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technology was developed to assist users in exploring information and 
meeting their requirements for knowledge. One would have been satisfied 

APPLICATION OF GREENSTONE TO THE DEVELOPMENT OF 
NATIONAL LIBRARY OF N IGERIA INFORMATION SYSTEM 

INTRODUCTION 
The Develo ment of Information A e and Virtual Libra 
The capturing of technologies with input devices that collect and convert 
information into electronic format has progressed immensely. Powerful 
devices for storage and retrieval of information such as hard disk, zip drive, 
f loppy d i sk ,  opt ica l  d i sk ,  compact d i s k  and smart  cards have a lso 
revolut ion ized today's information management . System app l ication so are 
and commun icat ion technologies reinforce these . A l l these combine into a 
ne ork of devices for transmitting information in electronic format. According 
to Rowley '1999) information retrieval app l icat ions of the information age 
were or ig inal ly designed to provide ACCESS to information as distinct from 
documents. While it suffices to say that the devices give d irect access to 
informat ion, it has been argued that those devices a lso provide text 
embedded in electronic format. A typical example is the Greenstone So are 
Package for dig ita l  l ibrary. 

The Greenstone Profile 
The Greenstone is a digital l ibrary software package .  It  is designed 

l ibrary to speed up access to her textua l information. 

A B S T L .C T  
Informat ion services are frequently assoc iated with the empowerment of 
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that are appropriate and to locate information that are relevant within those 
•  

The Greenstone is an open source so are and its information is accessed 

French, German, Portuguese and Spanish. It is also revealed that new 
languages can be easily added. 

•  

•  

•  

Another major feature is that ful l text of documents can be perused and 
there are flexible browsing facilities through the metadata available in each 
library. For' example, author, tit le, date, key words, organizations ,  etc are 
the major indices for searching. The management of information such as 
data input, browsing , system configuration etc is automatic , because they 

- .  

are bui l t  directly from the contents themse lves . 
•  

•  

•  

•  

Each collect ion bui lt may contain thousands of pages of documents that 
have been compressed together, thus ,  representing a new way of organ iz ing 
and publ ish ing information .  The a im of any information retrieval system is 
that it should be used by the group of people for whom it has been designed .  
Greenstone design recognized that there are different categor ies of users, 
especially those in developing countries who may not have access to the 
Internet. Thus, a custom bui lt web server has been provided on each CD 
and it makes information avai lab le through the web browser already insta l led 
on the computer. 

ho Is Using It ·  
Many information packages have been produced w ith the Greenstone 
So are. They in c lude U N A I D S  L ibrary of current documents on H IV /  A I D S ,  
Food and Nutr ition L ibrary 2 . 1  a  4 0 ,0 0 0  pages of information on food, 

•  

n u tr it i o n ,  research and pol ic ies for develop ing  countries .  Energ y  for 

United Nations p u b l icat ions for deve lop ing countries ,  many other developed 
countries have embraced the usage of Greenstone. For examp le ,  Project 

for demonstration and as a reference point because of Nat iona l  Library of 

•  
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How to Bui ld a Virtual Library 
•  

I n  order to appreciate the features b u i l t  into a n  electronic document, it  is 
useful to look at the process involved. This w i l l  g u i d e  eventual decision i n  
producing a digital l ibrary such a s ·  the one produced by the East African 
Development Library. According to Stuart D .  Lee 1 9 9 9  ,  it s h o u l d  be noted 
that the steps require technical input from system administrators, information 
scient ists, l ibrarians ,  curators etc. 
A gener a l  so are s i m i l a r  to Greenstone requ ires the fo l lowing steps ,  
according to Rowley 1 9 9 9  
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product. 

g r o u p .  T h i s  w i l l  be followed by co l laboration with the content 
publishers of those documents .  
Approval has to be sought for the use of their mater ials. Soc ial and 
ethical issues are to be reflected upon ,  information should not be 
offensive to a particular communi neither should it be obscene 
generally. 

