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e Informationsintegration am Beispiel
e Quellen
e Daten versus Schemata
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Frage eines Biologen

Finde alle menschlichen Sequenzen, die zu mindestens
60% identisch sind mit ,channel® Proteinen, die im
Gewebe des zentralen Nervensystems der Maus exprimiert
werden

(-

%

Quelle: A Practitioner’s Guide to Data Management and Data Integration in Bioinformatics,
Barbara A. Eckman in Bioinformatics by Zoe Lacroix and Terence Critchlow, 2003,
Morgan Kaufmann.
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Verschiedene Informationsquellen

e M0ogliche Informationsquellen und Tools
— Mouse Genome Database (MGD) @ Jackson Labs
— SwissProt @ EBI
— BLAST tool @ NCBI
— GenBank nucleotide sequence database @ NCBI

N )

—~JB The x -
d]afkﬁnn Cﬁ NCBI

Laboratory S u_iiS%@ |

N B—

N B—

o Alle Quellen sind frei verflgbar
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Zusammenhang

Finde alle menschlichen Sequenzen, die zu mindestens 60% identisch
sind mit ,channel® Proteinen, die im Gewebe des zentralen
Nervensystems der Maus exprimiert werden

e MGD speichert Aktivitat und Sequenz von Mausgenen
— Was sind ,,channel® Proteine? Wo werden die exprimiert?

e Swiss-Prot speichert die Proteinsequenz eines Gens
— Proteinsequenz zu exprimierten Genen

e BLAST findet ahnliche Proteinsequenzen
— Suche nach ahnlichen Sequenzen

e Genbank enthalt DNA-Sequenz von Proteinen
— Spezies zu einem Protein? DNA-Sequenz zum Protein

e Keine Datenbank enthalt alles
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Herkdmmlicher Ansatz: Browsing

1. Suche im zentralen
Nervensystem aktive
,channel® Gene und
deren Sequenzen in
der MGD mittels HTML
Formular
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MGI 2.7 - Gene Expression Data Query Form - Netscape

File Edit “iew Go Communicator Help

b b

Gene Fxpression Data Query Form 2
Retrieve | Reset Form |
Sorthy: ® Gene symbol © Age O Anatomical structure € Assay Type © Author
Max number of items retwrned: < 10 & 100 500 © No limit
Return: & Assays O Assay Results
Gene SymbolTiame
r NOTIcnmams =l Ichannel Searchlcurrent & withdrawn & synonyms =]
Gene Classifications: (You can browse the Gene Ontology (G0O) Classificatons
|contams | I_
¥ Molecular Function ™ Biological Process ¥ Cellular Component
Chromosomal Location:
Chromosome: IANY -
Restrict search to a clwomosomal region? (specify one of the following)
Between I and I (Enier cM positions ar locus symbols) IlnC\ude 'l endpoints
Within cld of locus I Ilnclude j locus.
Expression:
© detected © not detected & either
Developmental Stage(s): (¥ou can browse Stage descriptions
TS 1 [0.0-2.5 dpc)
TS 2 (1.0-2.5 dpe)
TS 3 (1.0-3.5 dpc)
in <] TS 4 2.0-4.0 dpe) =l
Anatomical Stucture(s): Yoz caxz browse the Anatornical Dictionary)
Icnntams j Ibrain,spinal cord
Include: ¥ substructures [ superstructures =l
| (== |Dacument: Done A








*

Now I'll illustrate for you how this would be done without DL.

Point out selection conditions:

name contains channel

anatomical structure contains brain, spinal cord

include substructures, so don't have to enumerate cerebellum, hypothalmus, etc







MG 2.7 - Gene Expression Data Query Form - Netscape.
Fle Edt View Go Commuricalor Help

[=[ofx]

| e

& =p=] [Document: Done

Gene Expression Data Query Form |
Retrieve Reset Form
Sortby: @ Gene symiol O Age O Anstonical structure O Assay Type O Author
Max nunber of tems returneds © 10 @ 100 € 500 € No limit
Retum: © Assays O Assay Results
ene Symbol Name
17 WOT [contains =] [enannes Search [current & withdrawn & synonyms 7]
Gene Classifications: (Fou can browse the Gene Ontology (GO) Classifications)
Toontains =1
¥ Molecular Function ¥ Biological Process ¥ Cellular Component
Chromosomal Locati
Chromosome: | ANY
Restrict search to a chromosomal region? (specify one of the following)
Between and (Enter cM positions or lacus symbols) [Include 7] endpoints.
Within [ M of locus | [incluge ] tocus.
Expression
© detected O not detected @ either
Developmental Stage(s): (You ca browse Stage descriptions)
TS 1 (0.0-25 dpc)
TS 2 (1.0-25 dpc)
TS 3 (1.0-35 dpc)
in =] |75 4 2.04.0 dpc) =l
Anatomical Structure(s): (¥ou can browse the Anatomical Dictionary)
contains =] [prain, spinal cord
Tnclude: 7 substructures I~ superstructures =l








Herkdmmlicher Ansatz: Browsing

Gl 2.7 - Gene Expression Data Query Results (Summary) - Netscape

File Edit View Go Communicator Help

[ M G D Re S u I t at Gene Expression Data

Query Results -- Summary

— 1 4 Gen e a u S 1 7 17 matching assays displayed

- Gene Assay Type Assay ReflD Reference
EX pe rI I I I e nte n Atpbl  Worthern blot MGL2150866 T71376 Mishi T, J Biol Cherm 2001 Sep 7,276(36):34122-30
Cacnb3  RT-FPCR WGT1205020 J4643% Freeman TC, MGI Direct Data Submission 1998;()

Gral Imrmunehstochemstry  MGL1338492 T31725 Yancey SB. Development 1992 Jan; 114(13:203-12
Gial Imrmunohistochemistry  MGL1338557 I31725 Yancey SB, Development 1992 Jan; 114(1):203-12
Ecnad  Tmmunohistochemistry MGT1335744 I41027 Zhong W, Development 1997 May, 124(10):1887-%7

Ecnab2 RT-PCR MGL1204928 J4643% Freeman T'C, MGI Direct Data Submmission 1998;0)
Ecnhl RT-PCRE WMGL1205795 T46439 Freeman TC, MGI Direct Data Submission 1998;0)
Eenil2 RT-PCR MGL1204727 T4643% Freeman TC, MGI Direct Data Submission 1998:0)
Ecnz RT-PCR MGL1205781 J4643% Freeman T'C, MGI Direct Data Submmission 1998;0)
Ecniz RT-PCR WSL1205497 T46439 Freeman TiC, MGI Direct Data Submission 1998;0)
Ecnid  RT-PCR WMGL1204196 T4643% Freeman TC, MGI Direct Data Submission 1998:0)
Ec4 RT-PCR MGL1204198 J4643% Freeman T'C, MGI Direct Data Submmission 1998;0)
Ecni5 RT-PCR WOSL1205098 T4643% Freeman TiC, MGI Direct Data Submission 1998;0)
Ecnit  RT-PCR WGL1204201 T4643% Freeman TC, MGI Direct Data Subtnission 1998;0)
Ecni® RT-PCR MGL1204204 T4843%9 Freeman T'C, MGI Direct Data Subtmission 1998:0)
Ecnmal RT-PCR WOSL1205940 T4643% Freeman TiC, MGI Direct Data Submission 1998;0)
Ecnmal RT-PCR WOGL1205942 T4643% Freeman TC, MGI Direct Data Subtnission 1998;0)
FEE| |Document: Done
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This is the Gene Expression Search results page.  17 expression experiments, 14 unique genes. From here, you'd need to click on a gene, for example Atp61, which is ATPase, H+ transporting, lysosomal (vacuolar proton pump) 16kD .  

