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1. Storing XML

ID PAR

<addressbook>
<address id="address0'"> 3
<name>Johannes Schmid</name> 4
<street>Badstrafle 13</street> 5
<code>80327</code> 6
<city>Munich</city> 7
<country>Germany</country> 8
</address> 9
<address id="addressl1'"> 10
<name>Giovanni Stanuti</name> 11
<street>Via Pellaro 27</street> 12
<code>80142</code> 13
<city>Napoli</city> 14
<country>Italy</country> 15
</address> 16
<address id="address2"> 17
<name>Jean-Claude Risset</name> 18
<street>44 Rue St Maximin</street> 19
<code>69007</code> 20
<city>Lyon</city> 21
<country>France</country> 22
</address> 23

XML Document
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SIZE ATTS TYPE TAG/ATTNAME

724 O element addressbook

11 1 element address
attribute id

1 O element name
text

1 O element street
text

1 O element code
text

1 0O element city
text

1 0 element country
text

11 1 element address
attribute id

1 O element name
text

1 O element street
text

1 O element code
text

1 O element city
text

TEXT/ATTVALUE

addressO

Johannes Schmid

Badstrafie 13

80327
Munich
Germany

addressli

Giovanni Ciampa

Via Pellaro 27

80142

Napoli

Table Representation

2. Creating Visualizations

paintMap(root node, view rectangle):

paintMap (nodes, bounds):

if #nodes == 1:
paint nodes[0] inside bounds
newBounds := bounds + fixed offset
paintMap(xpath(nodes, "child::node()"), newBounds)

else:

split := calc. split point in nodes, dependant on
number of descendants (size attribute)

orientation := bounds.width < or > bounds.height

firstBounds := left/upper half of bounds,
dependant on split and orientation

paintMap(nodes[0 - split], firstBounds)

secondBounds := right/lower half of bounds,

dependant on split and orientation
paintMap(nodes[split - #nodes], secondBounds)

xpath(nodes, query):

return query results, starting with nodes

3. Querying

Support of Query Languages:

- XPath 1.0
- XPath/XQuery Full-Text (partial)
- XQuery Update (partial)

Query Optimizations:
- Numerous query rewritings

- Text/Attribute value indexes
- Full-Text index

Visual Interaction:

- XPath reformulation of simple keyword searches

- Querying by each key click
- Result highlighting in visualizations

addressbook

addressbook

address[id="address0"]
addressbook
addresslid="address0"]

] narme street code City country

addressbook

add | @ddresslid="address0"]

L 1% d name street code ity country
lohannes 5cC Badstrakse 13 BO227 Munich G FMarTy
bimid

1 299 addresslid="addrass1"]
N3 | hame street code ity COuntry
Giowanni Ci Wiz Pellaro BE0l42 Mapoli ITtaly
ampa 27
addressfid="address2"]
narme street code City country
lean-Clause 44, Rue 5t 63007 Lyon France
Risset Maximin

TreeMap Visualization

Sample Query

Query:

//country[.//religions ftcontains ’Muslim’]

Optimizing:

- Merging descendant-or-self and child steps.

- text() step added for possible index integration.
- Merging descendant-or-selfand
- Using fulltext index for ftcontains search.

Evaluating:

- Evaluate String

- Access Full-Text index
- Evaluate backward path
- Create final result set

Compiling
Evaluating
Total Time
Results

4. Mapping the File System

Approach

Storing the file system in BaseX:

path traversal into files

arbitrary metadata is embedded
(EXIF, ID3, MPEG?7, ...)

textual data is embedded or indexed
(ASCII files, XML documents, ...)

