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Stand der Vorlesung

Kapitel 10: Big-Data-Technologien
* EinfUhrung

m=) LIS und Big Data
 Methoden und Technologien

Volume Velocity Variety Veracity

0000000 ® . + @
e0000O0O —0 —@ © o ®

J— — ) »
eeo00000e ° — o . ® _ o °
e000000 - ° ° »
YYYY XY . 0 @ ®

0000000 _ ® O .
o000O0OCO —@ —@ | o-°© @ o
2016-04-12 Robert Jaschke, Leibniz Universitat Hannover



Thema und Lernziele

* LIS und Big Data
— Fokus auf wissenschatftliche Bibliotheken

e Lernziele

- verstehen, warum/wie Big Data Bibliotheken betrifft
- den Unterschied zu traditionellen Medien verstehen

- Herausforderungen fur Bibliotheken (er)kennen und
aus Fallbeispielen ableiten konnen
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LIS und Big Data

What is the Library's

role with "big data™? What is the Library's role
g with any information?

i
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LIS und Big Data

1.Beispiele S e e Int el
S S S ee #e

2.Ursachen
Sammeln
3.Herausforderungen Erschleter
Vermitteln

INTERNET ARCHIVE

4.Fallbeispiel: Web-Archivierung IIIH!IIIHI.'IINHENHH
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Velocity e

In every 24-hour period approximately 20,000,000
words of technical information are being recorded.
A reader capable of reading 1,000 words per
minute would require 1.5 months, reading 8
hours every day, to get through 1 day’s
technical output, and at the end of that period,

he would have fallen 5.5 years behind in his
reading!
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Velocity

In every
21-hour period approximately 20,000, 000 words of technical information
are being recorded. A reader capable of reading 1, 000 words per
minute would require 1!/, months, reading 8 hours every day, to get
through 1 day's technical output, and at the end of that period, he would
have fallen 5!/, years behind in his reading!
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Volume KAty

HOW MUCH SCIENCE 1S THERE? HOW OPEN IS IT?

SCIENTIFIC PUBLISHING HAS BEEN ACCELERATING— A NEW PAPER 19 NOW PUBUSHED ROUGHLY EVERY 20 SECONDS, SINCE. THE. ADVENT OF THE WEB, MUCH OF SCENTIFIC PUBLISHING HAS BEEN MOVING TO OPEN ACESS.
LET'S IMAGINE A BIBUOGRAPHY LISTING LVERY SCHOLARLY PAPER EVER WRITTEN. ACCORDING TO SCIENCE-METRIX, OPEN ACCESS REACHED A *MPPING POINT”™ AROUND 2011

HOL) LONG LIoULD IT BE? MORE THAN 50% OF NEW RESEARCH 1S NOW MADE AVAILABLE. FREE. ONLINE.
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Volume XAtAKty

Some scientists claim it takes less time to do
an experiment than to find out whether or not it
has been done before.

(J. Naishitt, 1982)
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Variety
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Variety

Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://www.nature.com/n

Thu Jan 16 02:10:44 +0000 2014 423638418158272512 30198750 http://oelemento.wordpr
Sun Sep 07 03:39:18 +0000 2014 508459468288720896 30198750 https://sites.google.co
Fri Mar 14 16:08:23 +0000 2014 444505330060636160 30198750 http://raetschlab.org/s
Thu Sep 25 22:31:16 +0000 2014 515267316201054208 30198750 http://people.tuebingen
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Wed Jun 04 23:57:22 +0000 2014 474339158035816448 30198750 http://hitseq2014.sched
Thu Jul 10 00:28:03 +0000 2014 487030453451251712 30198750 http://hitseq.org/

