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NHEDB SUBSYSTEM 

Fig.4.3. National Herbarium of Ethiopia subsystems 

INDEX RECORD SUBSYSTEM 

DESCRIPTION: coordinates the activities relating to the maintenance of the specimen 
index record and report generation 

CONTRACT 
CLASS 
[ 1 Process transaction 
[ 1 Maintain index record 

RESPONSIBLE 

transaction 
specimen 

Interface suhsvstem 

DESCRIPTION: coordinates the device used by the database server (workstation) to 
transfer information to and from the herbarium users. 

CONTRACT 
CLASS 
I 1 Get user input 
[ 1 Put output to the user 

Fig.4.4. NHEDB contracts 

RESPONSIBLE 

input device 
output device 

CONTRACT 1 - MAINTAIN INDEX RECORD 

DESCRIPTION: provide basic index record maintenance functions including create, 
update, delete and inquiry. 

Server 
Clients 

movements 
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CONTRACT 2 - PROCESS TRANSACTION 

DESCRIPTION: process the index record maintenance and report generation service 
avai lable at the NHEDS server (workstation) including create, update, delete, inquiryand 
report generation. 

Server 
Clients 

Transaction 
NHEDB server (workstat ion) 

CONTRACT 3 - GET USER INPUT 

DESCRIPTION: Handles inputs from the user, including keyboard, and scanner. 

Server 
Clients 

InputDevice 
NHEDB server (workstation) 

CONTRACT 4 - PUT OUTPUT TO THE USER 

DESCRIPTION: Handles outputs to the user including specimen information, display 
messages, lists. 

Server 
Clients 

so 

OutputDevice 
Transaction 



CONTRACT::; - VRRTFY PASSWORD 

DESCRIPTION: make sure that this user has a val id access password. 

Server 
Clients 

user 
NHE 

CONTRACT 6 - VERIFY USER 

DESCRIPTION: make sure that this user is yours. 

Server 
Clients 

NHEDBS 
InputDevice 

CONTRACT 7 - LIST SPECIMENS' DETAIL 

DESCRIPTION: Retrieve all your specimens that have a given family, genus, species 
name 

Server 
Clients 
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CONTRACT 8 - MAINTAIN DISPLAY RECORD 

DESCRIPTION: Provide basic display record maintenance function. 

Server 
Clients 

display 
Specimen, movement 

CONTRACT 9 - MAINTAIN TREATMENT RECORD 

DESCRIPTION: provide basic movement record maintenance function. 

Server 
Clients 

Treatment 
Specimen, NHE, user 

CONTRACT 10 - MAINTAIN BIBLIOGRAPHY 

DESCRIPTION: provide basic Bibliographic record maintenance functions. 

Server 
Clients Specimen 

Bibliography 

52 



NHEDS Inheritance Hierarchies 

fig4.5. NHE Inheritance Hierarchies 
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NHEDBS Cardinality Relationship 

~J NHE ly Relationship fig4.6. NH 
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NHEDBS class definition 

INDEX RECORD CLASS 

Description - the index record class is a data repository. maintaining indexing information ofNHE. There 
is one instance of this class for each Indexing. Many specimens indexed and kept in a cupboard have one 
family name. 

Superclass - persistentObject 
Subclass - none 

CONTRACTS 
Maintain Index Record is implemented by this class. 
Data 
SpecimenNo 
CollDate 
Locality 
Collector 
Family 
Genus 
Species 
CupboardNo 
is kept 

Description 
the number given by the herbarium 

the date on which the specimen is collected 
the place where the specimen is collected from 

the person who collected the specimen 
family name of the specimen 
Genus name of the specimen 
Species name of the specimen 
the cupboard in which the specimen 

BIBLIOGRAPHY CLASS 

Description - the bibliography class is a data repository, maintaining bibliographic information that are 
related to the NHE.specimens. There is one instance of this class for each bibliographic material. 