Integrating the operating system:
- file system operations are catched and processed

- file system updates and BaseX storage keep
synchronized

missing query capability is added to file systems
XPath support for directories, files & contents

0.00
0.22
2.80
2.86

0.30 ms
2.99 ms
3.49 ms
92 Nodes

child steps.

ms-:
ms:
ms:
ms-:

<located_at type="lake" water="TO_39058"/> Croatia Muslim; Serb; Croat: Hungar.. Protestant; Orthodox; Catholic: 5. Serbo-Croatian
/ity
(dtyhd:--fojs_qmu country="f0 136" longitude="19,3" latitude="41,2"> Czech Rep. Czech .. German; Polish; Gypsy: Hun., Roman Catholic; Protestant; Orth..
<name:Dburres</name: y ~ )
<population year="87">60000</population® Denmark Evangelical Lutheran; Protestant ..
<:l-§catecl_at type="sea" water="f0_38042"/> Estonia Ukrainian; Russian; Byeloruss.,
/ity
::cjt)r)'jd:"f0736509" country="f0 136" longitude="19.3" latitude="40,3"> Faroe Islands Scandinavian Evangelical Lutheran
<name>VY1lore</name> . ~ ) PE=——
<population year="87">56000</populations Finland Evangelical Lutheran; Greek Orth.. Swedish; Finnish
‘11_'§C3ted_3t type="sea" water="f0_38042"/> France Muslim; Jewish; Roman Cathalic; . Franch
</city>
=:c'ity>1'd:"f0736514" country="f0_ 136" longitude="20.1" latitude="41.1"> Germany Greeks; German; Italians; Tur.. Roman Catholic; Protestant German
n s N ¢name>Elbasan</name> ) - Gibraltar Muslim: lewish: Roman Cathalic:
MuSllm e/ ;Eigelat1CIn SEEr= B HUETE J{p:‘pu.l-at.lgn) T S A A |
> PP = m s=m o o m m factbookxml
2 n - n <city 1d="f0_36518" country="f0_13&8" longitude="20,5" latitude="40,4">
ft lndeX ( MUS l lIIl <name>kKorce</name: mondlal_
<population year="87">52000</population> .A.. C A E. £ Fo.
i i s/city> = . .
parent::religions/ancestor: :node()/self: :country 1ty SRR mB[EDen 5
. . C.. [E.|E ]
n n Germ., : "
Intersect (PathExpr (ftindex("Muslim"), Info P. Romani

parent::religions/ancestor: :node()/self::country))

Command Line Queries

Conventional path traversal:

> cd /home/user

-> /dir[@name = ’home’]/dir [@name

Calculate size of all PNGs:

> du //*.png

-> sum(//file[@suffix = "png"]/@size)

‘user’]

Finding ’BTW’ in all text files:

> grep ’BTW’ //*.txt
-> //file[@suffix = "txt"] [contains(content, "BTW")]

Show all ’bin’

> 1ls .//bin

-> fs_1s(.//dir[@name = "bin"])

sub-directories:
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addressbook 0 addressO
address 1 addressl
id

name Texts
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Fixed-length node storage (128

ID (unique node id) 40 bits
PAR (distance to parent node) 32 bits

ATTPAR (distance to attribute parent) 8 bits

SIZE (#descendants) 32 bits
ATTS (#attributes) 8 bits
TYPE (node kind) 3 bits
TAG (tag/attribute name) 10 bits
TEXT (text/attribute value offset) 40 bits

bits) :