Mon Jan 06 21:00:43 +0000 2014 420298907604627456 30198750 http://www.nytimes.com/
Fri Oct 17 03:03:26 +0000 2014 522945956661059584 30198750 https://www. facebook.co
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Sun Dec 14 11:20:22 +0000 2014 544089511278309377 30198750 http://www.biomedcentra
Sat Oct 18 18:04:34 +0000 2014 523535121753063424 30198750 https://github.com/gadg
Tue Sep 02 13:11:57 +0000 2014 506791641718722560 30198750 http://www.mskcc.org/mo
Tue Dec 23 16:00:44 +0000 2014 547421557669507072 30198750 http://www.fredericksbu
Sun Jan 12 08:01:07 +0000 2014 422277045154893824 30198750 http://www.slideshare.n
Wed Oct 01 20:43:29 +0000 2014 517414522387431425 30198750 http://projectreporter
Sat Oct 18 18:09:11 +0000 2014 523536283596251138 30198750 https://github.com/gadg
Thu Oct 23 01:01:23 +0000 2014 525089569407258625 30198750 http://mlachg.org/

Wed Oct 01 20:41:57 +0000 2014 517414133940379648 30198750 http://projectreporter
Thu Nov 20 00:35:59 +0000 2014 535230035456978944 30198750 http://www.nytimes.com/
Tue Dec 09 14:17:26 +0000 2014 542322130105688064 30198750 http://ml4chg.org/

Tue Mar 11 18:58:53 +0000 2014 443461071505215488 30198750 http://nyas.org/ML2014

Tue Nov 11 04:15:45 +0000 2014 532023852462010368 30198750 http://m.imdb.com/title
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Variety

108
[ B ] raw .
shuffled
raw fit —M—
105 shuffled fit —7—

100 - i - B i - R
100 10! 102 10° 10* 108 108
S

Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://www.nature.com/n

Thu Jan 16 02:10:44 +0000 2014 423638418158272512 30198750 http://oelemento.wordpr

Sun Sep 07 03:39:18 +0000 2014 508459468288720896 30198750 https://sites.google.co

Fri Mar 14 16:08:23 +0000 2014 444505330060636160 30198750 http://raetschlab.org/s

Thu Sep 25 22:31:16 +0000 2014 515267316201054208 30198750 http://people.tuebingen

Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter

Wed Jun 04 23:57:22 +0000 2014 474339158035816448 30198750 http://hitseq2014.sched

Thu Jul 10 00:28:03 +0000 2014 487030453451251712 30198750 http://hitseq.org/

Mon Jan 06 21:00:43 +0000 2014 420298907604627456 30198750 http://www.nytimes.com/

Fri Oct 17 03:03:26 +0000 2014 522945956661059584 30198750 https://www.facebook.co

Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter.

Sun Dec 14 11:20:22 +0000 2014 544089511278309377 30198750 http://www.biomedcentra

Sat Oct 18 18:04:34 +0000 2014 523535121753063424 30198750 https://github.com/gadg

Tue Sep 02 13:11:57 +0000 2014 506791641718722560 30198750 http://www.mskcc.org/mo

Tue Dec 23 16:00:44 +0000 2014 547421557669507072 30198750 http://www.fredericksbu

Sun Jan 12 08:01:07 +0000 2014 422277045154893824 30198750 http://www.slideshare.n

Wed Oct 01 20:43:29 +0000 2014 517414522387431425 30198750 http://projectreporter.

Sat Oct 18 18:09:11 +0000 2014 523536283596251138 30198750 https://github.com/gadg

Thu Oct 23 01:01:23 +0000 2014 525089569407258625 30198750 http://mldchg.org/

Wed Oct 01 20:41:57 +0000 2014 517414133940379648 30198750 http://projectreporter.

Thu Nov 20 00:35:59 +0000 2014 535230035456978944 30198750 http://www.nytimes.com/

Tue Dec 09 14:17:26 +0000 2014 542322130105688064 30198750 http://ml4chg.org/

Tue Mar 11 18:58:53 +0000 2014 443461071505215488 30198750 http://nyas.org/ML2014

Tue Nov 11 04:15:45 +0000 2014 532023852462010368 30198750 http://m.imdb.com/title
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Variety

raw
shuffled
raw fit —M—

shuffled fit —7—

10* 108 108

Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://www.nature.com/n
Thu Jan 16 02:10:44 +0000 2014 423638418158272512 30198750 http://oelemento.wordpr