2. Database Set-up: At the outset, decision must be made on the 
suitable set of standards to be used. I n  this case, the Greenstone 

1 .  Content identification: Dec isions on the contents to be pu b l ishe d  

•  

•  

•  

I  

establ i s hm e n t s yet very useful to va r i ou s  aspects of socio-economic life of 
the East African populace an d  bey o n d .  The l i b r ary prov ides access to 

• 

information related to agr iculture, b r e e d i n g ,  f i s h i ng, food, c o m m u n i c a t i o n ,  
information, science and techno logy, cu l t u r e ,  history, e d u c a t i o n ,  h e a lth, 
water, energy, econom ics and finan c e ,  state a n d  civ i l  serv ice of Tanzania, 
Uganda and Kenya .  

and funded by DANIDA. It is imple m e n t e d  i n  cooperation with num e r o us 

East African Development Libra 
The East  Afr ican De v e l opm e n t  L i b r a ry E A D L  i s  a  c o m p r e h e n s i v e  

•  

•  

•  
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i n f o r m a t i o n  i n  d i ff e r e n t  w a y s  .  

t e c h n i q u e s  are d e c i d e d  o n .  
•  

4. 

a p p r o p r i a t e  i n t e r n e t  c o n n e c t i o n s  are m a d e ,  a n  H T M L  i n p u t  is created 

a n d  d y n a m i c  e n v i r o n m e n t .  At t h i s  s t a g e ,  t h e  i n f o r m a t i o n  can be 
c o m p r e s s e d  i n t o  C D - R O M  format a p a rt  from b e i n g  b r o w s e d  o n  the 
browsers. 

5. Process Search Request: At t h i s  p o i n t ,  t h e  u s e r  t a k e s  over to 
s u b m i t  s e a r c h  r e q u e s t s ,  w h i c h  are t h e n  p r o c e s s e d  by the software . 

• 

6 .  Result Presentation: The a b o v e  r e s u l t s  i n  t h e  d i s p l a y  of a r e s u l t  
l i s t ,  from w h i c h  the u s e r  s e l e c t s  o n e  o r  more d o c u m e n t s  t o  v i e w  o r  
d o w n l o a d .  

•  

The steps e n u m e r a t e d  above are r e q u i r e d  t o  m a n a g e  c o m p l e t e  d o c u m e n t s ,  
i n c l u d i n g  g r a p h i c s  a n d  i m a g e s ,  c o n t r o l  a c c e s s  as w e l l  a s  m a i n t a i n  s e c u r i t y  
p o l i c i e s  a n d  e s t a b l i s h m e n t  of consistent appl icat ion properties.  Most 
propr ietary software are d e s ign e d  for t h i s  purpose. 

Implementing National Library of Nigeria Virtual Information with 
Greenstone 
The Nat io nal Library of N ige r i a  was e s t a b l i s h e d  by Act N o .6  of 1964 .  Th is 
was subsequent ly rev ised by De c r e e  No. 29 of 1970 .  In  v i e w  of the decree, 
we are bas ically establ ished to collect, document, d i s sem i n a te a nd preserve 
both loca l  and  selected in t e r n a t i o n a l  recorded kn o w ledge r egard l ess of  
the format in  which  the m a t e r i a l  is pa ckaged. 

In addition to that, the Nat i o nal Lib r ary of N ige r i a  is m a nda t ed to prov ide 
necessary sup port for int e l lectua l  efforts i n  a l l  activities directed towards 

ma n age m e n t .  
The abili  to make these na t iona l  treasures accessible to her  n u merous 

towards the tail end of the last century.  Such  in n ovat io n s  are v is ib le in  the 

I  

•  

•  

•  
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since 1997 .  Other databases are Educational , Political and Socio Economic 
•  

Dissertation Abstract; Laws and Edicts of Nigeria; Digitized Information and,  
the last but not the least, the recently established Resource Centre. 
The last two projects need no conversion into any format before their 
information can be made virtual .  Others need to be considered for virtual 
l ibrary process. 

Perhaps the greatest strength of the National Library of Nigeria collections 
ready for immediate conversion is the NBN ;  albeit in  a bibl iographic format. 
While not disregard ing other in-house databases , NBN remains prominent 
and constant . All effort should be directed into creating a virtual l ibrary out 
of its CD that is a lready in circu lation .  