H+ = hydrogen ion

16kD is pronounced "16 kiloDaltons"







Gl 2.7 - Gene Expression Data Query Results (Summary) - Netscape. L=18] ]
Fie Edt View Go Communicalor Help

e

Gene Expression Data
Query Results - Summary

17 matching assays displayed

Gene  Assay Type Assay ReflD Reference
Aip6l  Northern blot MGI2150866 171376 Mishi T, T Biol Chem 2001 Sep 7,276(36):34122-30
Cacnb3  RT-PCR MGL1205020 146439 Freeman TC, MG Direct Data Submission 1998;()

Gial  TImmunohistochemistry MGL1338492 131725 Yancey SB, Development 1992 Jan;114(1):203-12
Gial  TImmunohistochemistry MGL1338557 131725 Yancey SB, Development 1992 Jan;114(1):203-12
Eenad  Immunohistochemistry MGL1335744 J41027 Zhong W, Development 1997 May, 124(10):1887-97

Kcnab2 RT-PCR MGL1204928 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kenhl  RT-PCR MGL1205795 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kenjl2 RT-PCR MGL1204727 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kenj2  RT-PCR MGL1205781 J46433 Freeman TC, MGI Direct Data Submission 1998;():
Kenj3  RT-PCR MGL1205497 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kend  RT-PCR MGL1204196 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kend  RT-PCR MGL1204198 J46439 Freeman TC, MGI Direct Data Submission 1998;():
Kenis  RT-PCR MGL1205098 J46433 Freeman TC, MGI Direct Data Submission 1998;():
Kenjp  RT-PCR MGL1204201 J46438 Freeman TC, MGI Direct Data Submission 1998;(): —
Kenj9  RT-PCR MGL1204204 J46433 Freeman TC, MGI Direct Data Submission 1998;():
Kcnmal RT-PCR MGL1205940 J46438 Freeman TC, MGI Direct Data Submission 1998;():
Kcnmal RT-PCR MGL1205942 J46438 Freeman TC, MGI Direct Data Submission 1998;():
Fi= ] [Documert: Dare
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Herkdmmlicher Ansatz: Browsing

MGl 2.7 - Genes, Markers and Phenotypes Query Results [Details] - Netscape

Edt “iew Go Communicator Help

e In MGD Details zu jedem der 3

Gene Classifications: (You can browse the Gene Ontology (GO Classifications)

1 4 G e n e a n Se h e n Category Classification Term Evidence Reference

electronic

Biological Process  ATP biosynthesis . T.60000
annotation

e Durchschnittlich finf

annotation
- - Cellular Componentproton—transpomng ATP synthase electror.nc 172245
SwissProt Links pro Gen oy
Molecular Function electron transporter electrog.lc TE0000
annotation
Molecular Function hydrogen-transporting two-sector electrogic 172345
ATPase annotation

Other Database Links for this Marker:

Acc ID Links Reference
AB059662  (DDEI, EMEL, GenBanl) I71631
AF356008 (DDEI, EMEL, GenBank) I71376 e
AF 002570 (DDEI, EMEL, GenBanlk) T65060
AF 002871 (DDEI, EMEL, GenBanl) T65060
AR 014361 (DDBEI, EMEL, GenBarnlk) J65060
MMe4298 (DLE], EMEL, GenBanl) 120078
Ul13842 (DLE], EMEL, GenBank) I31176

AATD2088 (EWISS-PROT (ERD), SWISS-PROT (SIBNT53168
BAB22135 (EWISS-PROT (EEI), SWISS-PROT (SIB)) 153168
BAB22419 (EWISS-PROT (EBL), SWISS-PROT (SIB)) 153168
BAB64538 (SWISS-PROT (EBL), SWISS-PROT (SIB); 153168
P23567 (SWISS-PROT (EBT), SWISS-PROT (SIBY1 53168 =]
[ D= |Document: Dione EE = A e e
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This is a portion of the Atp61 gene page.

Say for the sake of demonstration we're only interested in protein sequence. 

Point out the Database Links to Swiss-Prot sequences. Click one...







MGI 2.7 - Genes, Markers and Phenotypes Query Results (Det
mnuricalor_Help

etscape. [=[ofx]

Gene Classifications: (You can browse the Gene Ontology (GO) Classifications)

Category Classification Term Evidence Reference
Biclogical Process  ATP biosynthesis electronic 160000
annotation
Cellular Componentmembrane fraction electronic 160000
annotation
Cebar ComponenyP™n-ransportng ATP synthase  electronic o
complex annotation
Molecular Function electron transporter electronic 160000
annotation
Moleoular Function 19Arogen-transporting two-sector electroric o
ATPase annotation

Other Database Links for this Marker:

AccID Links Reference
AB059662 (DDBI, EMBL, GenBank) 171631
AF356008 (DDBI, EMBL, GenBank) 171376
AR002570 (DDBI, EMBL, GenBank) 1:65060
AR002871 (DDBI, EMBL, GenBank) 1:65060
AK014361 (DDBI, EMBL, GenBank) 1:65060
M64298  (DDBI, EMBL, GenBank) 120078
U13842  (DDBI, EMBL, GenBank) 131176

AAL02098 (SWISS-PROT (EBI), SWISS-PROT (SIB))1:53168
BAB22195 (SWISS-PROT (EBI), SWISS-PROT (SIB))J:53168
BAB22419 (SWISS-PROT (EBI), SWISS-PROT (SIB))J:53168
BAB64538 (SWISS-PROT (EBI), SWISS-PROT (SIB))1:53168
P23967  (SWISS-PROT (EBI), SWISS-PROT (SIB))J:53168 =l

Fi==) [Documen: Dons S e ap @ 2|








erkommlicher Ansatz

Browsing

File  Edit

e Betrachtung jedes E g, e

T 01-NOW-2001 (EMELrel. 63, Created

ew Go Communicator Help

- - T 01-NOV-2001 (EMELrel. 63, Last sequence update)
SWISSPrOt Elntra S DT 01-NOV-2001 (EMBELrel. 63, Last annotation update)

LE Vacuolar proton-translocating ATPase 16 kDa subunit.

o3 Mus musculus (Mouse) .
o Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi;

. o Marmalia; Eutheria; Rodentia; 3ciurognathi; Muridae:; Murinae; Mus.
. u rC IC )4 NCEBI_TaxID=10090;

RN [1]
RF SEQUENCE FROM N.A.

RC  STRAIN=BALE/c:
W r RX  MEDLINE=21423991; PubMed=11441017;

RL Nishi T., EKawasaki-Nishi 3., Forgac M.:

RT "Expression and Localization of the Mouse Homolog of the Yeast

RT V-ATPase Z1-kDa Subunit c' (Vmalép).™:

EL J. Biol. Chem. 276:34122-34130(2001)

LR EMEL; AF356008; AALOZ0SS.1; -.