Superclass - persistentObject 
Subclass - none 

CONTRACTS 
Maintain Bibliographic Record is implemented by this class. 
Data 
CallNo 
Locality 
collected from 
Family 
Genus 
Species 
Uses 
Author 
Imprint 
ISBN 
Number 
List 
document 
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Description 
call number of the document 
the place where the specimen is 

family name of the specimen 
Genus name of the specimen 
Species name of the specimen 
the use for which the plant is applied 
author of the document 
impri.nt information 
the International Standard Book 

list of fami ly addressed in this 



rRFATF rl .A~~ 

Description - the Update class services the editing of specimen information. This transaction is created by 
the transaction class . This transaction is a transient object. 

Superclass - Transaction 
Subclass - none 

CONTRACTS 
Process transaction is implemented by the following public method. 

a) CreateSpecimen: 
b) WriteSpecimenDetail: 

RESPONSIBILITY 

CreateSpecimen: SpecimenNo 
WriteSpecimenDetail: SpecimenNo 

DESCRIPTION 

Create a specimen record with SpecimenNo 
Write its detail for this specimen 

DELETE CLASS 

Description - the delete class services deleting of the NHE specimen's record. This transaction is 
created by the transaction class. This transaction is a transient object. 

Superclass - Transaction 
Subclass - none 

CONTRACTS 
Process transaction is implemented by the following public method. 

a) DeleteSpecimen: 

RESPONSIBILITY 

ConfrrmDelete: 
delete. 
DeleteSpecimen: SpecimenNo 
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DESCRIPTION 

ask the user for conformation to 

delete specimen with idetification: SpecimenNo 



DISPLA Y CLASS 

Description - the display class is a repository class maintaining infomlation about specimens that are 
out for display purposes. There is one instance of this class for each display. 

Superclass - PersistentObject 
Subclass - none 

CONTRACTS 
Maintain display record is implemented by this class. 

DATA 
SpecimenNo 
herbarium 
CollDate 
Locality 
collected from 
Collector 
Family 
Genus 
Species 
CupboardNo 
specimen is kept 
DispStartDate 
started 
DispEndDate 

DESCRIPTION 
the number given by the 

the date on which the specimen is collected 
the place where the specimen is 

the person who collected the specimen 
family name of the specimen 
Genus name of the specimen 
Species name of the specimen 
the cupboard in which the 

the date on which the display is 

the date on which the display is 

NHEDB SERVER (WORKSTATION) CLASS 

Description - the NHEDB server(workstation) class is responsible for providing collection 
management services available for NHE users, creating the appropriate Transactions. There is Olle 

instance of this class for each workstation. 

Superclass - specimen 
Subclass - none 
Contacts - none 
RESPONSIBILITY 
aCreateTransaction: 
anSpecimenNo: 
wants to take action. 
ASpecimenInfOlmation: 

AspecimenName: 

Iterate: 

RESPONSIBILITY 

ConfirmDelete: 
delete. 
DeleteSpecimen: SpecimenNo 
SpecimenJ\o 

57 

DESCRIPTION 
Initiate the appropriate transaction. 

Get the SpecimenNo the user 

Get the specimen IS information the user wants 
to update or create a new one 
Get the object name to list all specimen with the 
same family, genus or species 
allow user to request another action. 

DESCRIPTION 

ask the user for conformation to 

delete specimen with idetification: 



NHE CLASS 

Description - the NHE class provides handles requests about its specimen and users. There is only one 
instance of this class. 

Superclass - persistentObject 
Subclass - none 

CONTACTS 
Verify User is implemented by the following methods: 

a. ValidateUser 
List Specimen's Details is implemented by the following public methods: 

a. ListSpecimenDetai l: 
Verify object's existence is implemented by the following public methods: 

a. ValidateSpecimenNo: 

RESPONSIBILITY 
Validate User: anInteger 

ValidateSpecimenNo:anSpecimenNo 

ListSpecimenDetail: a specimenName 

DATA 
Specimens 
Users 
NHEDB _server (workstation) 

58 

DESCRIPTION 
compare an integer to my user. Return true if it 
is equal, false otherwise. 
compare an SpecimenNo to my specimen. 
Return true if it is the herbarium1s object, false 
otherwise 
compare a specimen name to NHE 
SpecimenName. For matching instances, return 
their details. 