Sun Sep 07 03:39:18 +0000 2014 508459468288720896 30198750 https://sites.google.co
Fri Mar 14 16:08:23 +0000 2014 444505330060636160 30198750 http://raetschlab.org/s
Thu Sep 25 22:31:16 +0000 2014 515267316201054208 30198750 http://people. tuebingen
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Wed Jun 04 23:57:22 +0000 2014 474339158035816448 30198750 http://hitseq2014.sched
Thu Jul 10 00:28:03 +0000 2014 487030453451251712 30198750 http://hitseq.org/

Mon Jan 06 21:00:43 +0000 2014 420298907604627456 30198750 http://waw.nytimes.com/
Fri Oct 17 03:03:26 +0000 2014 522945956661059584 30198750 https://www.facebook.co
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Sun Dec 14 11:20:22 +0000 2014 544089511278309377 30198750 http://www.biomedcentra
Sat Oct 18 18:04:34 +0000 2014 523535121753063424 30198750 https://github.com/gadg
Tue Sep 02 13:11:57 +0000 2014 506791641718722560 30198750 http://waw.mskcc.org/mo
Tue Dec 23 16:00:44 +0000 2014 547421557669507072 30198750 http://ww. fredericksbu
Sun Jan 12 08:01:07 +0000 2014 422277045154893824 30198750 http://www.slideshare.n
Wed Oct 01 20:43:29 +0000 2014 517414522387431425 30198750 http://projectreporter
Sat Oct 18 18:09:11 +0000 2014 523536283596251138 30198750 https://github. com/gadg
Thu Oct 23 01:01:23 +0000 2014 525089569407258625 30198750 http://mlachg.org/

Wed Oct 01 20:41:57 +0000 2014 517414133940379648 30198750 http://projectreporter
Thu Nov 20 00:35:59 +0000 2014 535230035456978944 30198750 http://waw.nytimes.com/
Tue Dec 09 14:17:26 +0000 2014 542322130105688064 30198750 http://mlachg.org/

Tue Mar 11 18:58:53 +0000 2014 443461071505215488 30198750 http://nyas.org/ML2014

Tue Nov 11 04:15:45 +0000 2014 532023852462010368 30198750 http://m.imdb.com/title
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Variety
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shuffled
raw fit —M—

shuffled fit —7— |-
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Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://www.nature.com/n

Thu Jan 16 02:10:44 +0000 2014 423638418158272512 30198750 http://oelemento.wordpr
Sun Sep 07 03:39:18 +0000 2014 508459468288720896 30198750 https://sites.google.co
Fri Mar 14 16:08:23 +0000 2014 444505330060636160 30198750 http://raetschlab.org/s
Thu Sep 25 22:31:16 +0000 2014 515267316201054208 30198750 http://people.tuebingen
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Wed Jun 04 23:57:22 +0000 2014 474339158035816448 30198750 http://hitseq2014.sched
Thu Jul 10 00:28:03 +0000 2014 487030453451251712 30198750 http://hitseq.org/

Mon Jan 06 21:00:43 +0000 2014 420298907604627456 30198750 http://www.nytimes.com/
Fri Oct 17 03:03:26 +0000 2014 522945956661059584 30198750 https://www. facebook.co
Wed Oct 01 20:39:41 +0000 2014 517413562357403648 30198750 http://projectreporter
Sun Dec 14 11:20:22 +0000 2014 544089511278309377 30198750 http://www.biomedcentra
Sat Oct 18 18:04:34 +0000 2014 523535121753063424 30198750 https://github.com/gadg
Tue Sep 02 13:11:57 +0000 2014 506791641718722560 30198750 http://www.mskcc.org/mo
Tue Dec 23 16:00:44 +0000 2014 547421557669507072 30198750 http://www.fredericksbu
Sun Jan 12 08:01:07 +0000 2014 422277045154893824 30198750 http://www.slideshare.n
Wed Oct 01 20:43:29 +0000 2014 517414522387431425 30198750 http://projectreporter
Sat Oct 18 18:09:11 +0000 2014 523536283596251138 30198750 https://github.com/gadg
Thu Oct 23 01:01:23 +0000 2014 525089569407258625 30198750 http://mlachg.org/

Wed Oct 01 20:41:57 +0000 2014 517414133940379648 30198750 http://projectreporter
Thu Nov 20 00:35:59 +0000 2014 535230035456978944 30198750 http://www.nytimes.com/
Tue Dec 09 14:17:26 +0000 2014 542322130105688064 30198750 http://mlachg.org/

