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ABSTRACT

The purpose of this study is to design geoinformatics documentation system
using Microsoft Access. It also identifies useful knowledge management tools
and processes associated with geoinformatics documentation system.
Geoinformatics documentation seeks to support high quality information
management that isin compliance with survey rules and regulations. It ensures
that all the geoinformatics/surveying processes are transparent, captured,
reproduced and that the survey results are presented in an objective and accur ate
manner. A prototype content management system is being designed using
Microsoft Access database tool to provide a systematic and comprehensive
approach to documentation which offers an optimal and efficient approach. The
efficiency of this system seeks to minimize costs, lost of information associated
with storage, eliminate redundant information and maximize benefits of
documentation in terms of quick and efficient storage, accessibility, editing,
management, analyses and retrieval.

Keywords: Geoinformatics Documentation, Survey Document, Surveying
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INTRODUCTION*
Geoinformaticsisthe science and technol ogy dealing with the structure and character of
gpatid informetion, itscapture, classification and qudification, Sorage, processing, portraya
and dissemination, including theinfrastructure necessary to secure optimal useof this
information (Wikipedia, 2015). It encompasses a collection of special techniques,
technologies, and tools for the acquisition, processing, management, analysis and
presentation of geospetial data. Geoinformaticsisbased on arangeof synergetic activities
including geospatial —modeling, analyses, databases, technol ogies, information systems,
systemsdesign, spatial cognition, human-computer interaction, mobile computing, etc.
Today, numerous applications benefiting from geoi nformatics techni ques, include urban
planning and land use management, in-car navigation systems, public health, local and
national gazetteer management, environmental modeling and analysis, military, transport
network planning and management, agriculture, meteorology and climate change,
oceanography, telecommuni cations, criminology and crimesimulation, aviationand maritime
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trangport, etc. Geoinformatics hasat itscore, thetechnol ogies supporting the processes of
acquiring, andyzing andvisuaizing spatia data. Both geomaticsand geoinformeticsinclude
andrely heavily upon thetheory and practical implicationsof surveying. Geoinformatics
combines geospatial analysis and modeling, development of geospatial databases,
information systemsdesign, human-computer interaction, etc (Wikipedia, 2015). Someof
the branches of geoinformaticsinclude: Cartography, Geodesy, Geographic Information
Systems(GIS), Global Navigation Satellite Systems, Photogrammetry, Remote Sensing,
and Web Mapping. The abovelisted branches are equally some of the offshoots of the
surveying. Smilarly, surveyingisthescienceof determining theposition, inthreedimensons,
of natural and man-made featureson or beneath the surface of the Earth. Thesefeatures
may be represented in analogue and digital form asacontoured map, plan or chart, or as
digital ground model (DGM) or digital terrainmode (DTM). Thismeansthat, surveying
whichischaracterized asthe entirety of al methodsavailableto record the geometry of
objectsand topography, isalready considered on one part as adocumentation project
(Boehler and Heinz, 2002). It is from the foregoing that this study will discuss the
geoinformeati cs processeswhich arefocused on surveying principles.

In this study, a comprehensive and systematic approach to geoinformatics
documentation utilizing knowledge management tool s, such asMi crosoft Accessisdesigned
to maximizethebenefitsof documentation. In addition, thisapproach will promoteashared
vision of the geoinformatics process and results, and will foster collaboration and
communi cation between and amongst surveyors, clients, survey staff, contractors, and al
users of survey information. The major aim of this study isto design a prototype of
geoinformati cs documentation system using Microsoft Accessand subsequently identify
useful knowledge management tool sand processes associated with the process.