The future a im,  however, is in the bui ld ing of textual v irtual l ibrary mainly 
•  

with our Nigeriana. This amb it ion may look formidab le ,  but it w i l l  remain a 
task to be accomplished by the National Library of Nigeria .  Agreed that the 
procedure is cumbersome ,  it can be done in phases with technical support 
from internat ional agenc ies. After meet ing up with al l  necessary eth ica l  and 
technica l  requirements such as content identif ication ,  scanning to an 
internat ional standard, copyright issues and right staffing, textual virtua l 
library wil l  be the best opt ion of generating and d isseminating information 
by the Nat iona l Library of N igeria, going by what other National L ibraries 
are produc ing .  For example the L ibrary of Congress 20 mil l ion documents 
are virtua l .  Sim i lar ly, the British Library's 1 8  million documents are v irtual . 

Building Virtual Library with Greenstone Digital So are 

v irtual library. Let us take a look now at the Greenstone and see if there is 

an open source so are, because it is free and can be modified to suit our 
purpose compared with the costly and licensed proprietary pe. 

a. Collection velopment 

and information conscious. a result of this, of info tion 

• 
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Library and Information Sciences 
Journalism 
Ethics and Para-psychology 
Religion 'Comparative, and Arts 
Democracies 
Economics 
P u b l i c  Administration 
Legal aid 

C o m m u n i v  Education 
I C T  Communications, ICT policies 

Sociology a n d  Nigerian Culture 
R a w  Materials Resources in  Nigeria a n d  their uses 

v 

H e al th  Sciences ( A I D S ,  Pregnancy, M a l a ri a  etc 
Agriculture (policies,  m a n a g e m e n t  etc) 

Brick-making, Shea-butter etc., 
Historical a n d  Cultural events. { ­  

0 .  

1 5 .  
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After confirming the subject groups, the selection has to be made 
and that includes taking permission from the original publishers to 
grant us the right of digital publishing. In  this regard, these will 
inc lude local and in ternat iona l  governments and other non­ 
commercial publishers. It is of great importance to note that no 
commercial publisher will give permission without a negotiable pact 
towards making profit on his products. It will also be illegal to use 
one without permission, especially by an organization l ike ours. 

Securing Copyright permissions 
Using some of the documents in another format must require 
permission from the original publishers. 
Preparing Documents 
Documents have to be prepared by removing dust, humid cleaning 
a nd drying, removal of pins and straightening out of pages. In 
short, they must be in good and neat condition before they can be 
converted into electronic format, either by re-t ·ping, scanning or 
OCR 'Optical Character recognition.  

•  

File Formatting 

into a format recognizable by Greenstone. 

d .  

•  

c. 

b.  

-  

• •  

•  

•  
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Searching the Greenstone Software Library Collections ·  
There are several ways to find information on Greenstone products. These 
include:  
1 .  typing a particular term or words/phrases; 
2 .  search through subjects; 
3 .  access by title by pressing a-z button; 
4 .  access by organizations contributing contents; 
5 .  access by countries involved in the project; and ,  
6 .  access by 'how to' 
A user can access information on any document right from the front cover 

scanned and captured. By its s ide is the table of contents with an arrow 

e.  Tagging 

structured dig i ta l  l ibrary. 
f. Configuration 

the co l lector which gu ides through a sequence of interactive pages.  
g.  Distribution 

The co l lec t ions are compressed into CD-ROM or enabled over the 

browsers . 
One w i l l  rea l ize that t h i s  is s im i l a r  to the commercia l  and genera l  v irtual  

it is an open source package that can be explored by any interested user. 

Standard and Flexib i l i ty 
The Greens tone Software al lows update to the exist ing col lect ions.  This is 
eas i ly carried out , because there was no l ink inserted manual ly at the bu i ld ing 
process. Thus,  when new documents in the same format become avai lab le 
they can be merged into the collect ion automatically. 
Simi lar ly ,  dur ing  the bu i l d i ng  process, users can modify. However, i t  is 
adv isable not to delete carelessly. Once de leted ,  Greenstone can not bring 
the co l lect ion back .  Access to certain compl icated areas is controlled mainly 
by the adm in istrator or co l lect ion bu i lder  who is a l lowed to use the software 
i n  creat ing a co l lection .  In this regard ,  every doubt to its f lexibi l ity has been 
removed. 



• 

• 

there are arrows at the bottom to take him on to the next section or the 
previous page. Also, below the book cover are three buttons. The buttons 

•  

help the user to view a section of the contents or to go to the next or the 
previous sections by avoiding f l ipping through the pages of the contents. 

