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Key Research Question

How do we build Digital Libraries to
support Development in Africa?
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What are Digital Libraries
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What 1s a Digital Library: Example 1/5

) The Internet Movie Database (IMDb). - Netscape

Y

_Also Available_,

Maore searches | Tips

Top Photo |
Movies Gallenes

Video /DVD | %

FREEE TG

'IMDbPro!

| Independent
Film

ﬂ‘ The Internet Movie Database

IMObPro.com, the new wehsite for the
entertainment industry, now features over

Vistted by over 13 million movie lovers each month!

Movie and TV News

D

D bE o o frem sl 22,DEII_II agent/contact listings. Click here for a Thu Februany 6, 2003:
free trial. Celebrity Hews
. * Cathetine Denewve
» Glabe winners —_
%ad 4 Criticsli;slt y Injured in Car Crash
y :J:]T;ﬁ:;f news Best of 2002 . JDackscnn "T]E)evastated" by
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& Darkness Falls such as Chicago, The Hours, and - H.fommRecewes British i
B more s of o Dewnaamese 1fud - Film syward st
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What 1s a Digital Library: Example 2/5

0 Main Page - Wikipedia, the free encyclopedia - Netscape

. File Edit View Go Bookmarks Tools Window Help
n @Q O @ O |\.\:," http:ffen, wikipedia, org)wikifMain_Page | C:;Q @
P [ |
); AT 2 Create account {login 4]
; ?U\O % article discLission wigwy soUrce || history
e bt y_Sh ')\ Wikimedia needs your frelp In fts US$75,000 fund drive. See our fundralising page for detalls. o
. ?H L[,)\E’ﬁ e am over 35% them thamks o all those who have donated o f7r Day 2 detzil amd mood -
oy =2, :
=y Main Page |
“}]KI_PED [A From Wyikipedia, the free encyclopedia.
The Free Encyclapedia - =
« Main Page Welcome to Wikipedia, a free-content encyclopedia that !lﬂ G
® Community portal anyone can edit. Other languages
s Current everts Inthis English version, started in 2001, we are currently working on 481385~ EAQs| Table free
» Recert changes aticles.
® Random page CULTURE | GEOGRAPHY | HSTORY | LIFE | MATHEMATICS | SCIEMCE | SOCETY | TECHNOLOGY
= Help Browse Wikinedia - Aricle ovendews - Alnhabetical index - Other categony schermes
= Donations
zearch .
Today's featured article In the news
= ,-_-'—'.-"'-'-' The Liberal Party of = American
4 : Utah, along with the author and
toolbax Peaople's Party, was a journalist
® Wyhat links here local political party Hunter S.
= Related changes Y, ; that flourished in Utah Thompson
= Special pages - e Territary in the latter commits
19th century before Democrats and Bepublicans suicide at the -]
[© 3 A of O oo i
~—
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What 1s a Digital Library: Example 3/5

ACM Digital Library

c' | ‘.-'l' europeana

SIGNIN  SIGN UP

8 DIGITAL

ACM S LIBRARY ol

Full text of every article ever published by ACM and Advanced Search
bibliegraphic citations from major publishers in computing. Browse the ACM Publications:
* Using the ACM Digital Library + Journals/Transactions
+» Magazines

* For Consortia Administrators
+ Proceedings

Announcements Browse the Special Interest Groups:

= Special Interest Groups (SIGs

Browse the Conferences:

s ACMT on and Seeks
New Editor-in-Chief
ACM Transactions on Software Engineering and Methodology (TOSEM) is

seeking a new Editor-in-Chief. Nominations are due June 14. + Recent and Upcoming Conferences
+ ACM Journal of Data and Information Quality Seeks New Editor-in-Chief » Conference Listing

ACM Journal of Data and Information Quality (JDIQ) is seeking a new Editor- .
in-Chief. Nominations are due July 15. Browse the Special Collections:

+ eBooks available to ACM Members@

Software Category Editor Needed for Computing Reviews

Computing Reviews, the post-publication review and comment journal of + ACM International Conference Proceeding Series (ICPS)
ACM, is seeking a volunteer interested in serving as a category editor for a )
segment of the software area. Please see the Software Category Editor + Classic Book Series
search page for more information. + ACM Oral History interviews
» New Journal: ACM Tr on Systems

Browse the Publications by Affiliated Organizations

ACM Transactions on Interactive Intelligent Systems (TiiS) publishes
research on the design, realization, or evaluation of interactive systems that
incorporate some form of machine intelligence. Applications include user
interface technologies; recommender systems and information retrieval;

Browse all literature by type | [selectatype] :

automated usability testing; human-robot interaction; semantic technologies; Browse all literature by Publisher
gaming; and maobile and L computing. See the first issue's table of
contents in the Digital Library. Browse by the ACM Computing Classification System

The Encyclopedia of Computer Science
"...Is the definitive reference in computer
science and technology..."