Tue Mar 11 18:58:53 +0000 2014 443461071505215488 30198750 http://nyas.org/ML2014

Tue Nov 11 04:15:45 +0000 2014 532023852462010368 30198750 http://m.imdb.com/title

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 19



Variety

raw .

shuffled
raw fit —M—

shuffled fit —7—

SAHS ORITTR LASER ALTIITTR (LA

(rows):
.urls[row]
.url_is_publisher(url)

Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://waw.nature. com/n # a true positive found
Thu Jan 16 02:10:44 +0000 2014 423638418158272512 30198750 /oelemento.wordpr r E
Sun Sep 18 +0000 2014 508459468288720896 30198750 //sites.google.co tp_rate.append(tp_rate[-1] + 1)
Fri Mar 23 +0000 2014 444505330060636160 30198750 /raetschlab.org/s fp_rate.append(fp_rate[-1])
Thu Sep 16 +0000 2014 515267316201054208 30198750 /people. tuebingen — =
Wed Oct 41 +0000 2014 517413562357403648 30198750 /projectreporter. +=1
ved Jun 22 +0000 2014 474339158035816448 30198750 /hitseq2014. sched ,
Thu Jul 03 +0000 2014 487030453451251712 30198750 /hitseq.org/ 2
Mon Jan 43 +0000 2014 420298907604627456 30198750 /v nytimes . com/ :
Fri oct 26 +0000 2014 522945956661059584 30198750 / /v Facebook . co # a false negative found
Wed Oct 41 +0000 2014 517413562357403648 30198750 /projectreporter r -
Sun Dec 22 +0000 2014 544089511278309377 30198750 /v biomedcentra tp_rate.append(tp_rate[-1])
sat Oct 34 40000 2014 523535121753063424 30198750 //github.com/gadg fp rate _append ( fp rate[-1] + 1)
Tue Sep 57 +0000 2014 506791641718722560 30198750 /W .mskcc .org/mo ! =
Tue Dec 44 +0000 2014 547421557669507072 30198750 /v Fredericksbu +=1
Sun Jan 07 +0000 2014 422277045154893824 30198750 /v slideshare.n
Wed Oct 29 +0000 2014 517414522387431425 30198750 ://projectreporter
Sat Oct 11 +0000 2014 523536283596251138 30198750 //github.com/gadg - i ~tifici
Thu Oct 23 +0000 2014 525089569407258625 30198750 /ml4chg.org/ # remove first (artificial) element
Wed Oct 57 +0000 2014 517414133940379648 30198750 /projectreporter fp rate. pop(O)
Thu Nov 59 +0000 2014 535230035456978944 30198750 /v nytimes . com/ =
Tue Dec 26 +0000 2014 542322130105688064 30198750 /ml4chg.org/ tp_rate.pop(0)
Tue Mar 53 +0000 2014 443461071505215488 30198750 /nyas.org/ML2014 -
45 +0000 2014 532023852462010368 30198750 /m. imdb. com/title

Tue Nov

np.array(fp rate)/ (fp count),

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 20
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sun
Thu
sun
Fri
Thu
Wed
Wed
Thu
Mon
Fri
Wed
sun
Ssat
Tue
Tue
sun
Wed
sat
Thu
Wed
Thu
Tue
Tue
Tue

Jut
Jan
Sep
Mar
Sep
Oct
Jun
Jut
Jan
Oct
oct
Dec
Oct
Sep
Dec
Jan
Oct
Oct
oct
oct
Nov
Dec
Mar
Nov

Variety

+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000
+0000

493447121828212738
423638418158272512
508459468288720896
444505330060636160
515267316201054208
517413562357403648
474339158035816448
487030453451251712
420298907604627456
522945956661059584
517413562357403648
544089511278309377
523535121753063424
506791641718722560
547421557669507072
422277045154893824
517414522387431425
523536283596251138
525089569407258625
517414133940379648
535230035456978944
542322130105688064
443461071505215488
532023852462010368

£10°

30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750
30198750

http://waw.nature. com/n
/oelemento.wordpr
//sites.google.co
/raetschlab.org/s
/people. tuebingen