Documentation and ItsPrinciples

Documentation isaset of documents provided on paper, or online, or ondigital or analog
media, such asaudio tape or CDs (Wikipedia, 2015). Examplesare user guides, white
papers, on-line help, and quick-reference guides. It isbecoming less common to see
paper (hard-copy) documentation, but through websites, software products, and other
on-line applications. Good documentation should be asequence of logical stepsthat
optimizesproductivity and quaity of output, outlinewhere-, what -, how - different classes
of information are stored and why (if appropriate), leave no room for sub-optimal
interpretation, and minimizerisk to an organization by providing adequate controlsand
security (Berger, 2008). The proceduresof documentation vary from one sector, or one
type, to another. Ingenera, these may involve document drafting, formatting, submitting,
reviewing, approving, distributing, repositing and tracking, etc. Documentation include
such aspectsasdatabase creation, feas bility report, technical documentation, operational
documentation and log book. Thereare many typesof software and applicationsthat can
be used to create documentation. These include Oracle, Microsoft Access, Codasyl,
Sybase, DB2, and dBase (for non-spatial objects), ArcGIS, AutoDesk World, QGI S,
GRASS, ILWIS, etc. (for spatial objects). Geoinformatics documentation must ensure
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compliancewith survey rulesand regulations. It will aso ensurethat the survey processes
aretransparent, captured and reproducible, and the survey resultsare presented in the
most concise and accurate manner. Effective geoinformati cs documentation procedures
arevital in the sense that the benefit and worth of acquiring “Big Data’ (geospatial
informetion) areefficiently and effectively used withintheorganization. Itisthereforecritica
for surveyorsand dl the stakehol dersto work towardsthe actualization of these processes.

Guiding Principles of Documentation: The following are general guidelines for

documentation processes asenumerated by Berger (2008).

[ Make sureall processes (beginning from meeting with the clients) are captured
and adequatdly documented inwriting for the peoplewho will or may beusing the
information. ThisiswhereAuthority to Survey (A to S) Form comesinto effective
Use,

i Documentation should be easy to read and understand. If it istoo long, too wordly,
or writtentooformally, it may be misunderstood or ignored. Clesar, short, familiar
words should be used, to amaximum of 15 wordsto asentence;

i Writing styleshould besomewhat informa or persond wherepossible Ask yoursdf,
isthishow | would explain it to someone sitting next to me?

v Graphics (recce diagram), charts and tables should be employed wherever
appropriateand useful;
Y Cross-references should be used only to avoid repeating large amounts of text.

For afew linesor words, it isbetter to restate theinformation;

Y Jargon and acronyms should be avoided;

Vi Useboldor itdicfor emphass. Thisispreferred over underlining or block capitals,
but it should be used sparingly for maximum effect;

Vil Procedures should be numbered whenthey areto beperformedin arigid sequence.
Roman numerasor a phabetical sequencesshould beavoided;

X Thesameterminol ogy should beused throughout the document to avoid confusing
thereader. For example, datacan be described as” entered”, “ keyed” or “typed”
into the computer. The term selected should be the one least likely to be
misunderstood;

X Procedures should be properly organized (possibly by designing adatabase), that
is,inalogica sequencestartingwith an overview;

X Thelevd of detail used inwriting proceduresshould be sufficient for anew user to
effectively dotheir job;

Xi Manuals, whether paper-based or online, should haveatitle page, table of contents,
glossary, and index. Tabsareagood way of grouping information for easy access,

Xii Intermsof manual storage, proper filing system should be adopted with serial
numbers (e.g. referenced to aparticular year).

THE SURVEYING PROCESSES

Meeting with theclient: Thisisthefirst step inthe surveying process. Inthismeeting, it
will bedetermined what kind of survey isnecessary for thejob at hand. After thediscussion,
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Authority to Survey (A to S) Formisfilled by the client on agreement to proceed with the
job.

Reconnaissance: Thisisdoneto ascertain the project location, thelogistics, equipment,
method of survey that may be needed to executeit. Depending on the nature of thejob,
Government Agency, such as, the Office of the State Surveyor Genera wheretheproject
issituated may need to be contacted.

Fieldwork: It commences after the reconnaissance is completed. Thiswill involve
monumentation, measurementsto determine distances, positions of corner point, spots
heights, other improvementson the property such asbuildings, driveways, ponds, utilities,
etc.