Recently loaded issues and proceedings:
(available in the DL within the past 2 weeks)
ACM Transactions on Asian Language Information Processing
(TALIP)
Volume 11 Issue 2
ACM Transactions on Computation Theory (TOCT)
Volume 4 Issue 2
ACM Transactions on Database Systems (TODS)
Volume 37 Issue 2

Institutional Profile Pages Beta
ACM releases new feature giving snapshot of
an Institution's contribution to the field.
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What 1s a Digital Library: Example 4/5

':EJ' UCT CS Research Document Archive - Welcome to UCT CS Research Document Archive - Mozilla Firefox

File Edit View History Bookmarks Tools Help .:::
) © -_D ﬁ http://pubs.cs.uct.ac.za/ L4 @ \J\;l
UCT CS Research Document Archive Home || About || Browse || Search || Register || User Area || Help .

Welcome to UCT CS Research Document Archive

Welcome to the UCT Computer Science Research Document Archive, which archives and makes
accessible documents that are products and by-products of research in the department.

Search the Titles, Authors, Abstracts and Keyvwords :

Browse

Browse the archive by Subject, Year, Lab or Type.

Latest Additions
View items added to the archive in the past week.

Simple Search

Daone
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What 1s a Digital Library: Example 5/5

Internet Archive: Digital Library of Free Books, Movies, Music & Wayback Machine

800

Internet Archive: Digital Library... ]

c

~ europeana

@ ‘ archive.org/index.php
1

)

Web Moving Images Texts Audio Softwa Patron Info  About IA

Forums | FAQs | Contributions | Jobs | Donate

Our First Step into the IPv6 World

‘Archive.org and Openlibrary.org Available in China
Again

Internet Hall of Fame

Search: | | [ All Media Types

: @ Advanced Search

abachMachne

Anonymous User (iogin or join us) Upload

150 billion pages

| bz /] |

| Take Me Back | more info

‘Welcom:

Archive

The Intemet Archive, a 501(c)(3} non-profit, is buiiding a digital
Iibrary of Internet sites and other cultural artifacts in digital form.
Like a paper library, we provide free access to researchers,
historians, seholars, and the general public.

Moving Images
664,611 movies

Boogerman (GEN)
This live-action ad for the Genesis version of
side-scrolling platformer Boogerman features our...

[Gould can 5423.2]
Average rating: SO0

Grateful Dead Live at Oakland Auditorium Arena
on...

Set 1: d101 - Tuning d1102 - Alabama Getaway >
d1103 - The Promised Land d1104 - They Love Each...

Grateful Dead Live at Unknown on 1971-02-01
Average rating:

Remora - reversion
Remora returns to the pure drone guitar roots. It's the
disc the reviewers have been heckling for, ..

nepali song
Average rating: 7

Manuel de génie sanitaire. |, La Ville salubre
1 vol. (VIII-340 p)y < ill. ; 18 em.

The Eells family of Dorchester, Massachusetts : in
the line of Nathaniel Eells of Middleton,
Connecticut, 1633-1821 : with notes on the
Lenthall family

Average rating: 00 LCLCNC

Re: new videofaudio player ‘opt in' is live!

Most recent posts (write a post by going to a forum) more...

—

tracey pooh

centre for ICT for development

31 minutes ago




UNIVERSITY OF CAPE TOWN

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Defining Digital Libraries 1/3

O “Digital libraries are complex
data/information/knowlege (hereafter
information) systems that help: satisfy the
information needs of users (societies), provide
information services (scenarios), organize
information in usable ways (structures),
manage the location of information (spaces),
and communicate information with users and
their agents (streams).”

Fox, Edward A. (1999), DL Self-Study: definitions.
Available
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Defining Digital Libraries 2/3

O “Systems providing a community of users with coherent
access to a large, organized repository of information and
knowledge.”