//github.con/gadg
/v .mskce .org/mo
/v redericksbu
/i slideshare.n

/nyas.org/ML2014
/m.imdb. com/title

10°

10*

raw .

shuffled
raw fit —M—

shuffled fit —7—

Robert Jaschke, Leibniz Universitat Hannover

SAHS ORITTR LASER ALTIITTR (LA

(rows):
.urls[row]
.url_is_publisher(url)
# a true positive found
tp_rate.append(tp_rate[-1] + 1)
fp_rate.append(fp_rate[-1])
+= 1

# a false negative found

tp_rate.append(tp_rate[-1])
fp_rate.append(fp_rate[-1] + 1)
+=1

# remove first (artificial) element
fp_rate.pop(0)
tp_rate.pop(0)

np.array(fp

21



Veracity

REFERENCES

16. NEED CITATION FROM TELECOM-CITIES

17. PBS. (n.d.). Forensic anthropology. Retrieved September 24, 2005, from PBS Web site:
http://www.pbs.org/opb/historydetectives/techniques/forensic.html

18. Multidisciplinary Center for Earthquake Engineering Research (2005) Ibid.

19. Washington State Department of Transportation. (1940)"Galloping Gertie" collapses November 7, 1940.
Retrieved September 30, 2005, from Washington State Department of Transportation Web site:
http://www.wsdot.wa.gov/TNBhistory/Connections/connections3.htm

20. Institute for the Future. NEED CITATION FROM TEN YEAR FORECAST?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 22



Ursachen

* Wissensgesellschatft

 Wachstum und Wohistand

* globaler Wettbewerb

 Digitalisierung

 Open Science

* Anforderungen aus Politik und Gesellschatft
» Data-intensive Science

 Wandel der Rolle von Bibliotheken

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover
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Herausforderungen

Sammeln

Erschliel3en

Vermitteln

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 24



Sammeln

Erschliel3en

Vermitteln

2016-04-12

Herausforderungen

Volume  Velocity Variety  Veracity
e000000e o o P . ®
o.o.o.o.o.o‘o. —e —e .O .t . ® ®
cosssss —° =° o7, . * W
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sccccce ., . - 00 % o
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Herausforderungen

Volume  Velocity Variety  Veracity

e000000 o . © - ©®

e0000O0O0 —e0 —eo . .O.O ® ®

XYY XXX _

YYY XXX Nl o . CO e . * W

e00000e0 —0 —eo| -0 - ©® - °c .

e000000 _ .

NYYY Y Y N °©". 00 ®
Sammeln é é é é)
ErschlieRen o O O O
Vermitteln ® o @ O
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Herausforderungen

poorly organized
collections; poor search
tools and lack of
accessibility and
findability of internal data
sets; lack of awareness
of available third-party
data sets, and copyright
and intellectual property
ISSUes

(G.-L. Murnane, 2012)

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 27



Fallbeispiel: Web-Archivierung

108 : —
N raw .
shuffled
raw fit —M—
105 shuffled fit —7—

£10°

102

100 -
100 10! 102 10° 10* 108 108
p— —— . p—— P— —— T s
v o s v T IO
] :
T T ST s L. S S ~ A 5 e ~ s it =
R e e e e
B BT P R ARy g - o Py S e S -
s o e T e e e T e
LRI - I By

mwégmf:bim’}ﬁk My seCond-hobbles-isphotography. Iike«
9 cel 4 = - todfkingoigtarilol o= .

(rows):
urls[row]
.url_is_publisher(url):

Sun Jul 27 17:25:36 +0000 2014 493447121828212738 30198750 http://waw.nature. com/n # a true positive found
+0000 2014 423638418158272512 30198750 http://oelemento.wordpr r o

+0000 2014 508459468288720896 30198750 https://sites.google.co tp_rate.append(tp_rate[-1] + 1)
+0000 2014 444505330060636160 30198750 http://raetschlab.org/s fp rate _append ( fp rate[-1])