1e] SEQUENCE 155 Ah; 15808 MU; SGE0CE250C5SAERBOCSC CRCG4;
MADIFNMPEY 33FFGVHMGAS SAMVFSAMGA AYGTAKSGTS IAAMBIVMEPE LIMESIIPVYV
MAGITAIYGL WWAVLIMNSL TDGITLYRSF LQLGAGLSVG LIGLALGFAT GIVGDALGVERG
TAQQPRELFYVG NILILIFAEV LGLYGLIVAL IL3TE

I
_,;‘s'j,;‘g Direct BLAST submission at Direct BLAST submission at
AT EMBnet-CH/STB (Switzerland HNCEI (Bethesda, T34
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This is a SwissProt sequence entry page.  So we've found the sequence associated with one of the MGD channel genes expressed in CNS tissue.  From here, we can go to the NCBI blast submission form (click on hyperlink in lower right corner).







[ [=[ofx]

File Edt View Go Communicator Help
[z

ID  1ML0Z098 PRELININARY; PRT; 1S5 Ak

i aaLD2088:

DT DI-NOV-2001 (EMBLrel. 63, Created)

DT DI-NOV-2001 (EMBLrel. 63, Last sequence update]

DT DI-NOV-2001 (EMBLrel. 63, Last annotation update]

DE  Vacuolar proton-translocating ATPase 16 KDa subunit.

05 Mus musculus (House).

OC  Eukaryota; Metazoa:; Chordata; Craniata; Vertebrata; Euteleastomi;

OC  Mamalia; Eutheria; Rodentis; Sciurognathi; Huridae; Murinse: Mus.

OX  NCBI_TaxID=10080;

RN 1

RP SEQUENCE FROM N.A.

RC  STRAIN-EALE/c:

RE  MEDLINE=21423991; PubMed=11441017;

RL  Nishi T., Ravasaki-Nishi 5., Forgac H.;

RT  "Expression and Localization of the House Homolog of the Yeast

RT  U-ATPase 21-kDa Subunit o' (Valep)."

RL 4. Biol. Chem. 276:34122-34130(2001) .

DR EMBL: AF3SG0DG; LALOZ09E.1; -.

SO SEQUENCE 155 Ak; 15808 MW BB0C2BOCSAEBOCSC CRCS4:
NADIRNNPEY SSFFGVHGAS SANVFSANGA AYGTAKSGTG IAAMSVHRPE LIMKSIIPVY
NAGITATYGL VVAVLIANSL TDGITLYRSF LOLGAGLSVG LEGLAAGFAI GIVGDAGURG
TAQUPRLFVG NILILIFAEV LGLYGLIVAL ILSTK

i

J4i3%, Direct BLAST submission at Direct BLAST submission at
EMBuet- CHSTB (Switzerland) NCBI (Bethesda, USA)

Fi==) [Document Dons S e ap @ 2|








erkommlicher Ansatz: Browsing

35 Swiss-BLAST results - Netscape

File Edit Yiew Go Communicalor Help

. > (AR e .
. Betra C htu n ed eS B LAS I Sequences producing significant alignments: (bits] Value
g J gb|EF383501.1|BF353501 602045186F1 NCI_CGAP_LiS Mus musculus cDN... z51 Ge-g7
gh|BI555191,1|BI555191 603236136F1 NIH CGAP Mam3 Mus musculus cb... 251 &e-g67
ob|BEZE5425.1|BEZE5425 601096726F1 NCI_CGAP_MamS Mus musculus cD... z51 Ge-g7
eS u ta tS gh|BI651120.1|BI651120 803257550F1 NIH CGAP_Mam3 Mus musculus cD... 251 Be-67
ogh| AUS219658. 1] AW921969 E3T353273 Rat gene index, normalized rat,... 251 ge-67
ob|BIE46796, 1| BI646796 603276734F1 NIH CGAP Mam3 Muz musculus cD... 251 Ge-g67
1 M gh|BF123349.1|BF123348 601759145F1 NCI_CGAP_MawS Mus wusculus cD... 251 Be-g67
_— n IC -I I lensc IC e re er gh|BIB93533.1|BI693533 603341913F1 NCI CGAP Mawz Mus musculus cb... 251 &e-g67
ob|BISE6010.1|BI666010 603287067F1 NCI_CGAP_Mamé Mus musculus cD... z51 Ge-g7
. . -
el I m I n Ie r‘e n enb| ALE33622.1| AL633622 RL633622 XGC-gastrula Silurama tropicali... 228 7e-£0
enb| AL639585.1 ALA639595 RL639535 XKGC-neurola Silurana tropicalis. .. 228 7e-60
enl| ALS94253 .1 ALS94253 ALS594253 XGC-gastrula Silurana tropicali... 228 Te-g80
enb| AL557998.1] AL557996 AL557998 LTI_NFLODB_TCZ Homo sapiens cDN... 227 2e-59
(0) 14— H gb| BE3S7494, 1| BE397494 601289654F1 NIH NGC 8 Homwo saplens cONA c... 227 2e-59
_— 0 e n I a S I C e rS e e n gh|BF205901. 1| BF205901 601869515F1 NIH_NGC_15 Howo sapiens cDNL ... 227 2e-58
gh|BE725329.1|BE729329 6015615159F1 NIH NGC 20 Homo sapiens cDNA ... 227 2e-59
ok |BGES7408. 1| BGEOT408 602661186F1 NCI_CGAP_Skn3 Homwo sapiens cD... z2z7 2e-38
gh|BI765781.1| BI765781 503046565F1 NIH NGC_ 116 Homo sapiens cDNA. .. 227 2e-59
gh |BET97916, 1| BE7IT916 601586263F1 NIH _NGC_7 Homo sapiens cDNA c... 227 2e-59
gh|BG490168.1| BG490166 502519116F1 NIH NGC_18 Homo sapiens cDNA ... 227 2e-59
ob|BGT41416,1|BGT41416 602631991F1 NCI_CGAP_Skn3 Howo sapiens cD... 227 2e-59
ob|AI114460.1| 1114460 Hai042 Human fetal liver cDNL library Hom... 227 2e-58
gh|AW245148.1| AW249145 2820881.5prime NIH MGC 7 Howo sapiens cDN... 227 2e-59
gh|BF727320.1|BF727320 byl1Sh07.y1 Human Lens cDNA (Un-normslized... 227 2e-59
gh|BI328511.1|BI328911 502980634F1 NCI CGAP_LiS Mus musculus cDN... 226 3e-59
ob|EBF101272. 1| BF101272 601754562F1 NCI_CGAP_Maml Mus musculus cD... 192 4e-38
enb| AL627969 .1 ALA2 7969 RLE27969 XKGC-gastrula Silurana tropicali... 225 Be-59
enb| AL643955.1| ALA43955 AL643955 XGC-neurols Filurana tropicalis... 225 6e-59
ogh| BI706803.1|BI7?06803 fglOel0.yl1 Zebrafish adult retina cDNL Da... 225 6e-59
ob|BETE2647, 1| BE7E9647 601451404F1 NIH _NGC_68 Howo sapiens cDNA ... 2z5 Ge-38
gl | BI447301.1|BI447381 dah87el2.yl NICHD XGC EnbZ Xenopus lasvis... 225 Be-58
ogh|BI475274.1|BI475274 £g30d06.y3 zebrafish adult brain Danio re... 225 ge-59
gh| AT460815. 1| AW460515 daZSc08.y1 Xenla 13LiCl Xenopus laevis cD... 225 Gge-59
gh|BES92046.1| BES92046 UI-M-BZl-bec-d-07-0-UI.s1 NIH EMAP MHIZ 5... 225 Be-59
gh|BIB39734.1(BI839734 fg42dil.yl zebrafish adult brain Danio re... 225 Gge-59
ogh|BI428515.1B1429515 fr70h03.y1 zebrafish adult brain Danio re... 225 6e-59
oh|BI472934.1(BI472934 £fro93fiZ.yl zebrafish adult brain Danio re... 225 ge-59

|ﬁ°\=ﬂ>= ‘ |Dncumenl' Daone

|
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This is the summary section of the BLAST output,with many mouse EST hits removed at the ellipses (...)