Lynch, Clifford and Hector Garcia-Molina (1995), “Interoperability,
scaling, and the digital libraries research agenda: A report on the May
18-19, 1995 IITA Digital Libraries Workshop”.

O “The virtual or digital library is not an oxymoron-it is
redundant. ... Since we did not bother to qualify our
libraries by calling them clay libraries or papyrus scroll
libraries, why now do we have to call them digital
libraries?”

Braude, Robert and Samuel J. Wood (1999), “Virtual or actual: The
tée7rm library is enough”, Bulletin of the Medical Library Association, p.
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Defining Digital Libraries 3/3

O A digital library is “a world of literature,
history, photographs, movies and maps open,
free of charge, to any curious mind that
wants to meander through the electronic

equivalent of library stacks.”

Lipkin, Richard (1995), “The library that isn't there:
Digital libraries transform books, photos, and videos into
bits and bytes”, Science News, Vol. 147, No. 22, pp. 344-
346.
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Typical DL Services

O User Management: accounts, auth, profile

O Searching: info retrieval, Google, indexing

O Browsing: categories, classification, subsets

O Submission: explicit/harvested/crawled

O Review: quality, workflow

O Annotation: reviews, ratings, discussions

O Recommendation: suggestions, collab filtering
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What 1s ICT for Development
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What 1s ICT4D: Example 1/3
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What 1s ICT4D: Example 2/3

PATIENT'S BLOOD GROUP Vaccine Date Given by Effective | Booster/
Received | (signature) for Revaccination

KNOWN ALLERGIES approx | due date”
VACCINATION RECORDS MENINGITIS |9 .2 98 5y

(A+C) 2 Y P, | aill
Vaccine Date Given by Effective | Booster bet> lut (fDL}V\ 3-5unk

Received | (signature) for Revaccination s " P v
approx | due date POLIO’ 9GS & Melow vedpify
HUMAN NORMAL
IMMUNO- Zmil | 1-3m
%m:':nu Smi 3-5m RABIES | |
HEPATITIS A Dose 1 | | | NiA
Yose 1 2~ . G boost 6-12m . Dose 2 NIA
Dose & A 1 | | oous | | |
Booster D ieag <10y 2005 Dose 3 2 Q’
o o E pipHTHERIA | ]9 202\e @w. , -

HEPATITIS B |- £°00 | AJUW TETANUS. - g'ﬂ- { R, o/
Dase 1 NIA noasleqjo\ﬂ 10y
Dase 2 211 | N~ (a [~ eranvvs' 421499 oy |
Dose 3 sy BOOSTER
Dose 4 i secume T @ . ZAE\\I 4
COMBINED [y (yF 2 ok
HEPATITIS L A 1Y 20 ﬂ;{
e | YELLOW 493 10y

FEVER IV a 1 |
Dose 1 NIA s -
= : %)z I M}v‘\. [0yre| o2
Dose 2 N/A A5 booster recommendations may change from time ta time? check » ur
Dose 3 10y hepatitis A

=9y hepatitis B

[______________ ——
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What 1s ICT4D: Example 3/3
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Defining Development 1/3

O Development entails a modern infrastructure
(both physical and institutional), and a move
away from low value added sectors such as
agriculture and natural resource extraction.

O Developed countries usually have economic
systems based on continuous, self-sustaining
economic growth and high standards of living.

Aronson (2006) Development: Definitions and Assumptions
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Defining Development 2/3

“...development is a complex multi-level ongoing
process for all individuals, groups, organizations and
societies. It is not something possessed by one group of
countries as distinct from another. I therefore find the
linguistic distinction of ‘developed’ and ‘developing’
countries rather unfortunate and in some ways
offensive. It is patronising to the latter group, and an
inaccurate description of the former.”

Walsham (2005) Development, global future and IS research:
a polemic, J Strategic Info Sys.
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Defining Development 3/3

O "Development requires the removal of major
sources of unfreedoms: poverty as well as
tyranny, poor economic opportunities as well
as intolerance or overactivity of repressive
states.”

Sen (1999) Development as freedom, Oxford Univ Press.
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The African Context/Question

O Do we as Africa need to innovate:
B more?
m differently?
m faster?
® more urgently?

O Do we build digital libraries differently in
Africa?

