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Scope and Findings

« Distributed digital libraries experiance latancy
« Document download times could be improved

 Evaluation of a simple prefetch scheme shows:

— The latency can be tolerated to a large extend using a simple
predictor

— The overhead introduced is acceptable

— The prefetching system is simple and does not need a large
cache
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Today's Implementation of Digital Libraries

« Many publishers offer subscription based digital library
services over the internet

e Often the end user has to download the documents
directly from the publishers web site over along distance
connection

— This can result into long download delays

 Only afew libraries offer their own interface/index to
digital archives from multiple publishers

— The user has to perform the searches multiple times
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A Distributed Diqgital Library Architecture
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A Quick Look

« DADS is aintegrated
article database




A typical user session

Article Database

Articles

Journals

My DADS

General

Welcome page

Welcome to DADS

The DTV Ardcle Database Systems includes ardcles in the ST

(Seience- Technology-Medicine) subject fields. Most of the articles include an abstract and/or
full - text, and can be viewed with the Adobe Acrobat Reader. Ordering facilides are included in
this service.

News:
December 20th, 2000

My DADS is anew and improved Private Collection. The data of the old Prvate Collections
are converted into by DADS.

Iy DADS is sull your personal informadon service which offers you the possibility of designing
your personal journel and article library. To this known facility are added an e-mail alerdng
service and a reference download

® ou can sign vp to the e-mail alerting service notifying you of new artcles in your
areq of interest and of new contents of your favorite joumals.
® Yo can download records to your personal reference manager

New materiol in DADS:
Institute of Physics (IOP) and Food Science & Technology Abetract:

News archive
Alist of earlier news and information

Getting started
Use the toolbar mern to the left or click here for more information

Please note

DADS is based on lcensed dara which is solely for scholarly, research, educational and
personal nse.

Digtribution or systematic storage of data in any form or media in a retrieval system is not
allowed.

Last vpdate of the datshase

The users moved to the search
functionality

Search
| AllFields 3 | I: and 1
| Title a | Iplayer?I and

Article Database

| Author |

Articles
Searchin:

Journals
Choose whicd field to search
i the drap - dawa doves.
Help

My DADS

General

CHALMERS

{Use 7 for trmcation)
Eg. conga? and programmang

© a1 ispEC € Comperdr < FSTA € With electronic full text

Choose how the search
shouid be combined. Help

Type in the saarod words.




A typical user session: Refinement

A first result set: 4850 Articles

Article Database

Articles

Journals

My DADS

General

Search result

4550 docwiments
Tidle = plogyer?

Show documents

Refine the result with the following search:

Combine with nesr search using: @ and Qor $not Help

Enter word or phrase. Use 7 for troncation

piang

Gets redefined to reduce the data
set

Now: 19 Articles

Search result

14 docuiments
Tide = player? and Title = piono

:Show documents
Refine the result with the following search:

Article Database
Combine with new search using: © and Qor <ot Help

Articles Words to search AllFields =]

Enter word or phrase. Use 7 for tuncation

I [Bubic

Journals

My DADS

General
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A typical user session: Hit List

The hit list is shown in chucks of

Welcome

Search articles
Browse articles

Browse journals

Help
Feedback
Databhases
Ahout

10

Next B

Short view

19 documents — sereen 172
Title = player? and Title = piono

Cortical activation pattems during complex motor tasks in piano players and c..
(elsewier)

Krings, Tirno In: Menroseience Letters. 2000, 278 (3) , p. 189-193

Ianagerial competence and new technology: don't shoot the piano player-he’s do...
(inspec)

Burnes, B. In: Behaviour and Information Technology. 1991, 10 (2} , p. 91-109
Feamres - Master Class: Rock Piano - The basics of standard piano accompanime. ..
(swets)

Tn: Keyboard 1999, p. 72-85

Development of piano player (Znd repoor, smdy on repetition of same key hased...
(rorpendex)

Hayaghi, Eiji In: Nippon Kikei G akkai Ronbunshu, C Hen/Transactions of the Japan
Bociety of Mechanical Engineers, Part ©. 1995, 61 (587) , p. 2881-2987.
Idotor-leaming- related changes in piano players and non-rusicians revealed by .
(springer)

Hund-Georgiadiz, M. In: Experimental Brain Research. 1999, 125 (4) , p. 417-425.
Build this mind player—piano. [T {inspec)

Grosshlatt, R. In: Radio-Electronics. 1983, 54 (11) , p. 75-8

Intelligente Avchitektr 16 - Global Player - Ein Gesprach mit Benzo Piano ube...
(swets)

Krause, Jan B In: AIT - Architektur Innenarchitektor Techrdscher Ansbau. 1999, 107
(18], p. 46-48.