Processing: After the completion of thefieldwork, thefield notesor soft (electronic) data
are brought back to the officefor processing. If anal ogue approach was employed, the
datainthefield notesare extracted and used to cal cul ate the existing job at hand. Onthe
other hand, if digital data were acquired, the data are electronically transferred
(downl oaded) into the computer for processing. Datarepresentationin analogueor digital
formmay now be carried out by conventional cartographic plotting or through atotally
automated computer-based system leading to apaper- or screen-based plot.

Confirmation: In some cases, another trip may be made to the property to set any
missing or newly established property cornersor to ascertain the measurementsal ready
made.

Request for Pillar Numbers: After processing, request for issuance of SURCON Pillar
Numbersis made through the Chairman of NISto the Chairman of SSCE to beused on
the Survey Plan. Thisisdone on payment of prescribed feesfor the particular application
mede.

Certification: Thefind stepisto havethe survey plansigned“life’ with* Green Coloured
Ink” onall four copiesand delivered to theclient.

Plan and Pillar Number Returns: All plansare submitted as prescribed by theregulatory
body SURCON to the Surveyor General for the issuance of C of D. To do this, the
origind survey planonclothemateria (or tracing Paper), showingthevauesof dl stations
arelisted on the plan, and submitted to the Office of the Surveyor General of the State
wherethe survey wasdoneasrequired by law.

THE CONSEQUENCE OF GEOINFORMATICSDOCUMENTATION

Geoinformatics documentation ensures quick access, saf ety and security of acquired
information in accordance with set standards, and guidelines. That is, quick access, safety
and security of documentation of these processesand resultsarethe primary benefits. Any
lossof information on land can bedisastrous and expensiveto re-acquire, most especidly,
when litigation mattersspring up inthefuture. Worst scenario iswhen the person who was
involved at theinitial stageisretired from serviceor islate. In such cases, the property
under litigation could belost to the opponent. Besides, what would happento theintegrity
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of the Surveyor if heisstill dive? Another magjor benefit of geoinformatics documentation
isthetransfer of knowledge from one survey staff to another. The documentation process
isvery critical during trangition periods, especially ingovernment establishments, such as
the Office of the State Surveyor General. Thus, the existing documentation processes
would serve asthebasi c orientation tool for new employeeson the survey operationsand
systems. It reducestheeffort of theorganizationin duplicating aready donework (Exforsys
Inc., 2011). The needed analysisand data, which wasalready procured, isoften used to
fastentheanalysisprocessin futureworks. It may not only bethe project whose datawas
documented that would use it for future reference, but also third party vendors and
organizations can usethe dataasreferencefor their own projects.

Survey Recor dsthat should be submitted to the State Surveyor General Office
During submission of thediagrams, according to an online source, survey plansand other
associated information from any survey operation, asurveyor isobliged a soto lodgethe
recordsof that survey inthe Office of the State Surveyor-General wherethework was
done (http://csg.dla.gov.za/cadsurv5.htm). These records are used to support the
examination processand arethen preserved inthe Surveyor-Genera’ soffice. Surveyors
later refer to these recordswhen rel ocating or replacing | ost beacons and when extending
theearlier survey. The principal recordskept by the Surveyor-Genera are:
i Thefield observations, which arethe primary record of thesurvey,
i A list of co-ordinates of the beaconsand reference stations,
i A working plan or town planning design,
Y A plan onwhichisshown thecomparison between theorigind and thenew survey
data. and
v Theland surveyor’stechnical report.
Theserecords should a so be captured in the document imaging system (DI S) or
database system for easier access and to facilitate the supply of information to land
surveyors.

DATABASE SYSTEMS—-USING MICROSOFT ACCESS

Microsoft Accessisadatabase management program that allowsoneto store, organize
and retrieveinformation (Steve, 2002). Accessa so allowsyou to query dataand produce
some nice looking reports. Many of us may be using Word or Excel to store data. In
‘Word’ you may be using atableto store data. Excel does have somelimited database
capability. Thedifferenceisthat Accessisarelationa database. Excel doesNOT havethe
functionality or power of arelational database like Access. The Objectivesof Access
Database Management System areenormous. I n thissegment, wewill learn how todesign
and create adatabase, create tablesand becomefamiliar with the different objectsinan
Accessdatabase. When we have compl eted this segment, wewill beableto:

i Befamiliar with basic relational database conceptsand databasedesign;

i | dentify al theAccess database objects;

il Createtables,

Y Distinguish between table datasheet and design view;
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% Createfieldsand set their datatypesand properties,
Y Definetheprimary key;

vii Modify tablerecords- edit, add, and delete records;
Vil Navigateinatable;