O How do we build DLs for Development?

e R ] centre for ICT for development =
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Examples: What We Do Not Need

O applications that waste bandwidth
® e.g., video where text will work fine

O solutions that require lots of money+staff
® e.g., outsourced digital archives

O expensive technology
m e.g., replicated NAS/SAN storage

O solutions that lock us in
m e.g., iPad-specific solutions
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Principles of DL4D

O Efficient bandwidth use

O Advanced technology

O Appropriate technology

O [ocal relevance

O Modernization instead of Africanization
O Global applicability of solutions

O Minimalism of staff/money

O Multicultural/multilingual inclusivity
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Implementing DLs for Development

recent research at UCT

cloud computing for archives
bandwidth-sensitive information applications
multilingual IR

heritage preservation

rock art sites navigation

mobile IR in African languages

social media analytics for democracy

O O O 0O O O 0O
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Experiments and Findings
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Cloud-based Archives

"It awas much nicer before people started storing all their personal information in the cloud.”

Lebeko Poulo, Lesotho
Mushashu Lumpa, Zambia

e e ]

O O O O O

individual services and whole
archives in private clouds

install locally

reduces need for skilled staff
instant archives

shared resources

automatic scalability

acceptable performance,
after cache priming

user studies in progress
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Multilingual
Information
Retrieval

4.4
2.3% —]
2.?‘::":'.\_‘-'. _‘ll . 13.3?"’\:\

3.2 %

8.2%
F9% 1.6%

9.4
& 17.6%

23.8%:

(source: SA Info)
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@ Afrilkkaans
B English
OisiNdebele
Qisixhosa
misiZulu

B Sepedi

B Sesotho
O =etswana
W siSwat

B Tshivenda
O =itsonga

Mohammed Mustafa Ali, Sudan

e R —

----- ]

search queries with
multiple languages

current systems biased to
one language

rerank documents by
understanding query and
reweighting
languages/results

better quality results
found, higher up in results
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Language O visual dictionary of [ Xam
Preservation: language
O.nl%ne ‘Xam O simple archive foundation
dlctlonary O client-side processing as
I— far as possible
7 Hipe— O linked into Bleek and Lloyd

search history

bbbbbbbbbbbbbbbbbbbbbbbbbbbb

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Kyle Williams, South Africa

e R — ]

centre for ICT for development ==



UNIVERSITY OF CAPE TOWN
@ IYUNIVESITHI YASEKAPA ¢ UNIVERSITEIT VAN KAAPSTAD

Document O crowdsourced transcription
.. feat

Transcription: application

Bleck and Lloyd O volunteers to convert

Stories images to text

O automated algorithms to
check and assess quality

O interactive Web interface
for users to enter text

BERREE Ll r #adir| |25

..............

— O 100/0 better than AI

roaches!
Ngoni Munyaradzi, Zimbabwe approachnes
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Mobile
Navigation 1n
Rock Art Sites

rock art sites are in remote
locations, poorly marked
and protected

mobile phone with image
processing and content-
based IR

detect image and provide
contextual information

tested successfully with
rock art in Western Cape

centre for ICT for development =
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Voice-based IR O 8 million isiXhosa speakers,
interface in low literacy levels
1s1Xhosa

O Mobile application to
search using voice

O trained using emerging
speech corpora

O successfully evaluated for
usability of voice interface

Morebodi Modise, Botswana
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Social Media
Analytics for
Democracy

Selvas Mwanza, Zambia

e e ]

analyse social media, such
as Twitter to detect
attributes:

how democratic is a
society?

is there freedom of
expression?

are elections free and fair?
is there equality in society?
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simplyCT Framework
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Principled Architecture of Modern DLSs

O Minimalism

O No imposition on users
O Preservation by copying
O Web or no Web

O Generality

O Reduce abstractions

R L ] centre for ICT for development ==
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sIMPIyYCT is a framework for simple

online or offline digital archives with
preservation, standardisation and
extensibility being major focii.
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O /archive
m filel.jpg >
® filel.jpg.metadata
® file2.jpg A
® file2.jpg.metadata
O /indeX <oai:dc
B search.l/ ;(Sr;\1lr.11s”=”http://purl.org/dc/elemen
- xmlns:oai="http://www.openarchi
= / Service ves.org/OAIl/2.0/oai_dc/™>
® onlinesearch 1/ <title>...</title>
' o <creator>...</creator>
m offlinesearch.1/ ...
. </oai:dc>
O /static
® filel.html
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simplyCT Experiments 1/3

O Bleek and Lloyd Collection
®m Database-less custom repository
® Proof of concept

O Caljax
® Hybrid online-offline collection
® Minimal network use
® Transparent integration of information

[~ |- ] centre for ICT for development ==
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Bleek and Lloyd Collection 1/2

O Books and drawings
documenting now-
extinct culture of
|xam and 'kun
KhoiSan groups.