+0000 2014 515267316201054208 30198750 http://people. tuebingen — =

+0000 2014 517413562357403648 30198750 http://projectreporter. +=1
+0000 2014 474339158035816448 30198750 http://hitseq2014. sched
+0000 2014 487030453451251712 30198750 http://hitseq.org/ .
+0000 2014  420298907604627456 30198750 http: //wiw.nytimes.com/ # a false negative found

+0000 2014 522945956661059584 30198750 https: //www. facebook. co
+0000 2014 517413562357403648 30198750 http://projectreporter. r -
+0000 2014 544089511278309377 30198750 http://wiw.biomedcentra tp_rate.append(tp_rate[-1])
+0000 2014 523535121753063424 30198750 https://github.com/gadg fp rate _append ( fp rate[-1] + 1)
+0000 2014 506791641718722560 30198750 http://wiw.mskce.org/mo = =
+0000 2014 547421557669507072 30198750 http://waw. fredericksbu +=1
+0000 2014  422277045154893824 30198750 http://wiw.slideshare.n
+0000 2014 517414522387431425 30198750 http://projectreporter.
+0000 2014 523536283596251138 30198750 https://github.com/gadg - i ~+1Fici
+0000 2014 525089569407258625 30198750 http://mldchg.org/ # remove first (artificial) element
+0000 2014 517414133940379648 30198750 http://projectreporter. fp rate.pop (0)

tp_rate.pop(0)

+0000 2014 535230035456978944 30198750 http://www.nytimes.com/
+0000 2014 542322130105688064 30198750 http://mlachg.org/

+0000 2014 443461071505215488 30198750 http://nyas.org/ML2014
+0000 2014 532023852462010368 30198750 http://m.imdb.com/title

np.array(fp rate)/ (fp count),
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Fallbeispiel: Web-Archivierung

P Myﬁwtl'ﬁgbmesis}gjdngf!: ks
. Tove baking.
o x

y 'seCond-hobbies-issphotography.
~ ° «totékingpictaré..Lel . ~
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Fallbeispiel: Web-Archivierung

guardian

News | Sport Culture | Business | Money | Life & style

News ) Politics ) Conservatives

Conservative party deletes archive of

speeches from internet

Decade's worth of records is erased, including PM's speech
praising internet for making more information available

Randeep Ramesh and Alex Hern
The Guardian, Wednesday 13 November 2013 15.40 GMT

E] Jump to comments (1284)

A speech in which David Cameron said the internet would help people hold
politicians to account was among those deleted. Photograph: Barcroft Media

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover



Fallbeispiel: Web-Archivierung

guardian

News | Sport Culture | Business | Money | Life & style

News ) Politics ) Conservatives

Conservative party deletes archive of

speeches from internet

Decade's worth of records is erased, including PM's speech
praising internet for making more information available

Randeep Ramesh and Alex Hern
The Guardian, Wednesday 13 November 2013 15.40 GMT

E] Jump to comments (1284)

A speech in which David Cameron said the internet would help people hold
politicians to account was among those deleted. Photograph: Barcroft Media

Losing My Revolution

How Many Resources Shared on Social Media
Have Been Lost?

Hany M. SalahEldeen and Michael L. Nelson

Old Dominion University, Department of Computer Science
Norfolk VA, 23529, USA
{hany,mln}@cs.odu.edu

Abstract. Social media content has grown exponentially in the recent
years and the role of social media has evolved from just narrating life
events to actually shaping them. In this paper we explore how many
resources shared in social media are still available on the live web or
in public web archives. By analyzing six different event-centric datasets
of resources shared in social media in the period from June 2009 to
March 2012, we found about 11% lost and 20% archived after just a
yvear and an average of 27% lost and 41% archived after two and a half
years. Furthermore, we found a nearly linear relationship between time
of sharing of the resource and the percentage lost, with a slightly less
linear relationship between time of sharing and archiving coverage of
the resource. From this model we conclude that after the first year of
publishing, nearly 11% of shared resources will be lost and after that we
will continue to lose 0.02% per day.

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 31



Fallbeispiel: Web-Archivierung

To do a large-scale social, political, or
economic history of periods after the mid
1990s will at the very least be considerably
enhanced by an understanding of Web data.