X Modify tableproperties,

Database Management System

A database is a collection of related data. The database stores information. This

information can be manipulated and viewed in many different ways. A Database

Management program such asAccessstoresinformationin tablesthat arerelated to each

other. Itisprimarily designed for two main purposes.

a To store, add, delete, and update the datain the database.

b. To providevariouswaysto view the datain the database. For example, you can
display dataonyour screeninaformor print out areport.

With the power of Accesswe can maintain and manipul ate large amounts of dataand

create reports. Some examples where a database could be used in geoinformatics

documentation processare:

a Store and/or query information of client, (from Authority to Survey Form),
coordinateregister, financial transactionsetc.

b. Query or extract information and producereports.

C. Surveyorsor Personnel database with separate but rel ated tablesfor employees,
departmentsand payroll information.

Types of Databases in Access

Flat Database and Relational Database are thetypesof DatabasesinAccessfocusinthis
study. Many of us have probably created aflat database which consists of only one
table. What arethe problemsassociated with asingleflat database?

I. Unnecessary duplication of data. Wastes storage space.

i. Itismoredifficult to updateand maintain.

i It can be cumbersometo find or summarizeinformation.

\VA Greater chancefor dataentry errors.

Themain problemwith aflat tableisredundancy (Steve, 2002). The Plan Number,
client'sname, phone number and other related information arerepeated. If aplan contain
many beacon or pillar numbers, how many updateswould you haveto make?To avoid
these problems, you need to break up theinformationinto separ ater elated tables. This
iswherethe power and versatility of arelational database such asAccess should be used.
Inarelationa database, dataare organizedinrelated tables. In related tables, one or more
fieldsarelinked to fieldsin another table (Joseph and Kathleen, 2002). Thislink ensures
that you can enter only those val uesthat have corresponding entriesin the other table.

A relational database can have multipletablesthat contain dataabout various
entities, such asclients, coordinate, transaction or finance etc. An entity isany object that
has adistinct set of properties. A relationship isaconnection between two or more
tablesbased on commonfields.
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How to Link tables together through common fields

Tablesarethe building blocks of adatabase. From the tablesyou can generateforms,
queries, macras, or reports. Rel ationships must be established between thetablesbefore
we can create queriesusing multipletables. A tableisacollection of related information
that isorganized in columns (fields) that describe an entity (record). Inthemost basic
sense, an entity isaperson, place, thing, or ideathat exist. If it doesnot exist, thenitisnot
an entity but anon-entity. A Recor d isacollection of information about aspecific entity,
suchasaclient, plan, or project. If we have piecesof information, on one subject, we have
arecord. For example, if Etim Ekongisaclient, with Plan No. lUU/AK/3/2009/01,
location of land in Ikot Oku, Uyo Local Government Area. We now havearecord on
Etim Ekong. Each of these pieces of information by itself (Plan No.) isdata, but the
information altogether makesarecord. A Field isacategory of information. A formal
definition of field isthat it isacolumn of data sharing properties and adatatype. We
organizethistypeof informationinto categoriesor fields. Primary key: Thefieldsor set
of fieldsthat uniquely identify any given row. It ensures no two rows have the same
vaue. Nullsarenot alowed. Primary keysareanimportant concept becausethey provide
theonly way of exactly addressing aspecificrecordinatable. In our Etim Ekong example,
the Plan No. could be designated asthe Primary Key.

Database Design

Sep 1: Identify the purpose of your database: What type of information areyoutrying
to storeand r etrievefrom your database? Each database should be set up for aspecific
purpose. For exampleif you are keeping track of donations, you need to plan and design
adatabasethat can storerelated data.