•  

here to get Greenstone 

New Zealand Digita l  L ibrary NZDL directly distributes many copies of the 
package on request or through the Internet so as to reduce the f inancial  
burden of distr ibut ion. The pol icy is to promote the use of the software in 
as many countries as possible. 

Conclusion 
In the last decade, the National Library of Nigeria appl ied bib l iographic 
database software into her holdings. The attempt was designed to articulate 
with management information serv ices of that time .  Today, l ibraries are a 
hub of activit ies using new media for serv ice del ivery. Phys ica l  books and 

•  •  

bibl iograph ic databases are being converted into virtual l ibrary by technology 
tools. The appl ica t ion of a free and open source tool such as Greenstone 
Dig i ta l  L ibrary Software shou ld be used as a spr ingboard for current 
information service de l ivery by the National Library of Nigeria .  

•  

-  

•  
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actors in the use of ICTs is reviewed. The paper also suggests solut ions to 
the operat ional problem of information i l l i teracy amongst Niger ian l ibrarians 

«  

and information scientists. 

ABST'.CT 

I N T R O D U C T I O N  
I n  the networked world of the 2 1 s t  century, l ibrar ians and information 
scientists that are not both computer and information technology literate 
are l iv ing in a fool 's paradise and are a potential nat ional development r isk. 
Potential nat ional  development risk because they cease to be l iterate 
professionals. They become non-l iterate professionals because l iteracy in 
the ne orked world is defined in the levels of read ing, wr it ing, computer 
and informat ion sk i l l s .  The widespread integrat ion of informat ion and 
communicat ion techno logies ICTs into the larger soc iety determ ines 
success in the Networked World, Therefore, as indiv iduals beg in to accept 
and understand ICTs usefulness, they generate new va lue propos itions 
that are ICT based. A change in attitude and behav iour is a crucial factor in 
creative solutions and new models in ICTs that can rad ica l ly reshape the 
work ings in l ibrarianship and information sc ience . More than enough energy 
and resources have been dissipated b lam ing inadequate funding and 
infrastructure to the detr iment of survival issues of the profess ion. 
Meanwhile, other professions are forging ahead, hav ing come to realize 
that informat ion is the most valuable s ing le resource in the world today, 
Timely availab i l ity of relevant and accurate information is known to make a 
difference between success and failure in a l l  aspects of the life of ind iv idua ls, 

information is what has given birth to the Information Ages. (Akinde: 1999 .  

'  

•  
•  

-  
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web in search and identification of free sites where literature could be located 
by clients. 

any task or decision at hand ALA Presidential Committee on Information 

locate, and use information from print sources, computers and other media 

to extend their investigation; more self-directed and assuming greater control 

environments, d isc ip l ines and levels of education. 

l ibrar ians and information scient ists .  This paper suggests solut ions to th is 
operat ional problem of information i l l i teracy amongst N iger ian l ibrar ians 
and information scientists. 

What ls Computer Literacy? 
For the purpose of th is write-up computer l iteracy refers to the levels of 

• 

computer knowledge of ind iv idua ls and the degree to which such know ledge 
can be used in problem so lving.  At  this point in t ime ,  it is the degree to 
wh ich practising Niger ian l ibrar ians can use computers in  accessing the 
intranet and internet .  

Information Literacy 
Information literacy is defined by the American L ibrary Association as a. set 
of ab i l i t ies which require the ind iv idua ls to recognize when information is 
needed and have the abi l i  to locate ,  evaluate and use effective ly the needed 
informat ion .  In  the Information Age ,  information l i teracy is a surv ival sk i l l  

not the lack of access to current journals rather it is the lack of computer 

outside electronic resources .  Levey 2002 says no academ ic with even 
min ima l  access to the ICT too ls in the :  year 2002, can p lead lack of access 

demonstrated that a researcher whose home un iversity l ibrary can satis 
9 .2% of h is or her research information needs is not hand icapped ;  because 

•  

•  



• 

, 
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• 

The Ne' 'orked 'orld 

re la t i onsh i p ,  compet i t ive advantages sources ,  economic and  soc ia l  

irrespective of h is or her location on the g lobe. 