DESCRIPTION 
list of the NHE specimens 
list of valid users of the system 
list of available workstations 

I 
I 

.I 



REPORT CLASS 

Description - the report class services the retrieval of specimens using certain characteristics. This 
transaction is created by the transaction class. This transaction is a transient object. 

Superclass - transaction 
Subclass - nOlle 

CONTRACTS 
Process transaction is implemented by the following methods: 

a)SimilarSpecimenDetail 

RESPONSIBILITY 

SimilarSpecimendetai l; aSpecimenName 

SPECIMEN CLASS 

DESCRIPTION 

list for the user all specimens with name: 
aspecimenName 

Description - the specimen c lass is an abstract class that provides common services for all types of 
herbarium objects. 

Superclass - persistentObject 
Subclass - text, photo, slide 

Mainta in index record 
CONTRACTS 

(all the methods are listed below under RESPONSIBILITY) 

RESPONSIBILITY 

SpecimenNo: 
FamilyName: 
ColiectorName 
Locali ty 

uses 
applied 
CupboardNo 
specimen is kept 
ColiectionDate 
ColiectionDate 
Remark 
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DESCRIPTION 

Return the SpecimenNo of a specimen 
return the Family name of a specimen 
return the name of the collector 

return the name of the place where the specimen is 
collected from 

return the use for which the plant is 

return the board number where the 

set the ColiectionDate to 

return the remark 



S.l. INTRODUCTION 

CHAPTER V 

PROTOTYPE DESIGN 

Due to time limitation of time it was not possible to develop a prototype for all the classes 

described in the previous chapter. Since the transaction class represents most of the 

complexities of the system, the prototype database was developed for the transaction class. 

From the transaction class CREATE, EDIT, and UPDATE subclasses were implemented. The 

applications used to develop the prototype were Microsoft Access, Cold Fusion studio and old 

Fusion Application Server, Personal Web Server and Internet Explorere. 

Cold Fusion is a web app lication development tool that enables the rapid creation of 

interactive, dynamic, and infonnation-rich web sites. Cold Fusion does not require coding in 

progranumng languages. It facilitates the creation of application by extending a standard 

HTML files with powerful formatting functions, conditional operators, and database 

commands. 

Cold Fusion is capable of accessing varieties of databases by making use of Open Database 

Connectivity(ODBC). Hence a 32bit ODBC driver was used to specify the data source name 

and the database name for Cold Fusion. ODBC is an Application Program Interface (API) that 

provides access to databases, even data such as text, spreadsheet, and Indexed sequential 

Access Method (ISAM) files (North, 1995). 

A personal web server was used to mount the database and run Cold Fusion. The Microsoft 

Personal web server found appropriate as a low-volume server for testing. It could be used as 

the main server for a low-vo lume Intranet at a small company or organization (Lehoto and 
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polonsky, 1996). Personal Web Server was used for its simplicity 111 configuration and 

availability. It can also be run on a stand-alone computer. 

The personal web server is based on National Center for Supercomputing App lication 

(NCSA) standards, and it fully support Hypertext Transfer Protocol (HTTP) and common 

gateway interface (CGI) scripts, so one does not need to be concerned with writing new 

scripts using Cold Fusion. 

The architecture used by Cold Fusion is Client/server architecture. In its most basic form, 

client/server technology centers on a network of computers, some of which are clients and at 

least one of which server (Martin and Weadock, 1997). 

The client computers are usually the ones most visible- typically desktop computers 

dedicated to the needs of a single human being. For this prototype implementation the client is 

Internet Explorer. Users access the available data kept in the database by simply browsing 

using Internet Explorer. 