Sep 2: Determine the tables you need: Each table should focus on one topic and

should store only the datarel ated to that topic. For example, totrack ajob or project you

may have separatetablesfor client, financeor transaction, etc. Remember our flat database
example?You should separatefie dsinto rel ated tablesfor thefoll owing reasons.

I. To eliminate redundant information. For example part payment by clientismuch
eader toimplement if thedataisstored only inthefinancia or transactiontable. It
isonly necessary to makethe change once, thereby reducing theamount of data
entry required and potential for data-entry errors. It al So saves storage space.

. To manage data easier. Large tables can be difficult to work with. It may be
cumbersometo find or summarizeinformation.

. To makefuture changesto the database desi gn easier. Maintaining separatetables
makesit easier to accommodate change. You can avoid having to frequently
restructurethefieldsto accommodate new data.

il Tojoinor relatethetablesto oneanother to view information from multipletables
inaquery.

Evenif you chooseablank database, Microsoft Access offers Table Templatesthat you

can use and modify for your own purposes. Just gotothe‘ Create’ tab and select Table

Templates. Contacts, Tasks, | ssues, Eventsand Assetstabletemplatesareavailable.
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Sep 3: Breakdownthetablesintofields

I. Thefieldsin atable should relate to the subject of thetable. For example, itis
intuitive for auser to look inthe Client Tablefor theaddress of aparticular client.

i. Avoid inconsistent dependenciesthat can occur when you add fieldsto atable
that are not directly related to the table. For example, adding amount paid to a
tablewith coordinate  lig.

i Consider thetypeof datathat you planto putin each field. Some common types
areText, Integer, Currency, and Date/Time.

\VA Storeinformationinitssmallest logical part. If you combine morethan onekind
of informationinafield, itisdifficult to search or sort thedata. For example, create
separatefiedsfor first nameand last name.

V. Do not create onefield to store all the addressinformation, break it downinto
Street, city, state,
Vi. Do not include cal culated data. In most casesyou do not want to storethe result

of acalculation in atable. Access should only perform the cal culation when you
want to seetheresult (inaform, query or report).
If you arerepeating (the same) information in severa tables, it isacluethat you have
unnecessary fieldsin sometables.

Sep 4: Determinethe Relationships: Joining or relating the tablesto one another will
allow youto view information from multipletables at the sametime. After you define
relationshi ps between the tables, you havetheflexibility to bring the datafrom multiple
tablestogether in aquery, form or report. Decide how each tablewill berelated to the
other tablesin the database. If necessary, add fieldsto createrelationships. Tosetupa
relationship between two tables, add onetabl€ sprimary key totheother table, sothat the
field appearsin both tables. (Open the secondary table and add thefield using the same
nameand datatype.)* ThefieldinthesecondtableiscalledtheForeign Key.
*Exception: If theprimary key isan Auto number, theforeign key (the corresponding
field) must have adatatypeof aL ong I nteger.

Sep 5: Refinethe Design: Createyour tables, specify relationshipsbetween thetables,

enter afew recordsand seeif the database givesyou the answersyou want. Createrough

drafts of your forms and reports and see if they show the data you expect. Look for

unnecessary duplicationsof dataand eiminatethem.

[ Didyouforget any fields? Go back and add them.

[ Theintersection of every column and record should contain oneand only one
vaue

i Didyou choose agood primary key for each table? Can you search for specific
records? Make surethat you will not need to enter avalueinaprimary key field
that will resultinaduplicatevaue.

Y Areyou repeatedly entering duplicateinformationin oneof your tables?1f soyou
probably need to dividethetableinto two tables, with aone-to-many relationship
asinfigurel.
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Y Do you havetableswith many fields, alimited number of recordsand many empty
fiddsinindividua records?If so, think about redesigning thetable soit hasfewer
fieldsand morerecords.

CREATION OFFORMS

AformisanAccessdatabase object that alowsyou to view, edit, and add datato atable.