Explain that one would have to look through the output to find the human (Homo sapiens) sequences, since we're only interested in returning human EST sequences.







Swiss-BLAST results - Netscape
Fle Edt View Go Commuricalor Help

L=18] ]

e

Sequences producing significant alignment:

b | BF383501.1|BF383501 602045186F1 NCI_CGAP_LiS Mus musculus cDN...
0P| BISS55191.1|BISS5191 603236136F1 NIH CGAP Maw3 Mus musculus cD..
b| BE285425. 1| BE285425 601096726F1 NCI_CGAP NawS Mus musculus cD...
0P| BI651120.1|BI651120 6032975S0F1 NIH_CGAP Maw3 HMus musculus cD..

b| AUD21969. 1| AUS21969 EST353273

enbs| AL633622.1| AL633622 AL633622
enis| AL639595. 1| AL639595 AL63959S
enbs| AL594253 . 1] ALS34253 ALS94253
enbs| AL557998 . 1| ALS57998 ALS57998

Rat gene index, normalized rat,..
0P| BI646796.1|B1646796 603276734F1 NIH CGAP_Maw3 Mus musculus cD..
b| BF123349. 1| BF123349 601759145F1 NCI_CGAP NawS Mus musculus cD...
0P| BI693533.1|BI1693533 603341913F1 NCI_CGAP Maw2 Mus musculus cD..
0P| BI666010. 1| BI666010 603287067F1 NCI_CGAP Hams Mus musculus cb...

¥GC-gastrula Silurana tropicali...
¥GC-neurola Silurana tropicalis...
¥GC-gastrula Silurana tropicali...
LTI_NFLODS_TCZ Homo sapiens cDN...
h|BE397494. 1| BE3S7494 601288884F1 NIH NGC_5 Homo sapiens cDNA c...

h| BF205901. 1| BF205901 601869515F1 NIH NGC_19 Homo sapiens cDNA
h| BE729323. 1| BE729329 601561519F1 NIH NGC_20 Homo sapiens cDNA

h|BG697408. 1| BGE97408 602661186F1 NCI_CGAP_Skn3 Homo sapiens cD..
h|BI765761.1|BI765781 603046569F1 NIH NGC_116 Homo sapiens cDNA...
h| BE797916. 1| BE797916 601586263F1 NIH NGC_7 Homo sapiens cDNA c...

h|BG490165. 1| BG4S0168 602519116F1 NIH NGC_18 Homo sapiens cDNA

h|BG741416.1|BG741416 602631991F1 NCI_CGAP Skn3 Homo sapiens cD..
h|AT114460.1]AT114460 HALD42 Human fetal liver cDNL Llibrary Hom...
b| AU249148. 1| AUZ49148 2820881, 5prine NIH HGC_7 Homo sapiens cDN...
b| BF727320. 1| BF727320 by19h07.y1 Human Lens cDNA (Un-normalized...
b|BI328911.1|BI328911 602980634F1 NCI_CGAP_LiS Mus musculus cDN...
b | BF101272.1|BF101272 6D1754562F1 NCI_CGAP Mami HMus musculus cD..

¥GC-gastrula Silurana tropicali...
¥GC-neurola Silurana tropicalis...
b| BI706803.1|BI706803 £f410e10.y1 Zebrafish adult retina cDNA Da..

enis| AL627969. 1| AL627969 AL627969
enis| AL643955. 1| AL643955 AL643955

h| BE789647. 1| BE789647 601481404F1 NIH NGC_68 Homo sapiens cDNA

| BI447381.1|BI447361 dah87e12.y1 NICHD XGC Embz Xenopus laevis..
b| BI475274.1|BI475274 £530d06.y3 zebrafish adult brain Danio re..
b| AU460815. 1| AU460815 dazSc08.y1 Xenla 13LiCl Xenopus laevis cb...
b| BES9Z046. 1| BES92046 UI-H-B21-bec-d-07-0-UL.s1 NIH BHAP_NHIZ_S...
b| BI839734.1|BIE39734 £q42d11.v1 zebrafish adult brain Danio re...
b| BI429515.1|BI429515 £r70h03.y1 zebrafish adult brain Danio re...
b | BI472934.1|BI472934 £ro3£12.y1 zebrafish adult brain Danio re..

tbits)

251
251
251
251

251
251
251
251
251

228
228
228
227
227
227
227
227
227
227
227
227
227
227
227
226
152
225
225
225
225
225
225
225
225
225
225
225

value

se-67
8e-67
8e-67
8e-67

se-67
8e-67
8e-67
8e-67
8e-67

7e-60
7e-60
7e-60
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
2e-59
3e-59
4e-59
6e-53
6e-53
8e-59
8e-59
8e-59
8e-59
8e-59
8e-59
8e-59
8e-59
8e-59

= == [Document: Done
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Herkdmmlicher Ansatz: Browsing

Bl Sequence Yiewer - Netscape

Edit Wiew [Go Communicator Help

e FUr jede verbleibende
Sequenz | o

— Komplette Proteinsequenz | .. = sl - s |
bei GenBank hOIen [T 1: BF2055301. 60186%515F1 IIH_M.. [gr11099587)] Taxonomy, LinkOut

>g0i| 11099587 | gb | BFZ05901. 1| BF205901 601563515F1 NIH MGC 15 Homo sapiens cDNA clons IMAGE

T T GGGCTGACGGGCCGGATCGCOTTEGCCGOCGOCCGCOCGCARACCTTCGTGOCCGGCCCGTCOTCGCOCT

. I r a e n O e I C CGCCTCCGCCACCGTCCTOGGCCCGCAGAGCTTGCCCCCGTCOCGCACCCGCAGACATGTCCGAGTCCAL
GAGCGGCCCCGAGTATGCTTCGTTTTTCGCCGTCATGGGCGCCTCGGCOGCCATGGTCTTCAGCGCCC TG

GECGCTGCCTATGGCACAGCCAMGAGC GGTACCGGCATTGCGRCCATGTC TGTCATGCGGCCGGAGCAGA
TCATGAAGTCCATTATCCCAGTGGTCATGGCTGGCATCATCGCCATC TACGGCCTGGTGGTGGCAGTCCT

— 1 + S u C h e CATCGCCRACTCCCTGAATGACGACATCAGCCTCTACAAGAGC TTCC TCCAGC TGGGCGLCGGCCTGLGT
GTGEGCCTEAGCGGCC TG AGICGEC TTTGCCATCGGCATCGTGGGGEACGITGHCGTGCGGGGCACCG

CCCAGCAGCCCCGACTATTCGTGGGCATGATCCTGATTCTCATC TTCGCCGAGGTGCTCGGCCTCTACGG
TCTCATCGTCGCCCTCATCC TCTCCAC AAAGTAGACCCTCTCOGAGCCCACCAGCCACAGRATATTATGT

— 1 4 + G d t 1 | AAAGACCACCCCCTCCTCATTCCAGAACGARACAGCTGACACATACGCACGGGGGCCGCCGGCCCCAGTA
e n e a I S GTTGGTCTTGTACATTGCGC AGGTGTCCCTARGTGCCATCGTCTTGTTCCCGGGATGTGGGGCCAGGACL