Server computers, on the other hand, are virtually always shared. The server provides services 

to some or all of the clients hooked up to the network. In our case cold fusion application 

server, personal Web server and the application developed for this prototype are kept on the 

server and clients can access them using Internet explorer. However, in this prototype both the 

servers (personal web server, the Cold Fusion Application server) and the Client are found on 

one desktop. 
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5.2. DEMONESTRATION OF THE PROTOTYPE 

The prototype starts by simply runnmg Internet Explorer. When users run the Internet 

Explorer the homepage will be the Welcoming screen of the prototype. 

Ei ted - .... erosoU Inlernet ElCplmer 1l1'il13 

L<? ~ 0 @ at ~ ~- ~ 
Back FO'Tward StOll RelreV! Home S_ch FevOI_e. Pri-lt 

] Addsn l hl:t P: 1I 1 27. 0. 0. 1 /cfdocSlherb~Unlme"""'Cfm 

WEL COME TO NATIONAL HERBARIUM OF ETHIOPIA DATABASE 

please click a mong the following ser vices 

s how m e lis t of specimens 

NHE infonn ation 

e dit specw\ens 

add new speclm.ens 

s e lect sp ecime n 

display specimens image 

loono 
~ i(!J te .t - lo4 iclo.ofllntern... ~ Cold FuSIOn Stucio 

Fig 5.1. Welcoming screen 

This screen requests user to click on one of the links available on the page. This page also 

introduces the NHE to the user. 

When Infonnation about the NHE is clicked the following page will be displayed. 
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Fig. 5.2 information screen 

Ei IJnhtled - Microsoft Intethel Explore. I!!Igl3 
f ile ~dit yiew yo F,Dv(lfites: Jjelp 

I"J~J -:-~.¢;>~'~C~k'r:~F~OS>~'W~.~'d~~~~t~O~P~~A~~~;~'.~'~h~~~~o~m~.~~s~~~·'~'C~h~~F~~~:~O~.;~;:.~,~~tp~."~t==~~~o~~~==~~M=';;~==~~E~d=;t~==:'lilrn 
JJ Address IhtlP://127.0 .0 . ' /cfdocs/herb.alium/inform~tion. cfm :::::::J J~ 

The national Herbarium is part of Biology Department in the Science Faculty o f Addis Ababa 
University. Inaugurated in November 1959 with a few tho usand specimens. n o w it has holding 
about seventy three thousand herbariUJn sheets. speciali.zed referenc es library. and a tcrun of 
pro fessional and te c hnical staff. the herbarium is the center for info rmation on the rich and de verse 
flo ra of ethio pia and it provisdes an identification service fo r aU VIo7ho need to name a p lant correctly. 

I~ 

U. Start I ~ Cold FUSion Studio ieColdFU$lOn A pPhcatlon ... ll ~ Untilled - Micloaoft u_ I~& ~ 1 .5B PM 

This page introduces the NHE for the users. 

When show me specimen link is clicked the following page will appear. 
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CHAPTER VI 

6.1. CONCLUSION AND RECOMMENDATION 

6.1.1. CONCLUSION 

The thesis has been dwelt upon investigating the solution to alleviate the existing infonnation 

service problem of the NHE. In the course, attempts have been made to review literatures on 

herbarium, object-oriented systems analysis and design, web accessible databases in general 

and web accessible herbarium databases in particular. These helped the researcher to have a 

clear understanding on the problem area and to design a database solution. 

The survey revealed that the existing infonnation system is inadequate for the majority of the 

users. It also showed that the access points to the collections are limited. The assessment of 

the existing resources showed that the proposed system could be implemented using the 

existing resources with the addition of few more. In the database structures attributes are 

included that reflect the infonnation content of the National herbarium of Ethiopia (NHE). 

The search interface developed in the prototype used the Cold Fusion fOI111S to extract data 

from and to submit data into the database developed using Microsoft Access. End users are 

made use of the prototype and commented upon it. Based on the users comment additional 

modi fications has been made and encouraging results have been obtained. The researcher 

fimlly beliefs that the result of thi s undertaking would help the center as well as similar 

institutions as a starting point for the development of similar systems locally. 
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6.1.2. RECOMMENDATIONS 

As indicated in the first chapter, it is not the purpose of this study to come up with a full­

fledged operational database system. The study attempted to show the need, design 

considerations and demonstrate the possibility of using web based database application. 