Development of piano player (1st report, analysis of behavior of piano—action ...
(rompendex)

Hayashi, Eiji In: Mippon Kikai Gakka Ronbunshn, © HenTransactions of the Tapan
Bocery of Mechanical Engineers, Part ©. 1994, 60 (579) , p. 3811-3917.

Dfini playrer—piana {inspe:)

Grossblatt, R. In: Radio-Electronics. 1983, 54 (9) , p. 43-8

Bave from the grave - Boll our the player piano (swets)

In: Mew Soientist — UK Edition. 1998, 160 (2165-2167) , p. 68-71.

-4 Previous Next M

Or less elements

Short view

19 documants — soreen 2i2
Title = player? aod Title = piono

® Build this mini player—piano ( )
Article Database Grosshlatt, R. In: Badio-Electronics. 1983, 54 (10) , p. 63-8.
» HOT STUEF The Best Fanx Piano We've Heard — Yamaha's digital npdate on the
pla... [

)
Himowitz, Michael JIn: Fortune International. 1998, 138 {4}, p. 68
Electronic player piano with record snd playback featre ( ]
Wincent, R.A. 1975
Salon: Ferrar 860 hMonza - the 4- cylinder Ferraris were the one-handed pianop...
(swre1s)
In: Road and Track. 1996, 47 (%), p. 122-129.
STRING PLAYER - Vienna Piano Trio chamber rngicians with the world at their feet

Articles

Journals

(swets)
In: Strad. 2000, 111 (1320) , p. 360-367

Sam the Piano Player: The hMan Between ( )
Cripps, Thomas In: JTournsl of Popular Film and Television. 2000, 27 {4) , p. 16-23.

lntelligente Architektur 16 - Global Player — Ein Gesprach mit Renzo Piano ube...

My DADS

(swers)
General Kranse, Jan R In: AIT - Architektur Innenarchitektnr Technischer Ansban. 1999(16) , p.

45-48
Featnres — Master Class: Rock Piano — The hagics of standard piano accompanime.

In: Keyboard. 1999, 25 {12) , p. 72-85.

CONTIMNUING EDUCATION: The Piano Player - Sarah Vowell leams to bang out The
L. (swets)

In: Time - Amercan Edidon. 2000, p. 82-84.
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A typical user session: Show Record

Show a record

View of one document

hdotor-learning-related changes in piane players and non-musicians revealed
by funetional magnetic-resonance signals

Hund-Georgiadis, b won Cramon, D Yres

(1/2- emn) In this study, we investigated blood-flow-related
magnetc-resonance (ME) signal changes and the time course nnderlying
short-term motor learning of the dorndnant right hand in ten piane players (PPs)
and 23 non-musicans (Mhds), using a complex finger- tapping task. The
actvetion pattermns were analyzed for selected regions of interest (ROLs) within
the two examined gronps and were related to the subjectsdsquote; performance.
A fonctional leamning profile, based on the regional

blood- oxygenation-level- dependent (BOLD) signal changes, was assessedin
both groups. All subjects achieved significant increases in tapping frequency
during the training session of 35 min in the scanner. PPs, however, performed
significantly better than Nhis and showed increasing activation in the
contralateral primary motor cortex throughout motor learming in the scanner. At
the same time, involvement of secondary motor sreas, such as bilateral
supplementary motor area, premotor, and cerebellar areas, diminished relative to
the MIs throughout the training session. Extended actvation of primeary and
secondary motor areas in the intial training stage (7-14 min) and rapid
amemmation were the main fancdonal patterns underlying short-term learning in
the M group; attenuation was particularly marked in the primary motor cortices
ag compared with the PPs. When tapping of the rehesrsed sequence was
performed with the left hand, transfer effects of motor leaming were evident in
both groups. Involvement of all relevant motor components was smaller then
after initial training with the right hand. Ipsilatersl premotor and primery motor
contributons, however, showed slight increases of activation, indicating that
dornd cortices infl complex seq learning of the non- dominant
hand. In summery, the imvolvement of primary and secondary motor cortices in
motor leaming is dependent on experence. Interhemispheric transfer effects are
present

Esxperimental Brain Research

Wol125Issned
417-425

springer

Fublicezion 1999

Title
q Auzheo
Article Database i
Abstract
Articles
Journals
My DADS
General
Journed
title
Issue
Foge no
Frovider
Daze
ISSN

00144819

CHALMERS




typical user session: Deliver and Display

Select the delivery method

Article fulltext

The article you are interested in is available both as electronic fulltext and as a paper copy from
the library.

To access the article in full text you need to have Adobe Acrobate Reader installed. In some
cages you will need to have Realpage installed as well.