Thedatasheet view of atable showsyouagrid of fieldsand rows. A formtypically shows

just onerecord at atime. A formisagraphical representation used toenter datainto

thetables(Joseph and Kathleen, 2002). A formissimpleaway to enter dataall at once

rather thanin multipletables. Datainput fromaformwill enter datadirectly intotherespective

table/tables. You can build theform from atable or aquery. To create abasic form, the

following should bedone.

I. Inthe navigation pane, select atable onwhichto basetheform.

. Click onthe Createtab

il Intheformsgroup, click Form. Thiswill create acolumnar formthat includesall
thefieldsfromthe selected table.

Theexampleshowninfigure2isajob registration form, which can beused to view or add

jobs. Oncethedataisentered intheform, the dataisstored in thejob table.

Queries. A query isadatabase object that retrieves and displays sel ective datafrom one
or moretablesor from other queries. You can useaquery to retrieve datameeting specific
conditions. For example, to retrieve all survey work donein Uyo in aspecific month.
Query resultsaresimilar to theresults of afilter, but aquery can be saved permanently,
whereas afilter providesonly atemporary view. Whenyou run aquery it displaysthe
resultsin datasheet view. Theresult of the query isdynamic; hencetheresultsarecdleda
dynaset. Thedynaset looksand actslikeatable; itisa“live’ view of oneor moretables.
If you make changesto thedatain the query, thedatain thetablewill dso change. A query
can be based on data from one or more tables. Queries usually connect two or more
tablesthrough arelationship between acommon field in both tables, such asakey field (a
field uniqueto each table) (Joseph and Kathleen, 2002). Queriesalow you to perform
calculationson thedata; to create datasourcesfor forms, reports, chartsand other queries;
to make changesto tablesand create new tables.

Select Query: Thisisthemost common type of query; it selectsinformationfromoneor
moretablesand returnsonly therecordsthat meet thecriteria.

Plan a Query

1. Determinethetablesfromwhich youwill extract thefields
2. Determinethefieldsthat you want to seeinthe query result
3. Specify the conditionsthat you want the datato meet.
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Createaqueryin Design View

1 In the navigation pane, select the Queries object.

2. Onthe Cresatetab, click Query Design.

3. In the show table dialog box, select thetable you want to add to the query and
click Add.

4. Click closetoreturntodesignview.

5 Select thefieldsthat you want to display in the query result. Apply any sortsor

criteriatothefidds.
0. Click the Run button or switch to datasheet view to seetheresults.

Paper Filing System

Despitethe current trendsin using el ectronic gadgetsto storeinformation, thereare till
someinformation that need to bestoredin hardcopies. In developing countrieslike Nigeria,
wherewe are still grappling with this system of filing, the subject matter is- how dowe
document our own “ Geospatial Data?’ A file system (or filesystem) isused to control
how dataisstored and retrieved. Without afile system, information placed in astorage
areawould beonelargebody of datawith noway totell where one piece of information
stopsand the next begins. Theimportance of record-keeping and filing systemscannot be
too highly stressed. A well-planned filing system contributes significantly to efficiency of
the operation aswell asto the company’simage (Carol, 2015). Whether recordsarefiled
inacomputer or in asteel/wooden cabinet, they haveto bereadily accessible. Figure 7
showsan efficient filing system, whilefigure 8 showsthe contrary.

L, - T “"“—-___

Fig8: Improper document filing systems affectsproductivity
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Doesyour filing system showsany of thefollowing symptoms:

i Itisdifficult to find theinformationyou need to obtain dueto your system;
i You arerepeatedly having to expand your file system capacity;

i You aremaintaining duplicatefilesof the sameinformation;

v You areusing your filing system or equipment for non-records storage;
Y Your filefoldersaretoofull for easy access;
] Your filing drawersor shelvesaretoo full for easy access.

Onceyou havecompleted your analys's, your recordsinventory revea sthestrengths
and weaknesses of your record-keeping system.Once you have analyzed your records
inventory, you should determine:

i Best arrangement of therecords,

i Typeof mediato befiled (paper, microfilm etc);

i Proper equipment for adequate storage and retrieval;
v Proper systemsto complement the equipment ;

% Therequired record retention scheduleand facility.