element: ID,PAR,SIZE,ATTS,TYPE,TAG
125 bits

text: ID,PAR,TYPE,TEXT
115 bits

attribute: ID,ATTPAR,TYPE,TAG,TEXT
101 bits

BaseX Storage

name street code city country X
X
Johannes Schmid Badstraie 13 20327 funich Germany 4 .
Giowvanni Clampa Wia Pellaro 27 20142 Mapoli Italy palntTable (rOOt nOde ’ table I'OOt tag) :
fuehan 20 Liangmagiao Road 100836 Beijing China
Jean-Clause Risset 44, Rue 5t Maximin A9007 Lyan France
John Daley 2127 E. Ohio Street IL 60622 Chicago United States
Juan Mavellan Calle neptuno, 12 18004 Granada Spain pain‘tTable (root , tag) :
Janus Siniovas Gedmino 12 2600 Wilhius Lithuania
Gjon Anicic Lagja Guerille 2 24 Tirana Albania
Janusz Baranski Wispolna Str, 4 no9za Wi arszavsa Faoland nOdeS - Xpath(rOOt > "descendaﬂt: : "o+ tag)
Juha Saarinen Itiinen Puistotie 43 00251 Helsinski Finland columns := getTags (Xpath (nodes , "child: :x* ") )
Ivan Bodnar Ordynka 72 121099 Wlosc o Russia
‘Yahya Tezel 7-B Taksim 06434 Ankara Turkey foreaCh nOde Of nOdeS .
Gimvanni Ciampa Yia Pellaro 27 20142 Mapoli Italy
Jean-Clause Risset 44, Rue 5t Maximin A9007 Lyan France foreaCh COl Of COlumnS :
Iohn Daley 2127 E. Ohio Street IL 60622 Chicago United States text := Xpath(node , "child::" + col)
Juan Movellan Calle neptuno, 12 18004 Granada Spain palnt text in current row and column
Janus sinionvas Gedmino 12 2600 Wilnius Lithiuania
Gjon Anicic Lagja Guerille 2 24 Tirana Albania
Janusz Baranski tfspolna Str, 4 nogza Wfarszana Paoland
Juho Saatinen Itdinen Puistotie 43 00251 Helsinski Finland getTags (nodes) :
[van Bodnar Ordynka 72 121099 Wlosc o Russia
‘rahiya Tezel F-8 Taksim Op434 Ankara Russia I’eturn dlSt 11’1Ct tagS from nOdeS
Johannes Schmid Badistrafie 13 20327 funich Garmany
Giowvanni Clampa Wia Pellaro 27 2014z Mapali Italy
Jean-Clause Risset 44, Rue 5t Maximin a9007 Lyon France
dohn Dialey 2127 E. Ohio Street ILGO6Z2 Chicago United States Xpath (nodes , query‘) :
Juan Movellan Calle neptuno, 12 18004 Granada Spain
Janus Siniovas Gedmino 12 2600 Wilhiug Lithuania . .
Gjon Anicic Lagja Guerille 2 21 Tirana Albania return query reSU.ltS ’ Startlng Wlth nOdeS
Janusz Baranski Wispolna St 4 00924 Wfarszana Poland A
Table Visualization
Result Visualization
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Eilz View Options Help
Mz X|[FEEHE e 92 Hit(s)
XPath //country[//religions ftcontains "Muslim'] Filter
Results * | name ethnicgroups religions languages x
L L T A e e o snesnse | G AT
B T fonEThneR enere o denacracy” car coder AL | e oo o
:EEEHE‘J:I;EEI;?'Eé;i%gzi;égumtry:"fO_lRG" longitude="10.7" latitude="46.2"> Belarus Palish; Ukrainian; Russian; By.. Eastern Orthodiox
‘:Jré|1_)-$;1'lat1r.-n year="87">192000</population> Belgium Flaming; Walloon Roman Catholic; Protestant French; German; D..

cCity id="f0_38498" country="T0_l36" longitude="19.2" latitude="42 2">

iBE’.‘TE{;'Efgﬂe\;;;?:wg;“>62000<f|>:‘|>ulat1-:-n> Bulgaria Russian; Gypsy: Turk: Bulgari.. Muslim; Jawish; Roman Catholic; . Bulgarian

Bosnia and Herzeg..  Muslim; Serk; Croat Muslim; Protestant; Orthodlox; Ca.  Serbo-Croatian