O Documented by
Wilhelm Bleek, Lucy
Lloyd and others in
late 1800s in Cape
Town.,

O ~20000 page
iImages
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Bleek and Lloyd Core Requirements

O Make the collection accessible as widely as
possible:
®m Over the Web,
m Off a CDROM,
m Off a network-shared drive,
m Ftc.

O Platform independence (Mac/XP/Linux/etc.).
O Low barrier to use.
O Standards-compliance.
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Bleek and Lloyd Technology
O Pre-generated XML+XSLT->HTML.

HOME

Collection: Wilhehn Bleek notebaoks
Notebooks

Cover to cover Page Range: Al 4 2 00334.JPG - Al 4 2 00428.JPG
Stores
Contributors
Categones
Keywords

Drawings/Watercolours
Contributors
Categonies
Keywords

Image File: Image File: 41_4_2_005334.JPG  Image File: 41_4_2_00535.JPG

Al 4 2 TFCOV.IPG

Story: & man falls upon the Story: & man falls upon the

SE&ARCH Image File: Story: Covers and fivst pages of Lion Lion
41 4 2 FRCOV.IPG Bleek's Book II ox
T BC1S1_al 4 002
Story: Covers and first pages of
Bleek's Book I or

Image File: 41_4_2_00336.JPG Image File: A1 _4_2_00337.JPG Image File: 41_4_2_00338.JPG Image File: A1_4_2_00339.JPG

Story: Jacob Hein and the Story: Jazch Mein and the Story: Jazck Hein and the Story: Jacch Hein and the
leopard lecpard leopard leopard
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Bleek and Lloyd Technology

O Javascript IR engine within-browser.

Keyword Search

Search Results

Query: lion

1. Story Index Children do not say the lion’s name at night
stories/1 018/index. html

2. Story Index What the lion says
stories/257/ndex.htmi

ming of lion

ores/815index. il

4. Story Index Lion turns into a man
stories/858/index.htmi

5. Story Index The lion's dream
stories/514/4index.htmi

ildren taught to use another name

6. Story Index The ¢
for the lion
stories/61 dex.htmi
7. Story Index An owl believed to foretell the coming of the
lion
stories/1016/index. html
8. Story Index The jackal watches the lion
stories/23/index.html
8. Story Index The Lion's story, or, The Lion and the Hyena
stories/202/index.htmi
10. Story Index The lion and the giraffe
stornes/22iindex.html
he avoidance of the name of the lion
tmi

2

dex.html
he Lion becomes a star
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simplyCT Experiments 2/3

O simplyCT IR
® [nstitutional Repository software
® Proof of concept

O Bonolo
® Generic Web-based curation system
m Positive user experience results
B Some performance concerns
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simplyCT Experiments 3/3

Phiri Lighton, Zambia

oo -]

O
O
O
O

performance
understandability
flexibility
applicability

good performance for
small to medium
collections

easy to use and expand

centre for ICT for development
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Conclusions
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Where we are now

O We are not special. We produce local solutions
with global applicability.

O Modern DLs can focus on different design
philosophies e.g., scalability.

O African DLs can be driven by the development
imperative.

® This can and should influence the global design
process.

O Still a lot to be done ...

[~mmmm e -] centre for ICT for development ==



UNIVERSITY OF CAPE TOWN

IYUNIVESITHI YASEKAPA ¢ UNIVERSITEIT VAN KAAPSTAD

Where to e .,
in Future

TIMBUKTU

=

Timbuktu Educational Foundation, Inc. (TEF) was founded
for the sole purpose of preserving, restoring, and
disseminating the important intellectual contributions of the
early African scholars from the famous Timbuktu Universities
of Mali, West Africa.

DONATE NOW

&7 AsouttmeukTU @
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questions, comments, ...

Google “"hussein suleman”
Facebook/slumou
Twitter@slumou

hussein@cs.uct.ac.za
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