The Chang ing Role of University Libraries and Librarians 
The networked world and corresponding gro h of the internet and the 
"digit izat ion of society" have resulted in more and more library clients using 
d ig i ta l  technologies .  They are now in a posit ion to access the g loba l  

of the amount of electronic information avai lab le on the Web, information 
users are genera l ly overwhelmed .  This is more in  N iger ia where a good 
n u m b e r  of w e b  u ser s  a r e  u na b l e  to effectively  and eff ic ient ly  use it 

C h i s e n g a :  2 0 0 4  .  L ib r a ry  se rv ices '  em p has is has moved from the old use 
of the l i b r a ri a n  b e i n g  the store h o u s e  of k n o w l e d g e  to t h a t  of e m p o w e ri n g  
the u s e r  t o  access the in formation d irectly  through the a p p l i cat ions of 
a p p r o p r ia t e  infor mat i o n  a nd communica t ion techno log ies ICTs . In th e  
networked w o r l d ,  the c a p a b i l i t ies to access information and ada pt it for 
l o c a l  p r o b l e m - so l v ing  a re t h e  real developmental d i v iden d s as a g a inst  
i n f o r m a t i o n  p o s ses s ion  S a int :  1 9 9 9  .  University  l ibrar ies and l ibrar i ans  
therefore are key an d  s ig n ifi cant actors in the efforts of using  information 
a n d  communicat ion techno logy app l icat ion to raise the qua l i ty of h igher  
educat ion  and research in N igeria .  

It takes more than hav ing mere access to the internet . Th is is a cruc ia l  
point  often over looked by African Universit ies when  emb ark ing on ICT  
implementat ion. How to use ICT to improve teaching ,  research and l e arn ing 
is the real dr iv i ng force beh i nd any ICT imp lementat ion .  I n app ly ing ICT in 
the areas of te ach ing, research and learning, the first step invo lves using 
ICT to access information Levey: 2002 . In accessing informat ion on the 
internet, university users Facul and Students lack informat ion-retrieva l  
skills and so do not know the information resources most appropr iate for 
their needs. Therefore, they need to be tra ined in electronic retrieval ski l ls .  

hi le computer literacy cou ld be acqu ired an here includ ing cyber cafes, 
information literacy cannot. Information literacy can on ly be acqu ired in the 

•  

•  
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THE WAY FOR ARD 
1 .  Achanged mindset 

As mentioned above, there is the need to have a changed mindset 

and the internet ever here else except the l ibrary. Help is not readily 

become computer and information l iterate to avoid be ing overtaken 
by the current wave of intruders. There is great incursion into the 
l ibrary and information profession by others who do not belong to 
the information service providers group. These are aggressively and 
progressively capturing l ibrary cliente le .  Among the cl ientele are 
members of the universities who are becoming dissatisfied with the 
obsole te serv ices they receive from the ir l ibraries and l ibrar ians 
Ocha i :  2 0 0 0 .  This cal ls for a change in mind set that w i l l  readi ly 

invest sacrificial ly in the acquis it ion of requisite skills for professional 
competence and sustainabi l i ty. 

Self-Help Projects . 
The univers i ty l ibrary as a matter of uttermost urgency shou ld  
constitute a strateg ic p lann ing team or committee. The team shou ld  
be made up of forward look ing l ibrarians w i th a v is ion for the growth 
of the l ibrary in the f ield of ICTs. The team shou ld  be g iven the 
mandate of creating a v is ion of where it would l ike the l ibrary to 
reach w i thin a time frame. It should also map out how to get there in  
terms of both human and material resources through "self he lp  
projects". "Self help projects" means other forms of project fund ing 
outside the Federal Government through the NUC.  I n  the prevai l ing 
circumstance where funding is  drastically reduced, wh i le the cost of 
equipment and mater ials requ ired for effi c ient l ibrary  serv ices  are 
i n c r e a s i n g  e x p o n e n t i a l l y,  u n i v e r s i t y  l i b r a ri e s  m u s t  i n v e n t  ways of 
provid ing  best poss ib le serv ices for the ir team i ng cl i ente l e .  T h i s  can 

is to get the l ibrary  connected to the Internet ,  the team s h o u l d  
rea l i st ica l ly  cost what is needed to achieve results. hat v i a b l e  



bench fees 

- 
- � r  

V  

•  

sesson 
L  

I  •  
•  

7I v e  
•  

•  

•  
•  

r '  

-  

•  
-  

-  .....,  �  -.  r"  '"'  ""'  

-  D  

•  r  •. 