Optimizing //country[.//religions ftcontains 'Muslim’] Russia
- Merging descendant-or-self and child steps.
- text() step added for possible index integration. Ita.. n
- Merging descendant-or-self and child steps. Hu.. (it “Int. Int.
- Using fulltext index for ftcontains search. ) .
- Result: Intersect(PathExpr(ftindex("Muslim"), parent:.religions/ oo
ancestor: :node()/self::country)} Spain  Swi. Inter.. Inte.. . L Wor., W.. Wor,
. Inte., Inte..
Evglga;;yg‘.lmsnmn I Ukr.. C.  United Sta. Inter.. et
' . : n - Swe.. i W.. W
- 0,46 ms: Ttindex("Muslim") Inte.. Uni..  War,
- 6,15 ms: parent::religions/ancestor: node()/self: :country El. Ca. Intarnat.. I. Ma..
- 6,26 ms: Intersect(PathExpr(ftindex("Muslim"), parent::religions/ United King..
ancestor: :node()/self::country)) [ N P Uiy H
Query : f/country[.//religions ftcontains 'Muslim'] T. & 0 Unit..
Compiling : 0.56 ms Pe, 0. Unit.. P
Evaluating: 13.58 ms 0.
Frinting : 26.14 ms
Total Time: 40,47 ms
OK.92 Hit(s] found in 40.7§ ms. Calculating Map: 6.13 ms, Painting: 27.45 ms

L. Int. In. lInte. Int.

Visual Representation & Interaction

I BaseX 3.06 [DBIS 2005-07]
Fila View QOptions Help

Nz x| EEHE o
4 4 % XPath file[//Make=LEICA]

5| ChackboxGroup.gif 1KB | a | E/Text/Docs/Javas)avabuch 4/images
5+ Choice.gil 2KB B
5= Clipping.aif 2KB
5| Composite.gif 2KB
5=| Delegate.gil 1 KB
== DialogBeispial.gif 2 kB
[EY arz02355pg 24 KB)
57| Drucken11.gif 10KB

5= DruckerKonfig.gif 6 KB
+ dsc00233.jpg 3B KB
Y dsc00368.jpg 2B KB
vy csc00413pg 28 K8
N dsc00924.jpg 32KB
vy dsc00929,jpg 27 KB
Sy dsc01377.pg 37 KB
Y cdsc02498.jpg 31 KB
Ty dsc03064.jpg 16 KB

Filename Size || ° B

dI20225jpg 24KB *
Ipag imags
E:/Text/Docs/Java/lavabuch 4/images

Width: 300

Height: 225

Make: LEICA

Model: DIGILUX 2

Oriantation: Top Laft

XResolution; 72

YResolution: 72

ResolutionUnit: Inch

Software: Adobe Photoshop Elements 2.0
DataTime: 2004:10:24 16:49;29

Artist: No Name :
YChbCrPositioning: Co-Sited
ExposureTime: 1/1000 seconds
Fhumber: 5.6

ExposuraProgram: Manual
[S05peedRatings: 100

ExifVersion: 2.2

DataTimeOriginal: 2004:03:18 08:21:24
DateTimeDigitized: 2004:03:18 08:21:24
ComponentsConfiguration: YCbCr
CompressadBitsPerPixal: 4
ShutterSpeedValue: 9.966 seconds
ApartureValue: F 5.66
ExposureBiasValue: 0
MaxAperturavalus: F 2
MetaringMode: Multi-5egment
LightSource: Daylight

Flash: Mo Flash, compulsory flash mode
FocalLength: 22.5 mm
FlashPixVarsion: 0100

ColorSpace: sRGR

ExiflmageWicdth: 300

ExiflmageHeight: 225

SensingMethog: Two-Chip Color Area Sensor
FileSource: Digital Still Camera (DSC)
SceneType: Directly Photographed
CustomRenderac: Normal Frocess

ExposuraMode: Auta
WhiteBalance: Autg
DigitalZoomRatio: 0 x
FocalLengthin35mmFilm: 90
SceneCaptureType: Standard
GainControl: Nong

Contrast: Normal

Saturation: Normal

Sharpness: Normal
SubjectDistanceRange: Distant

Path: E:/Text/Docs/Java/Javabuch 4/images/di20225.jpg
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Calculating Map: 1.26 ms, Painting: 26.35 ms

2RERXR XXX RADDDDD D= % %% %% % %% Om%E
3 mlellslisllaialgim el 5 5 &