Systemsof Filing
Filing systemsutilize one of thefollowing methods:
[ Alphabetical (e.g. Client sName);

i Alphanumeric or Alphameric (e.g. Plan Numbe);
i Numeric (e.g. Serial Number)
Y Geographic (for example, Local Government Areaor State);

v Subject (e.g. Property Surveys, Engineering Surveys);

M Chronologic (e.g. 1st Quarter, Year).

All these methods have advantages and disadvantages and you must decide which one
would bebest for you.

Electronic Filing System

In asituation where we are not able to create afunctional database system for our

information storage, wemay resort to organi zing our datain an orderly manner inacomputer

system. Organizationiskey to businessaswell as persona use. No matter whoyou are, it

isimportant to have good organizational skills, especialy when dealing with documents-

which all of usdo at some points. Intoday’ sworld, organizationismade smplefor us

through the use of computersand electronic filing systems (http: //maww.wi ki how.comy

Organize-an-Electronic-Filing-System). Although thistool isavailableto us, we may il

need alittlehelp using it to the greatest benefit. If thisdescribesyour relationship with

eectronicfiling, thefollowing guideinesmight provebeneficid.

1 Create one main electronic folder that will hold all othersrelated to the set of
information youwishto organize (Figure9).

2. Depending on theamount of information that you wish to organize, you may aso
need to create subfolderswithinthemainfolder.

3. Withinthefolders, itisbest toinclude dateson all documents, and arrange them
chronologicdly.
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4. Be sureto continue backing up your filesto an external disk, preferably every
threeto four weeks.

5. Asyour dectronicfiling system grows, youwill need to keepit current by moving
documentsto adisk that areno longer accessed regularly (Figure 10).

Quick accessto your important businessrecordsincreases productivity (Carol, 2015).

Two of the most important considerationsfor designing asystem for documentsin your

filing cabinetsareyour daily and long-term information needs. At the sametime, your

document filing system should not be so complicated that hardly anyoneinyour officecan

useit properly.

Types of Data Storage Devices
Storage Deviceisany hardware capabl e of holding information either temporarily or
permanently. It entail sthe techniques and methods employed in the preservation and
archiving of datasuch that it can remaininasafe condition, and can beretrieved, updated,
edited and deleted with ease. Therearetwo typesof storage devicesused with computers:
aprimary storagedevice, suchasRAM, and asecondary storagedevice, likeahard drive
(Carey, 2011). Secondary storage can beremovable, internal, or external storage. The
following are someof the computer storage devices used for storage and backup.
Magnetic storageisoneof themost common typesof storage used with computers
andisthetechnology that many computer hard drives use such as: floppy diskette, hard
drive, super disk, tape cassette and zip di skette (http: //mwww.computer hope.convjargon/
m/magnmedi.htm).

Magnetic Storage Devices
Source: http://www.computerhope.com

A harddriveisusudly builtinsdeyour computer and holdsanywherefrom 1GB to4TB of
capacity. Therearethreetypesof internal hard drivesare PATA (Parallel Attachment
Technology Architecture), SATA (Serial Advanced Technology Attachment) and SCSI
(Small Computer System Interface). External Hard Drivescomesin USB, Firewire, SATA
and SCSl. The advantages arethat they are very good option for local backupsof large
amounts of data, the cheapest storage option; very reliablewhen handled with care. One
of thedisadvantagesisthat it can bevery delicate; may bedamagedif dropped or through
electrical surge.

Optica Storageisanother common storage devicewhich useslasersand lightsas
itsmethod of reading and writing datasuch as: CD-ROM disc, CD-R and CD-RW disc,
DVD-R, DVD+R, DVD-RW, and DVD+RW disc (http://www.computerhope.conv
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jargon/o/optidisc.htm). Low cost per disk isitsmgjor advantage. On the other hand, the
disadvantagesare: (i) relatively shorter life span than other storage options, and (i) not as
reliableasother storage optionslike externa hard disk and SSD. Onedamaged diskina
backup set can make the whol e backup unusable. Flash memory devices has started to
replace magnetic mediaasit becomes cheaper asit isthe more efficient and reliable
solution. Itisacompact and portabledevice used for storing dataanywherefrom 128MB
up to 4GB such as: Memory card, Memory stick, Flash Driveand SSD. The advantages
arethat itisthemost portable storage option. It canfit on akey chainmaking it an offsite
backup when you bring it with you. It ismuch morerobust than traditional magnetic hard
drives. The Disadvantagesincludethat it isrelatively expensive per GB so canonly be
used for backing up asmall amount of data
SanDisk Cruzer