• 

• • • 

o bran 

• • 

1o 

• 

pto the 

'f"  • 

• 

r y n  
.._.  . . .......  -  

•  I  •  

Ay  p r  
v  44 ' l  

•  

•  

•  

th  its principle sold 
•  

C r  
% i i  

�  

•  

•  

p  P u bl i c  
•  

e v e . o p  
ersty 

ve 

4 . A s  academic 

snou 

•  

•  

•  

•  

•  

-  t  f r  
r  ­  

•  

•  

•  

s  

1o 

• 

C7 
< 

• 

• 

l + r e  

a  
i  

Libra ry P u b l i c  Relations Unit  

-  
-  

-  

•  

s 
the 

Ke' 
J  

member 

t  

3  r-'  ,  

L o b b y i n g  is 
D 

braries 

Therefore 
i d e n ti f y  

•  

•  

sr c 

• 

as 

university councl 
of 

University 

tP€ 

•  

-.-.. 

Lu 

4 

t S 

• •  

•  

•  

•  •  

SK 

use as stepping 
programmes. 

•  

•  qeteecec to 
l i b r a ri a n  

S  
r'"\  f"'I  •  •  

r « 4  

10 

• • 

n 
1 

- 

GT 

• • 

n €  

'  •  

•  J  

.  '  

a t o n  

•  

•  •  

Re 

•  • 

• 

r -  =  r  
+ us  

•  

L  

•  

%  

,;  

•  
s e e  

+  c  2  

•  

_ e  e ­  

i v ,  D u  

•  

en 

e r  

+ '  
i n c l ,p r  + =  

i d  
,._,  

•  

Universities 
ASUU/Naeria 

i  

rries in grin 
) l t  1  '  a  

of Universities 
librarians in Nigerian 

�  

eges as their faculty 

to 

Go 

AggressieResearch 4 .  

-  



• 

a 0 6,  '0, ¢  

number of volumes possessed but in the abil i  to locate, access, adapt 

therefore need to be both computer and information literate for them to 

Bazi l l ian:2001 .  

•  

* A changed mindset 
* Self-help projects 
• ICT champions 

Aggressive research 
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-  

•  

•  

•  

of academic staff in any university environment global ly is determined 
by both research and pub l icat ions Ochai and Nedosa:  1 9 9 8  .  
Therefore, it is time for these l ibrarians to wake up and engage in  
aggressive relevant research works that produce publ icat ions. Any 
member of the a c a de m i c  community that is a prolific writer as results 
of good research works is respected and commended .  L ibrar ians 
must work very hard to earn the respect of the other members of 
the univers ity community. The 2 1 s t  century has opened up so many 
aspects of the profession in the N ige r ian env ironment  that are 
interest ing ly begging to be researched into. Al l  the prob lems and 
obstacles confronting l ibrar ians in Niger ian University l ibraries need 
to be researched into in order to f ind su i tab le solut ions. Unt i l  l ibrarians 
i n N i ger ian  Un iv e r s it y  l i brar i es engage in aggress ive research ,  their 
re levan ce to t h e  U n i ver s it y  comm unity  w i l l  remain questionab le and 
u n a p p r e c i a t e d .  

I C T  C h a m p i o n s  
T hese are t h o s e  w ho p u sh f or ICT imp lementation .  Universi l ibrar ies 
sh o u l d  ident ify  s u c h  perso ns within and encourage them .  They  may 
not h o l d  h i g h  a d m in istrat iv e  posts but are interested ,  therefore their 
v o i c e s  can be h e a r d .  A c c o r d in g  to Levey  2 0 0 2  such .  ' ' I C T  
C h a m p i o n s "  m ak e  t h e i r  fac u lt i e s ,  departments  or units  to benefit 
first an d  may be greatest from I C T  implementation citing the example 
of the m e d i c a l  l i brary  at the University  of Z imbabwe U Z  where the 
m e d ica l  l ibraria n  took the i n it iative to send a proposal to the Carneg ie 

R O M  at least two years before the main l ibrary  d id Levey: 2 0 0 2  .  

C O N C L U S I O N  

•  

•  

•  

•  



• 
• 

• 

+ r £ s f' p  n  t i c i r  h_ ­  
l i t;  <  y  l l l  u .  

t hemse l ves  and b e  ready to b low  their trumpets as no one else w o ul d .  
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