Therefore, it is recommended that the NHE extend the result of this study by implementing 

the rest of the classes that are not treated in this study. Appropriate guidelines for mounting 

the herbarium inforn1ation in web accessible format and how data should be accessed and 

who should access the database should be developed. In addition 

• The NHE needs a web server to mount its database. So far there is no web server 

provided by the Internet Service Provider in the country. Thus the center has to look for 

server outside of the country. However, the NHE can make use of its database by 

upgrading the LAN so that it could support web-based application. If this can be 

achieved, it would help researchers to access the database from workstations. 

• The center has to use the best data compression technique to make its information 

available (both text and photograph) on specimen on line. Pictures take much memory 

and disks space and take sometime while they are being transmitted on line. 

• The center has to consider applying a package that can fully support object orientation 

feature for the implementation of a full-blown database system. 

• The center has to have professional who can administer the database. 
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ADDIS ABABA UNIVERSITY 

SCHOOL OF INFORMATION STUDIES FOR AFRICA (SISA) 

DISCUSSION GUIDE FOR NATIONAL HERBARIUM OF ETHIOPIA USERS 

1. IDENTIFICATION 

What is your occupation? 

What is your educational background? 

What kind of problem you are working on? 

ASSESSMENT OF INFORMATION REQUIREMENTS 

I. How do you get information about specimens that you are looking for? 

[ ] From the printed Flora [] by searching the physical collection(specimens) of the institute [ 

] others 

2. Is the current level of infOtmation provision adequate? 

If yes, why? 

3. If no, what additional infOimation, search and retrieval tools do you say are necessary? 

[ ] Family index [ ] genus index [ ] species index [] others, please specify 

4. Have you ever used Internet? 



5. If yes, have you ever come across herbarium infonnation (databases) while you were 

surfing the Internet? 

[ ] Databases [] CD-ROM 

6. If yes, do you think that it is important to make the collection of the herbarium web 

accessible? What do you think the potential pitfalls would be? 

7. Do you think that the use of web accessible multimedia database in the center facilitate 

your access to the herbarium irrespective of where your institution is located? 

8. Any relevant information that you think is important for this study. 



II. ORGANIZATION 

1. What is the objective of the herbarium? 

2. What are the information related activities and services of the herbarium? 

3. What types of collection do you have or what type of herbarium is it? 

4. How is the herbarium is structured (organizationally), managed and financed? 

III. USERS 

5. Who are the major users of the Herbarium? 

Researchers, 

Visitors 

Instructors ___ _ 

IV. COLLECTION TYPE AND SYZE 

Institutions, __ _ 

Students __ _ 

Others _____ _ 

6. What media (and in what average size) are included in your collection? 

Specimens mounted on paper __ 

Photographs of specimen ____ slide ___ _ 

7. On the average what is the monthly addition of each type? (On what basis is the 

collection is acquired and what is the interval, if any?) 

Specimens _ __ Photographs of specimens _ 

Slide ___ _ 



V DOCUMENT A TION SYSTEM 

8. What type of collection documentation system do you use? 

Please specify 

9. Do you maintain indexes? 

10. In the existing manual system, how are the indexes are organized? 

[ 1 By accession number [ 1 by family, genus, species, etc. 

II. Does the index contain complete and up-to-date information? 

12. How much does it take to get information on a specimen from index for some 

purpose such as record updating, retrieving, item's location, etc.? 

[ 1 Less than one hour [lone hour [l two hours 

[l Haifa day [lor more 

13 . How do other users (for example researchers) use the index? 

[l By their own [ 1 through the help of the teclmician [l others 

14. How specimens are physically organized in the herbarium? 

[ 1 Accession number. [ 1 Family, genus, species [l others 



15. Is it possible to take inventories of your specimens at the required frequency and 

with an acceptab le time? 