GACCCGCGACCGTGGALRATATGGCCCAM GCATGACACCATCAGGGCACCGGGGGACCCACCCGTAGAL
GGGCCGCGGAATCCGAARALCTACACTGGCARCACGCACAAGACGAGATAACARAAGARLTGGACGCGAC

—_ 14*5 + SWISSPrOt) ggigéiggéiAGnGGM\.CGCGTACCACGACACATRTAACGCAGAGAACAAARGACAACGCGCACACCACG
Revised: October 24, 2001.
— 14*%5+ (Blast)
Discl | Wi he Help Desk
— 14*5*X (Genbank) i i
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Finally, the full EST sequence has to be retrieved from the GenBank entry (The sequence in the BLAST alignment is only a partial sequence)







NCBI Sequence Netscape [=[ofx]
Fle Edt View Go Communicalor Hel

e

SNucleotide

Search [Wusleotigs =] for | EI Clear
Limits ~ Preview/index  History Clipboard Details

Display [[FAsTa =] Save | Text| _ Addto Clipboard |

I 1: BF205901. 601869515F 1 NIH_M...[gi11099587] Taxonomy, LinkOut

>g1]11099587| b | EF205901. 1| BF205901 601869515F1 NIH _HGC_19 Homo sapiens cDNA clone IMAGE
GGGCTGACGGGCCGEATCGCCTTCGCCGECGCCCGECCGEARACCTTCATGECCGRCCCGTCCTCRECCE
CGCCTCCGCCACCETCCTCRRCCCGEAGAGCTTGCCCCCETCCCGCACCCGCAGACATGTCCGAGTCCAL
GAGCGGCCCCGAGTATGCTTCGTTTTTCGCCGTCATGGGCGCCTCGCCGCCATGETCTTCAGCGECCTG,
GGCGCTGCCTATGGCACAGCCAAGAGCGOTACCGGCATTGCGGCCATGTCTGTCATGCGGCCGEAGCAGE
TCATGAAGTCCATTATCCCAGTGGTCATGGCTGGCATCATCGCC ATCTACGGCCTGGTGGTGGCAGTCCT
CATCGCCAACTCCCTGAATGACGACATCAGCCTCTACAAGAGCTTCCTCCAGCTGGGCGCCGECCTRAGE
GTGGECCTGAGCGECCTGRCAGCCGECTTTGCCATCGGCATCGTGGEGGACGCTGRCGTGCGROGCACCG.
CCCAGCAGCCCCGACTATTCGTGOGCATGATCCTGATTCTCATCTTCGCCGAGETGCTCGECCTCTACGG,
TCTCATCGTCGCCCTCATCCTCTCCAC AR AGTAGACCCTCTCCGAGECCACCAGCCACAGRATATTATGT
BALLGACCACCCCCTCCTCATTCCAGRACGALAC AGCTGAC ACATACGCACGGGGGCCGCCERCCCCAGTE
GTTGGTCTTGTACATTGCGCAGGTGTCCCTAAGTGCCATCGTCTTGTTCCCGGEATGTGGGGCCAGGACE
GACCCGCGACCGTGOALLRTATGGCCCAACGCATGACACCATCAGGGCACCGGGGGACCCACCCGTAGAL
GGGCCGCGGAATCCOALLLACTACACTGGCAACACGCACLAGACGAGATARCALLRGALATGGACGCGAC
CTAGLACTAGAGAGGALCGCGTACCACGACACATATALCGCAGAGARC AR AAGACAACGCGCACACCACG.
AGAGCACACE

Revised: October 24, 2001

Disclaimer | Wiite to the Help Desk
NCB | NLM | NIH.

.

== [Document Done. ik 5 AP @ N2

N








Idealvorstellung: Integriertes System

Finde alle menschlichen Sequenzen, die zu mindestens 60% identisch
sind mit ,channel” Proteinen, die im Gewebe des zentralen
Nervensystems der Maus exprimiert werden

o Ziel: Eine SQL-Anfrage

SELECT g.accnum, g.sequence

FROM genbank g, blast b, swissprot s, mgd m
WHERE m.exp =~JICNgS"

AND m.defn LI schannel%”

AND m.spid =/s.id AND hit = b.qguery(g.seq)
AND b.hit g.accnum

AND b.percentid >= D b.specTes="HS";

Materialisiert oder virtuell (wenn
die Suchpradikate ausgewertet
werden kdnnen)

Table Function — Tabelle wird
on-the-fly berechnet
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Aber ...

e Nur theoretisch so einfach
e Tatsachlich sind Daten und Systeme heterogen

o Zweites Beispiel: Schritt fUr Schritt

— Zwei Bibliotheken mit Web Service Schnittstelle
¢ Virtuelle Integration

— Wir suchen Biicher Uber deren Autornamen
— Ziel: Nur eine Anfrage, integrierte Ergebnisse

Ulf Leser: Informationsintegration 13




Beispiel — Web Service A

e Web Service A

— Standort: Trier

— Operation:
e getPubByAuthor( firstName, lastName)
« getPubByTitle( title)

— Output-Format

= Titel
getPub [{]—(—--—:El— pub [{I‘]—(—Eia— El—{
I ] Autoren [%]—(—-H—j;_l:l—FAutur
1.

Ulf Leser: Informationsintegration 14




Beispiel — Web Service B

e \Web Service B

— Standort: Humboldt-Universitat
— Operation: myPubs ( author, year)

— Output-Format

myPub [~ 5 publication [ﬁ]—[{g}
1..00
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Eine Schnittstelle

e Integration durch Mediator
— Nimmt Anfrage und berechnet Ergebnis unter Zugriff auf Quellen

) Forms -Netscape B - 10] x| Jal _iolx|
A Qatei Eearbeiten ﬂnzeigen EE"IE LESEZEiEhEI'I EX':I’EIS :[_Jate\ ﬁearl‘Jelten anzeigen Gehe Leseseichen Extras  Fenster  Hife |

[»
| i[ %% Forms ] D

3 | »
] S Forms L& Get Publications

il -l i
GEt Integrated ] " First Marms: LastMams:| __ gePubByAuthor | |0
PUbliCatiﬂ]‘lS Title‘l getPubByTitle |:
S &= A ©F [ | Dokument Done (0,047 Sek.) B
First Mame: I
H Last Mame: | =
Title: | FEL=IE
: . Datei Bearbeiten Anzeigen Gehe Lesezeichen Extras Fenster Hife

» >
Iahf: I— ;\j"%FDrms ] m

- | The great myPubs WebService interface
” Autor: | Jahr: | rmyPubs

Get Integrated Fublications |

L]

IR A &0 -

3 & B ©F ] | Dokument: Done (0.04 Sek.) =l =
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ErRI=TEY

o Datei Bearbeiten Anzeigen Gehe Lesezeichen Extras

Ablan 1 bi[:worl | @

ms

et Integrated
Publications

First Mame: I

i

| Last IMarne: |

Title: |

Taw |

Integ rationSSYStem Get Integrated Publications |

Globale Anfrage

L]

IR A &0 -

Datenquelle 1 = Datenquelle 2 Datenquelle 3

Ulf Leser: Informationsintegration 17




Ablauf 2

Globale Anfrage

& Integrationssystem
Anfrageiibersetzung,

-optimierung
und -ausfiihrung ( Jr \

Datenquelle 1 = Datenquelle 2 Datenquelle 3

28 -0l x| 28 -0l x|
Ar o | . Datei Bearbeiten Anzeigen Gehe Lesezeichen Extras Fenster Hilfe |
» [» [ » | |
i{ S Forms ] 5] ;\;“l" % Forms ] m
| Get Publications | The great myPubs WebService interface
i . . tPub ByAuth g
" First Name.l Last Name.l getFubByAuthor | ” Autur:l Jahr:l yPubs
Title: | getPubByTile [
3 & A & E) | Dokument Done (0,047 Sek) Sl P [ & B ©F £ | Dokumenk: Done (1046 Sak.) =
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Ablauf 3