(William J. Turkel, Professor of History, 2015)

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 32



Fallbeispiel: Web-Archivierung

[ Internet Archive: Wayb... % | <

€ | & nttpsi//archive.org/web/ c

INTERNET ARCHIVE

(eBaekac ing

BROWSE HISTORY

http://
472 billion web pages obonare
saved over time.
e = e

&
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Fallbeispiel: Web-Archivierung

[ Internet Archive: Wayb... % | <

€ a https:.//archive.org/web/ & » f{ B U e

INTERNET ARCHIVE

(eBaekac ing

http:// BROWSE HISTORY

472 billion web pages obonare
saved over time.

e ——— = == A f : = -
B~ = e —ea
el ! = =1 B | M:ﬂ
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= T o Ui b, = 'g_'i'i
[ TN

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 34



Fallbeispiel: Web-Archivierung

[ Internet Archive: Wayb... % | < =

€& 8 nhttps: archive.org/wel c » 5w B U 6 » =

INTERNET

INTERNET ARCHIVE

(eBaekac ing

http:// BROWSE HISTORY

472 billion web pages obonare
saved over time.

s, — ETTL - 7 Eﬁ&;a
& /. S _ |
i = m - = :‘[“ﬁ. --

17 el I : A -
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Volume KAty

* Googlet: 60 BIll. Seiten T
i
100 PB Index I

* Internet Archive?: 19 PB (2014) U
« LOC 20133: 170 Mrd. Tweets

1 http://www.google.com/insidesearch/howsearchworks/thestory/

2 https://archive.org/web/petabox.php

3 https://blogs.loc.gov/loc/2013/01/update-on-the-twitter-archive-at-the-library-of-congress/
2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 36



Volume

* Googlel: 60 BIll. Seiten

100 PB Index
* Internet Archive?: 19 PB (2014)
« LOC 20133: 170 Mrd. Tweets

// {
- |
- |
- |

_
_ |
/// “

. |l
Was Ist
relevant?

Welche physikalischen
Ressourcen stehen
zur Verfigung?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover
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Volume XAtAKty

_ : - I
* Googlel: 60 BIll. Seiten IR ARRNARRAREY
i
100 PB Index I
* Internet Archive?: 19 PB (2014) T
« LOC 20133;: 170 Mrd. Tweets
Was ist L;:?j?/ /- \\\\ Was sind
relevant? ’ Wie konnen geeignete
A iIsch
Welche physikalischen ahljtecgti:c?;tse% \ Sammiungen?
Ressourcen stehen extrahiert Wie kann der Crawlprozess
zur Verfigung? werden? dokumentiert werden?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 38



* Googlel: 60 BIll. Seiten

Volume

100 PB Index
* Internet Archive?: 19 PB (2014)

e LOC 2

=
=

_—
—

Was Ist
relevant? ’

Welche physikalischen
Ressourcen stehen
zur Verfigung?

Wie kdnnen
automatisch
Metadaten
extrahiert
werden?

AN
DR
N~
O~
N
N ~
N .
AN ~
~
~
\\
N
N
N

0133: 170 Mrd. Tweets

~ Wie kann die

Was sind
geeignete
Sammlungen?

Infrastruktur
vorgehalten
werden?

Wés sind skalierbare
Methoden fur

Wie kann der Crawlprozess
dokumentiert werden?

Indexierung, Suche
und Retrieval?

2016-04-12

Robert Jaschke, Leibniz Universitat Hannover
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Velocity

* mittlere Lebensdauer einer Webseite!: 100 Tage
 max. Tweets pro Minute?: 618725 (13.7.2014)

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 40



Velocity

* mittlere Lebensdauer einer Webseite!: 100 Tage
 max. Tweets pro Minute?: 618725 (13.7.2014)

(Re)Crawl-
Strategien?

Wann/is’t
ein Crawl
komplett?

Wie schnell
kann selektiert
werden?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 41



Velocity

* mittlere Lebensdauer einer Webseite!: 100 Tage
 max. Tweets pro Minute?: 618725 (13.7.2014)

Was sind
geeignete ;

( R e) Crawl- P 3:,:;?'///

Strategien?

