %

Antal-proteiner: 175
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Flera anvandare

Al: Write(Antal-proteiner)

Antal-proteiner: 180

Antal-proteiner: 180

Antal-proteiner: 175
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Flera anvandare

DB
=  Antal-proteiner: 180

Antal-proteiner: 150 + 30 + 25 = 205

S7



Informationssakerhet

Sekretess
Enbart behdriga anvéandare far ta del av informationen

Integritet
Korrekt och fullstandig information

Ed Handy parieats eaterpelie edition

Tillganglighet

| G dana «

_ Cawrd Cerarven
I MI'UL:I ml--] Mﬂul Tavedy l

https://en.wikipedia.org/wiki/Electronic_health_record



Kursoversikt - FO

Introduktion
Relationsdatabaser och SQL
Datamodellering, ER/EER diagram

Att ga fran EER diagram till
relationsscheman
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Kursoversikt - FO

e Informationssakerhet
e Databassakerhet
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La
La
La
La

Kursoversikt - LA+projekt

01: Grundlaggande SQL
n2: Databasdesign och EER modellering
03:. Avancerad SQL

n4: Informationssakerhet
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Kursoversikt - LA+projekt

* ’Lab5’: Projekt 1 bioinformatik
genomdatabas
proteindatabas
enzymadatabas
databas for biologiska reglersystem
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Kursoversikt - LA+projekt

» Rapporteringsdeadline vid varje
tentamenstillfalle

e behovs ett sarskilt databaskonto
--> automatisk vid registrering pa kursen
databaskontona tas bort efter 1 ar

« anmalan till laborationer via kurshemsidan
senast 1 september
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Examination

e tenta
e laborationsserie
* projekt
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En kurs for TB

« Anvandning I senare kurser + arbete

 Unik och eftertraktad kompetens
— Bio
— Data

— Forstaelse av modellering + konsekvenser
(Hur modellera? Hur stalla fragor? Véarfor gar
det langsamt? Varfor far man inget svar?...)

65
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