Globale Anfrage

*

o Integrationssystem

Anfrageiibersetzung,
-optimierung
und -ausfiihrung

Datenquelle 1

SEEEEEEEEn

Datenquelle 2

)T & Ergebnisintegration
A

Datenquelle 3

=7=ml wersion="1.0" encoding="UTF-2" 7=

<l-— edited with HML3IFY w2004 rel. 2 U (http://wwvw.xmlspy.com) by Fe
Tniversitcat =zu Berlin) -
“<l-— Sample XML £ile generated by HMLIPY w2004 rel. 2 U (http:/ wuw, =

— =getPub xmins: zsi="http: f Svveve w3 org /2001 S XMILSchema-instance”
#siinoMamespaceSchemalocation="G:\Dokumente und Einstellungen™naum4g
DateienLehre’\zWinter03_043\VL Infolnt I WS03_0<4ZvgetPub.xsd">

— =pub=
=Titel=Real-world Data is Dirty: The Merge/Purge Problem</Titel>
— =Autorens
<Autor=Mauricio Hernandez </ Autor>
<AaUtor=Salvatore Stolfo</autors

=7=ml version="1.0" encoding="UTF-8" 7=
<l-— Sample EML f£ile generated by XMLSPY w2004 rel. =2 1
- <myPub xmins:xsi="http: S v w3 .org /2001 XMLSchema-in
ssirnoMamespacesSchemalocation="C:YDokumente und Einsty
DateienyLehre’\Winter03_043¥L Infolnt I WS03_04%myPy
- <publication=
=Title=Merging Autonomous Content</Titlex>
=authz=MNaumann=/suths
—vear=2003<Year>
=/publication=

< /autarens — =publication=
=/pub= <Title=0bject Mathcing for Information Integration</Titl{
- <pub> —Aauth=Doan< auth=
Tieolonass. s : A P S|
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- <publication=

<Title=Real-world Data is Dirty: The Merge/Purge Problem</Title>
/ \bla Uf 4 <Y¥ear>=1999</Yearz

- <Autorens
zautor=Mauricio Hernandez </autors

<sAutor=Salvatore Stolfo</autors
</Autorens
</publication=
- <publication=
<Title=Merging Autonomous Content</Title=

Einheitliches Anfrageergebnis
Globale Anfrage N

ol Integrationssystem
Anfrageiibersetzung,
-optimierung

und -ausfiihrung Ergebnisintegration

A

Datenquelle 1 | Datenquelle 2 | Datenquelle 3
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Quellenauswahl

e Geschwindigkeit
— Welches System ist schneller (bei gleicher ErgebnisgroBe?)?
— Web Service A in Trier (remote)
— Web Service B in Adlershof (local)

o Vollstandigkeit
— Web Service A hat weniger Attribute, aber mehr Publikationen
— Web Service B hat mehr Attribute, aber weniger Publikationen

— Eine Suche nach ,year" kann nur durch Web Service B beantwortet
werden, eine Suche nach Titel nur von A

— Web Service A hat alle Autoren, B nur einen

getPubByAuthor (firstName,

lastName) myPub E]—(—--—:E— publication [ﬁ]—[—EEEI—
1.0

getPubByTitle (title)

=Titel myPubs ( a.l.uthor, year)
getPub - —— = pub [ﬁl—(—EEEI—EI—[':
' 1 o Autoren EI—(*E-FMHUT
1.0

__




Zwei Resultate

<7?aml version="1.0" encoding="UTF-8" 7=
«l-- edited with EMLIPY wzZ004 rel., 2 U (http://www.xmwlapy.com) by Felix Naumann

Tniversitat zu Berlin) - n
<l-- Sawple EML file generated by ZMLEPY w2004 rel. 2 U (http://uww.xmlspy.com) Web SerVICe A

- <getPub zmins:xsi="http:/ /www.w3.0rg/ 2001/ XMLSchema-instance"
#siinoMamespaceSchemalocation="C:\Dokumente und Einstellungenynaumann\Eigene
Dateieni\Lehre\Winter03_044\ VL InfoInt I WS03_04\getPub.xsd">

- =pubs
=Titel=Real-world Data is Dirty: The Merge/Purge Problem=/Titel=
- Autorens
autor=Mauricio Hernandez </AUtor=
<autor=Salvatore Stolfo</autors

/autorens
</pub= <?uml wersion="1.0" encoding="UTF-8" 7>
- =pubz <l-- Zample EZML file generated by ZMLIPY w2004 rel. 2 U (http://vuw.xmlspy.com)
<litt9|>MAC: Merging Autonomous Content</Titel> - smyPub smins:xsi="http: £ fwvew . w3.0rg /2001 / XMLSchema-instance"
— LAUTaren=

#siinoMamespaceSchemalocation="C:\Dokumente und Einstellungenynaumann\Eigene
<Autor=Jens Bleiholders/Autors DatEi.EH"}LEhI'E\WintEI'IJS_Dil-\\I'L Infolnt I WS03_04\myPubs _ xsd"=
</Autorens - <publication
</pubz <TitlexMerging Autonomous Gontent=/Titlex>
</getPubs= <auth=Naumann</Auths
<Yearx2003</Year:=
</publicationz
- =publication:s
=< Title=0bject Mathcing for Information Integration=/Title:
zauthzDoan</auths
<Y¥earrx1999</Year:>

Web Service B </publication>

=/myPubx>

<autor=Felix Naumann</autors
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»+Was ist was?" - Schema Matching

=xzall=

Zxzelement name="Tiel" type="xzstring" nillable="true"i=
=xz element name="4Autoren"=
Ly complexTypes

?
ZxE sequence maxOccurs="unbounded"=
=xz element name="

o' type="xzstring" nillable="falze"i=
=fxs zequences
=lxz complexTypes

=hs element= ’
=wE all=

.
L
.
.
.
.
.
-
)
.
-
-
.
-
-
-
-
s
: o
=/Xzall= .
/ ‘
|}
u
| |
| |
n
L}
n
n
[ ]
L]
L ]
L]
L J
L
L4

oty

=z element name="Title" 1y

ame="a.Ltkh"

Elhezatring” nillable="true"f=

vhe="xz ztring" nillable="falze"r-
=xzelement name="Year" type="xzstring" nillable="falze"i=
=reaall= v

rY
L4
L]

&
*

“’
“
g, .
] -
.....llllllllllIIIIIIIIIIII------
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~Wer ist wer?" - Objektidentifikation

- =pubz
<Titel=Real-world Data is Dirty: The Merge/Purge Problem«</Titel=
- <Autorenz
<Autor=Mauricio Hernandez</autor:
<Autor=Salvatore Stolfo</Autors
</Aautorens
=/pubz=

=Titelz M A Cdd omous Content</Titel=

- <AuUtg
<A@ or=Felix Naumann</ 401 =
<A =Jens Bleiholders /2401

=/pubz=
</getPub=

—

itle=Merging Auto ous Content</Titlex
zAuth=Maumanns</aut

- =publication=
=Title=0bject Mathcing for Information Integration=/Titlex>
<auth=Doan</Auths
<Y¥earx=1999< Years
=/publication=
< /myPubz=