® View article in full text

Article Database ® Crder photocopy of article - From DTV

Articles Download a free 4“ " _Adobe Acrobst Reader,

Inskall .,
Download a free Healkaqe Realpage.

Getting blank pages when trying to view fulltext? Help

Journals

My DADS

General

Download and Display

Exp Brain Res (199%) 125:417-425

Margret Hund-Geargiadis - 1. Yves von Cramon

& Speinger-Vedsg 1999

Motor-learning-related changes in piano players
and non-musicians revealed by functional magnetic-resonance signals

Received: 11 Angust 1995/ Acceped: 23 November 1995

Abstract In this stedy, we investigated blood-flow-re-
Iated magnetic-resonance {MR] signal changes and the
time course underfying shan-term motor leaming of the
dominznt right hand in ten piano players (PPs} and 13
non-musicians (NMs], using a complex finger-tapping
task. The activation pattems were analyzed for selected
regions of interest (ROMs) within the fwo examined
groups and wese related to the subjects” performance. A
functionz] learning profile, based on the regional blood-
axygenation-level-dependent (BOLD) signal changes,
was assessed in both groups. All subjects achieved sig-
nificant increases in tapping frequency duzing the train-
ing session of 35 min in the scanner. PPs, however,

Key werds Motor learning - Motor cortex - Magnetic
resonance imaging - Musicians - Hand motor skilf

Introduction

Rehearsal of & novel metor task feads to improvement in
performance 3nd accuracy. A number of recent imaging
studies, mainly performed with pesitron emission to-
mography (PET), have addressed the underlying brain
mechanisms of motor kearning {Seitz 1990; Friston 1992;
Schirug 1994} These have forused on assessment of re-
gionak cerebral blood-flow changes of cortical and sub-




Results of a Previous Study
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Adding a Prefetch Module

Welcome.

Search articles
Browse articles

Browse journals
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Help
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Databases

Article Database
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Problem Statement and Approach

« How much of the latency can be hidden when prefetching?

« How much is the network traffic increase by superfluous
and unneccessary prefetch transfers?

« How long should we keep prefetched documents in the
cache, before we decide that the user will not access

them?

To answer those questions we have set up a
prototype system
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Why using a prototype?

 Allows to have realistic data about prefetching

 Simulation based on data from non-prefetching systems
cannot capture all user behaviour

A Prefetching system allows to measure both the transfer
times between client and gateway as well as
between gateway and fulltext server

e CHALMERS (%)




Prototype Configuration

0 )70

Fulltext
| server |

Fulltext
| server |

Fulltext
| server |

rFuIItext\

\

| server

rFuIItext‘

270 )7

 CEL S
(Cache)

\ 4

| Server

rFuIItext‘

| server
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Occurence of Events

(@) without prefetch A L—.

Fulltext server ?b Client
v prefetch transfer time

EE C|ient transfer time from server

v | | client transfer time from gateway
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Occurence of Events

(&) without prefetch v
(b) prefetch hit \ l

Fulltext server ?b Gateway H Client

v prefetch transfer time

I C|ient transfer timefrom server
v s client transfer time from gateway




Occurence of Events

\ 4
(&) without prefetch
(b) prefetch hit \ l -
(©) cache hit __-& -
Fulltext server Gatéway H Client

v prefetch transfer time

I C|ient transfer timefrom server
v s client transfer time from gateway




Occurence of Events

(@)
(b)
()
(d)

without prefetch

prefetch hit

cache hit __-&

prefetch miss

W o recor
V' @ounload

\ 4

A

vV

prefetch transfer time
I Cl|ient transfer timefrom server
s client transfer time from gateway




Prefetch Efficency

100%-
80%-
60%- B Cache hits
M Prefetch misses
40% I Prefetch hits
20%-
0%-

10 publishers E only | only

 The majority of accesses can be handled by prefetching




Overhead caused by Prefetching

1200+

[EEY

o

-

o
|

800

600 -

400+

200 /

Number of Transfers

10 publishers E only | only

e Overhead is less than 100%

0 not used
O used




Comparison by Simulation

 Timing data for prefetched system is available
— Download transfer times (CTT)
— Download starting points
— Prefetch transfer times (PTT)

 Simulate a non-prefetching system
by using prefetch transfer times (PTT)
as client transfer times (CTT)

« Compute the average user experienced download time in
both cases



Average Download Time

M without prefetching
B with prefetching

time in seconds

10 publishers E only l only

o latency tolerance with 50%




Cache replacement strateqgy

« How long should we keep prefetched articles?

* |t does not pay off to keep articles for more than one hour



Conclusion




Conclusion
Prefetching is working well

 Tolerate average download time to about 50% of the
original

« Additional introduced downloads only double the traffic

e Articles not accessed within an hour can be removed
from the cache



Questions?