Wann ist |
ein Crawl NN

komplett? Was ist mit AP

O\

Wie schnelf verschiedenen Wie aktuell
kann selektiert Versionen sind die
werden? einer Seite? Metadaten?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 42



Velocity

* mittlere Lebensdauer einer Webseite!: 100 Tage
 max. Tweets pro Minute?: 618725 (13.7.2014)

Was sind
geeignete

(Re)Crawl-
Strategien?

komplett?

Wie schnell
kann selektiert
werden?

_
/
L)
v

/
4

Wannist
ein Crawl

Was ist mit

verschiedenen
Versionen

einer Seite?

\

\
O )

‘\\\

N\ einer Seite
V. \ N .
. istrelevant?

A A\
N A\

Zugriff moglich sein?

| Welche
Version

\ N\

Wie schnell soll

AN Wie kann die
NN Infrastruktur
O\ mitwachsen?
Wie aktuell Welche
sind die Anderungen sollen
Metadaten? bewahrt werden?

Wie kann die

Evolution von
Entitaten

beachtet werden?

2016-04-12

Robert Jaschke, Leibniz Universitat Hannover
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Variety

e 1327 Dateiformatel

 Social Media, Datenbanken, APIs, etc.
e« Standards: 11x HTML, 5x CSS, ...

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 44



Variety

e 1327 Dateiformatel

 Social Media, Datenbanken, APIs, etc.
e« Standards: 11x HTML, 5x CSS, ...

y4 / /
J /
/

Wie hoch
ist der I

Aufwand?

L

Was Jist
handhabbar?
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Variety

e 1327 Dateiformatel

 Social Media, Datenbanken, APIs, etc.
e« Standards: 11x HTML, 5x CSS, ...

Wie hoch [ 2 N A

ist der I Was sind
Aufwand’] I geeignete

. Beschreibungen?
Was ist _ _—
handhabbar? Wie kann man
inhaltlich
zusammenfassen?

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 46



Variety o

e 1327 Dateiformatel

 Social Media, Datenbanken, APIs, etc.
e« Standards: 11x HTML, 5x CSS, ...

Wie hoch | // | ’ — :
istder Was sind IS S Sl
Aufwand? | /| geeignete Webseite zu ihrer
‘\% Beschreibungen? ErSte”UHQSZGIt aus?
Was ist _ — [
handhabbar? Wie kann man Wie kénnen wir
inhaltlich Zugang bewahren?
zusammenfassen?
2016-04-12

Robert Jaschke, Leibniz Universitat Hannover 47



2016-04-12

Veracity

error 404 - page not found

Sorry, the requested page does not exist on our server.

rensure thread is 1
d iz not interrupted.
jeck in second case to deal wi
race while clearing inkterrupt
atedtleast{ctl.get(), S5TOF ||
read . interrupted() &
runstatedtleast{etl. getdd, STORN)) AR
wt.isInterrupted())
wt . inkerrupt);
{
beforeExecutelwt, tosk);
Throwable thrown = null;
try {

task.runl);
} catch {RuntimeExcepti

thrown = x; throw
T cotch {Error x} F

thrown = x;

Robert Jaschke, Leibniz Universitat Hannover

48



Fazit

big data affects libraries directly and tangentially:
directly because your library can use big data
tools to analyze your big data sets; and
tangentially, as the faculty at your school will
Increasingly incorporate big data into their
research

(Mark Bieraugel: Keeping up with... Big Data, 2013)

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 49



Fazit

There has probably never been
a better time to be a librarian or
an information professional.

We live in an information society
with access to more information
than ever before, and librarians
have an important role to play if
people are going to successfully
avoid the much discussed
Information overload.

(D. Stuart, Centre for e-Research,
King’s College London)

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover 50



Kontrolle des Lernerfolgs

* Wie sind die LIS-Aufgabenbereiche durch Big
Data betroffen?

* Welche Herausforderungen ergeben sich bel
der Web-Archivierung?

* Erarbeiten Sie fur ein anderes Fallbeispiel die
Herausforderungen, die sich fur LIS durch die
Eigenschaften von Big Data ergeben.

2016-04-12 Robert Jaschke, Leibniz Universitat Hannover
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Stand der Vorlesung

Kapitel 10: Big-Data-Technologien
* EinfUhrung
* LIS und Big Data

==) Methoden und Technologien
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