Ulf Leser: Informationsintegration 24




Ideales Ergebnis: Schema- und Datenintegration

~ Titel

| getPub [%]—(—--—JEH pub [ﬁ]—(—EEEI—
T i Autoren E]—(—m—j}f_l—FAutur |
1. .00

-+

myPub [} -~ publication [ﬁ]—(—EE} =~ Auth
1.0 =
“Year

Integriertes Schema
. | myPub E]_(_“'_:El—| publication [ﬁ]—({i} =
Integrierte Daten e
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Inhalt dieser Vorlesung

e Informationsintegration am Beispiel

e Quellen
— Dateien, CSV, XML, JSON, HTML, Tupel, API, ...

e Daten versus Schemata
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Dateien

e Datel
— Informationseinheit: Zeile / Token
— Anfrage: Parser
— Struktur: Flach

e Position in Dateisystemen kann Bedeutung haben

— Verzeichnisnamen als Metainformation (Klassen, Jahre, ...)
e Beispiele

— Komma-delimited files (CSV)

— DB/EXCEL Export

— JAVA .property Dateien
— Tausende proprietare Formate

Ulf Leser: Informationsintegration 27




ID FIGTFCHI standard; BENL; ROD; 1016 EF.

Molecule type
£X Name P
LT 01-AUG-1991 (Rel. 28, Created) | .
DT 04-MAR-2000 (Rel. 63, Last updated, Version 2)| Date of creation and last update
XX
DE Fat GTP cyoclohvdrolase I wBMNA, complete cds. ! FTeetextdescﬁpﬁﬂn
XX
= EW GTP cyclohydrolase I.! Keywords describing the molecule —
XX
03 Fattus norvegicus [(Norway rat)
o Eukaryota; Metazoa; Chordata; Craniatay Vertebratay Euteleostomi; Hammmalias (]rganhn1
iz Eutheria; Rodentia; Sciurognathi; Muridae:; Murinae:; BRattus.
XX
Rl [1]
RFP 1-1016
RX MEDLINE; 91093270.
REX  PUBMED: 1985963. Article the sequence
Rh Hatakevawa E., Inoue Y., Harada T., Kagamivama H.: 'waspuhﬁshedin
RT "Cloning and sequencing of cDMNAL encoding rat GTP cyolohydrolase I: The
ET first enzyme of the tetrahvdrobiopterin biosynthetic pathway™:
RL J. EBiol. Chem. 266(2):765-769(1991).
XX
§$ == ;igc.ll;uraiztart=1 I Structural annotation (coding sequence)
FT fd_xref="GOR:P22288" Link to functional annotation
FT b XEef="3WIZZ-PROT:PZZZEE" f . .
FT /EC nunber="3.5.4.16" of resulting protein
FT fgeﬁe="GTP cyclohydrolase I
FT fproduct="GTP cyclohydrolase I
FT fprotein id="AAA41299.1"
FT ftranslation="MEKPRGVRCTHNGFPERELPRPGASRPAEKSRPPEAEGAQPADATE
FT AGRPRSEEDNELNLPNLAAAYSSILRSLGEDPOROGLLETPURALTANOFFTEGYQETI Translated
FT SDVLNDAIFDEDHDEMVIVED IDMFEMCEHHLVPFVGRVHIGYLPNEOVLGLIELARTIV prutehl
FT EITRRRELOVOERLTEOQIAVATITEAL QP AGVGVVIEATHMC MVNEGVOEMSETVTITHL sequence
FT GVFREDPETREEFLTLIRS™
aQ SJegquence 1016 BP: 236 A; 279 C; 291 G 210 T; 0 other:
gacttogaas ctoattogght goagaactos Lgtoccgdbg acagooacad ghoacgooog &0
cogyotaage cgagoogoay cgottggtay caccttaggy tgtotoggyga goaatogogo 120
coggutocaty gagaagooge goggtgtaay ghgoacoaat ggogbbooccg agogggagot 180 Sequence
- of
catcaggage tgaacttooy tghgogagoo coggbttgoa gaccooogot gagoocagog Qoo hases
ttatctghot cgattgtaca Ctocagbtos agttggtata ctLgtogact Ctatttotoa 9e0
cocatgaatty tatttaataa Ltatttatay agatgtcaas taaaggtgat caactt 1016



ID
XX
LT
DT
X
DE
XX
Ewr
X
o3
Qi
o
FAA

RF
RE
RX
Ri
RT
RT
RL
XX
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
=18,

BIIGTPCHI standard; FNi; ROD; 1016 EP.
— Molecule type
Name
01-AUG-1991 (REel. 28, Cre ) | D f . d1 d
04-MAR-2000 (Rel. 63, Last N\pdated, Version 2]| ate ol creation and last update
Fat GTP cyoclohvdrolase I mBMNAN complete cds,d FTeetextdescﬁpﬁun
GTP cyclohydrolase I.i Keywords describing the molecule
Fattus norvegicus [(Norway rat) |
Eukaryota; Metazoa; Chordata; Cranlatary Vertebratay Eutelegstomi: Mawmmslis: Ciroanigm
Eutheria; Rodentia; Sciurognathi; MW\ idae:; Murinae:; Battus. Semistrukturiert
1] . ..
1-1016 Attribute durfen
MEDLINE; 91093270.
FPUEMED: 198E5963. fehlen
Hatakevawa E., Inoue Y., Harada T., KagamXrama H.: Was published m
"Cloning and sequencing of cDMNAL encoding © GTP eyolohydrolazse I: The
first enzyme of the tetrahvdrobiopterin bioXxynthetic pathway™:
J. Biol. Chem. 266(2):765-769(1991).
CD3 1z8..853 . .
/eodon start=1 Structural annotation (coding sequence)
=" - rr . » .
/db_xrefsfGOL:P22288 Link to functional annotation
ddb xref S-PROT:PZZZ55" f
fEC number="3.5. .
Fogene="GTPF cyclohydrola MlcrosyntaX,
fproduct="GTP cyclohydrolase . .
/protein id="iLid12s9.1n mengenwertige Attribute,
Fftranslation="MEEKPRGVRCTHNGFPERELPRPGA

AGRPREEEDNELNLPMNLALATESTILRILGEDPOROGL

keine erste Normalform

GVFREDPETREEFLTLIRS™

Sequence 10 EP; 236 A; 279 C; 291 &; 210 T; 0O other:

gacttogaas CctoSMcgygt goagsactos Cgtocoguby acagooacag
; tgtotogoga

gogttoooog

=1n accttagog
faccaat

LT 1] ]

‘I Indikator fiir
. Attributname

Lt rcgrocr cgotcgracre Crooagoc oo agongdtata

coatgaatty tatttaatas ttatttatay agatgtoaas

ftttgoa gaccooogot
Cttgtoaact

tasaggtgat

SDVLNDAIFDEDHDEMY IVED IDMF SHCEHHLY PFV G oo T or Y OO o D AR LY
EIVZRRLOVOERLTEOIAVATTEAL QP AGYV GV IEATHMC MV HRGVOEMNIETV TS THL

l.ll. L= BT =ch Y
sequence
gtoacggoog ]
goaatogogo 120
e fule el =Te (e 180 NSeguence
of
gagoooagog a0o hases
ttatttotoa 9e0
caactt 1016