16. How easy is the identification of lost and deteriorated specimens? 

17. Do you keep photograph documentation other than specimen? 

18. Does the existing documentation system faci litate the selection of specimens (for 

conservation, and research purposes) without browsing through the physical 

items? 

19. Do you use any standard input format (regional, or international) for indexing 

information? 

20. Do you have any classification scheme for categorizing your specimens? 

21 . Do you have terminology lists for different categories of infomlation that can help 

you describing the specimens consistently or aid at the time of searching (e.g. 

family, genus, species, etc.)? 

22. Does the indexing system provide sufficient cross-references to related 

infonnation: family, genus, species, etc. 



23. Does the documentation (indexing) system faci litate in retri eving an integrated 

information about a specimen timely? If no, does it affect your work: 

[l Very much [llittle [l not at all 

24. Wllat publications you are usually required to produce from your collection? Can 

you do it at required frequency and quickly? 

25. Can you easily prepare supplementary interpretive materials (labels, guides, etc.)? 

26. What types of information do you need or already maintained other than indexing 

information to facilitate your work? 

Collections management information 

[ 1 Indexing [ 1 photography 

Conservation related information 

[ 1 Treatment information 

records of conservation information 

Research related information 

[ 1 Bibliographic information 

Others 

[ lloan/Exchange [ 1 disposition 

[ ltreatment methods/techniques 

[ 1 determination list 

27. How quickly do visitors ab le to locate information using the card index? 



[ 1 Less than hal f an hour [lone hour [ 1 two hours [ 1 half a day 

28. Do you think the use of automated systems that provide all types of information 

improve the Herbarium service? 

29. Is there any information flow between you and other units of the herbarium or 

outside the herbarium? 

30. Is there any co llaboration programs for sharing specimens and their information 

from similar institution for research or other purpose? 

VI. GENERAL 

I . Where do you think the users of the herbarium face problems while thy are 

looking for information? 

2. To what extent the objectives of the herbarium met? 

3. What should be put in place in order to so lve fully or partially the current 

problems and raising the overall levels of your perfomlance? 

VII. OTHERS 

1. Is there any plan to automate the system? 

2. If there is, what type is it? 

A conventional automated system: 



[ 1 A replacement of the manual system 

[ 1 With additional features such as the ability of the creation and use of 

indexes and other retrieval tools 

Automated system that: 

[ 1 Integrates all types of information: text and pictures. 

3. What main features/facilities do you expect an automated system should provide 

you with? 

4. What will be the benefit for yo ur herbarium to automate? 

5. INTERNET 

• Do you use Intemet as a means of getting information? 

• Have you ever come across a herbarium databases on the Intemet? 

• If yes, how often do you visit these herbarium databases? 

• Do you think that it is important to make your herbarium collection accessi ble via 

WWW? What benefits and pitfalls do you think it would have? 



BENEFITS 

• It can be access ible to various institutions in the country that have interest in the 

herbarium. 

• Loan and exchange transaction can be made with sisters institution that are fou nd 

abroad. 

• It can be made accessible on subscription basis. 

• It can promote the avai lab le indigenous and endemic of plants of Ethiopia to the 

outside world. 

• It can be authoritative source of infoffi1ation on plants avai lable in Ethiopia. 

PITFALLS 

• The security of the data avai lable in the center wi ll be threatened. 

VIII. RESOURCE AND FACILITY 

I . What type of IT faci lity do you have at the institute? 

[ 1 Computers [ 1 software [ 1 application programs [1 printers [ 

scalmers [1 digital camera [1 CD-ROM others _____ _ 

2. If you have, for what purpose do you use them? 

[ 1 Office and business fUl1ctions(word processing, electronic mail , payroll, etc.) [ 1 

Col lection management [ 1 statistics others 

3. How do you plan to financing of the automation? 



[1 Own fund [ 1 government funds [ 1 funds from other organization 

4. other relevant information: 
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