Markup-Dateien

<?xml version="1.0" encoding="utf-8"?>

i Mal‘kup Datel <Title>

<LocalTitle>22 Bullets</LocalTitle>

— i i it <OriginalTitle>L'immortel</OriginalTitle>
Informatlonsel n helt' Tagged teXt <SortTitle>22 Bullets</SortTitle>
<Added>16.9.2010 21:15:02</Added>

_ Anfrage: Parserl AnfragespraChe <ProductionYear>2010</ProductionYear>

<RunningTime>117</RunningTime>

— Struktur: Meist hierarchisch <IMDBrating>6, 6</IMDBrating>
geschachtelt e oy Mot has

.</Description>

— Semistrukturiert: Mengenwertige = <rypesxvin</Types
Tags, fehlende Tags, neue Tags o8 tasenitoc/tockpatas

<IMDB>tt1167638</IMDB>

o XML, HTML, LaTeX, JSON, <TMDbId>37645</TMDbId>

<Genres>
e Einsatzgebiete heute onresCaine<Comees
. <Genre>Thriller</Genre>
- WebSEIten </Genres>
<Persons>
— Datendateien <person>
<Name>Jean Reno</Name>
— I Type>Actor</Type
Web SerVICeS :R§e§Charl; M?:t:'i</Role>
— Allg. Nachrichtenaustausch $/person>
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Datenbanken

e Strukturierte Datenbank
— Informationseinheit: Tupel / Attribut, Objekt
— Anfrage: (Komplexe) Anfragesprache, z.B. SQL, Xquery

e Vorherrschend: Relational
— Aus der Mode: OO, Hierarchisch
— In Mode (NoSQL): Key-Value stores, document, graphs

o Einsatzgebiete: Uberall
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Webformulare

e HTML Formulare, Webseiten
Informationseinheit: HTML Seite, Text

— Anfrage: Suchworte, Formulare (Freetext, dropdown-list ...)
e Verwaltungen verwenden noch oft Dialogsysteme

— Struktur des Ergebnisses: Markup Datei (HTML XML)

. D‘ ‘ p W‘ b " Fle Edit View Go Bookmarks Tool indow  Help |
: heho
L) @ v o G) http: /fwww. amazon. comfexec/obidos/ats gefref=b_bh Ir_a 2/1nz-18 *| @ Searc h| @@z v
E n " Back  Foman d O e 1w e =i (R
. I Satzg e Iete U e ra v <7k Home | (Hvahon [(Heroups #LGoogls LOBP #0ibert L) £ Forms Prerin Fove Fuac Llater #F CiteSeer
[ |

amazon_com, “&F VIEW CART | WISHUST | | YOUR ACCOUNT HE

EEEEEEEEEE
nnnnnnnnnnnnnnnn

SEARCH BROWSE E-BOOKS BARGAIN  USED
sssssssssssssssssssssss

EEEEEEEE

Search Books »
Fill in at least one field. Fill in more to narrow your search. Need more flexibility? Try Power Search. Need help? Go to search tips.

Author: | Search Now
Title: |
Subject: |
1sBN: |
Puhlisher:l
Refine your search (optional):
used Only: r
Format: All formats =

Reader age: Allages -
Language: Alllanguages
Publication date: | All dates =

(e.g 1999)
Sort results by: |Featured tems -

=l
S £ 2 63| Fo=| = |
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,Legacy"” Anwendungen

e Anwendungen in ,veralteten™ Programmiersprachen
e Beispiel: COBOL

— Fur kaufmannische Anwendungen
— Operiert auf formatierten Dateien
— Mischung aus DBMS und Programmiersprache
— Zugriff Uber spezielle Anwendungen (Reports)

e Schatzungen: 2 aller Anwendungen in Banken/
Versicherungen/ ... sind Legacy Anwendungen
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Inhalt dieser Vorlesung

e Informationsintegration am Beispiel
e Quellen

e Daten versus Schemata
— Extension versus Intension
— Redundanz versus Komplementierung
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Intension & Extension

e Intension

— Die Intension eines Informationssystems ist die Menge der
Schemainformationen und deren Bedeutung (Semantik)

— Schemata, Metadaten, Modelle, Klassen

e EXxtension

— Die Extension eines Informationssystems ist die Menge aller in ihm
gespeicherten Daten

— Instanzen, Tupel, Daten, Objekte, Entitaten
e Die Intension gibt der Extension Struktur

e Informationsintegration muss beides betrachten
— Intension: Schemaheterogenitat
— Extension: Widerspruchliche Daten
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Intension und Extension einer Tabelle

e Intension -/:

— Struktur einer Menge
von Entitaten

— Semantik der
Struktureinheiten

— Statisch / ‘
e Extension

(

— Zustand der Tabelle
— Menge von Entitaten
— Dynamisch

Ulf Leser: Informationsintegration

Buch \

ISBN Titel Autor
3442727316 Moby Herman
Dick Melville
3491960827 Robinson | Daniel
Crusoe Defoe
3462032283 Zwolf Nick
McDonell
3883891606 Timbuktu Paul
Auster
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Redundanz und Komplementierung

e Redundanz (Uberlappung)
— In Extension und Intension moglich

— Segen: Ohne (minimale) Redundanz ist Integration meist sinnlos
e \Was gehort zu was?

— Fluch: Fihrt zu Widerspruchen, Doppelungen, ...

e Komplementierung

— Informationen mehrerer Quellen werden zu einem groBeren,
qualitativ besseren Ganzen integriert

— Das ist der Sinn von Informationsintegration
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Intensionale Redundanz

Quelle 1 Quelle 2

ISBN Author | Pages ISBN Autorname | Year

e Quellen haben Tabellen / Attribute mit gleicher Bedeutung
— Muss nicht auch gleichen Namen bedeuten

e Oftmals schwer zu erkennen (Schema Matching)
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Extensionale Redundanz

3442727316 | Herman 1056 3491960827 Daniel 1719
Melville Defoe
978- Daniel 644 3442727316 H Melville 1851

3491960824 | Defoe

e Menge der Quellen reprasentierten Objekte Uberlappt

e \oraussetzung dafir ist intensionale Redundanz
e Gleiche Objekte mussen aus der gleichen ,Klasse™ sein

e Oftmals schwer zu erkennen (Duplikaterkennung)
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Probleme

ISBN Author | Pages ISBN Autorname | Year

3442727316 | Herman 1056 3491960827 Daniel 1719
Melville / Defoe

978- Daniel 4 3442727316 H Melville 1851

3491960824 | Defoe

Schwer zu Datenkonflikt
erkennendes

Duplikat
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Komplementierung (nach Integration)

Intensionale Komplementierung

A
| \
ISBN Author Pages Year
g 3442727316 | Herman 1056 1851
) E Melville
© .Y 3491960824 | Daniel 644 1719
CC) "E Defoe
N GE) — 3462032283 | Nick 240
CIC) Q McDonell
g2 a 3883891606 | Paul 227
LLl E Auster
@)
\Z 3462026496 | Saul 1992
Bellow
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Zusammenfassung

e Intensionale Redundanz ermoglicht extensionale
Komplementierung

— Zwei Quellen mit teilweise ,gleichem™ Schema kbnnen zu
einer Uberdeckenderen Datenbasis integriert werden

— Coverage

e Extensionale Redundanz ermdglicht intensionale
Komplementierung

— Zwei Quellen, die Uber gleiche Objekte sprechen, konnen zu
einer dichteren Datenbasis integriert werden

— Density
e Ziel von Integration ist eine vollstandigere Datenbasis
— Completeness
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