Micro 16GB
Flash Drive

WA comMmpularhope. com
Network Attachment Storage (NAS) areone or moreregular IDE or SATA hard drives
plugged in an array storage enclosure and connected to anetwork Router of Hub through
annternet port. SomeNA Shave ventilating fansto protect the hard drivefrom overhegting.

NAS—Networ k Attachment Storage

Advantages:

i Very good optionfor local backupsespecidly for networksand small businesses.

i Assevera hard drives can be pluggedin, NAS can hold very large amounts of
data

i Can besetup with Redundancy (RAID) increasing therdiability and/ or read and
write performance. Depending onthetypeof RAID level used, theNAS can il
functionevenif onehard driveinthe RAID setfails.
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Y Thedriveisalwaysconnected and availableto the network makingtheNASa
good option for implementing automated schedul ed backups.

Disadvantages:

[ Significantly moreexpensivethan using single External Hard Drives

[ Difficult to bring offstemakingit very much aloca backup hencestill susceptible
to someeventsliketheft, floods, and fireetc.

Storing dataonlineand in cloud storage is becoming popular as people need to
accesstheir datafrom morethan one device and from any location. Theseinclude: Cloud
storage (Example—Dropbox) and Network media. Cloud storageisaspaceon commercia
datacenter accessiblefrom any computer withinternet access. Itisusually provided by
the service provider such asAmazon S3, Google Drive, Sky Drivers. A limited storage
space may befreewith more space avail ablefor asubscription fee.

A Dropbox isapersona cloud storage service (sometimesreferred toasan online
backup service) that isfrequently used for file sharing and collaboration. It works by
keeping identical copiesof sdlected filesonyour computer(s) and Dropbox’scloud-based
storage system, and automatically synchronizing them over an encrypted Internet
connection (Carey, 2011). The Dropbox application isavail ablefor Windows, Macintosh
and Linux desktop operating systems. Therearea so gppsfor iPhone, iPad, Android, and
BlackBerry devices. Theadvantageisthat it isavery good offsite backup. Not affected
by eventsand disasters such astheft, floods, fire etc.

A Dropbox
(Can be accessed with Phones or Computers with Internet facilities)

Disadvantages:
[ More expensivethan traditional external hard drives. Often requiresan ongoing
subscription.
[ Requiresan Internet connection to accessthe cloud storage.
i Much dower than other |ocal backups
It must be noted that our information either in adatabase or e ectronicfolderscan
all bestoredin any of these systemsfor safety.
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Table1: A Flat Database
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Figure1: The Fields created and their Data Types ~ Source: L'xx On Consult Int. Ltd.
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23 Relationships

_COORDINATES
¥ COORDINATESID

NORTHING

Figure 2: The Relationship between the Tables Source: L'xx On Consult Int. Ltd.
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Figure3: A Sampleof aDesign Form
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Fig 9: Creating Foldersfor related Sets of Data
Source: http://www.wikihow.com/Organize-an-Electronic-Filing-System
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Fig 10: Fragmentation Disk Space
Source: http://www.wikihow.com/Organi ze-an-El ectronic-Filing-System

CONCLUSION

Geoinformatics documentation ensures quick access, safety and security of acquired
information in accordancewith set standards, and guidelines. Thequick access, safety and
security of documentation of these processes and resultsare the primary benefits of the
system. Microsoft A ccess database hel psto quickly store, track and report information
using arich user interface and interactive design capabilities. The benefits are quite
enormous. Particularly, in survey firmsand offices, dataand information can be managed
properly. Itisfaster, easier and cheaper. In spite of the numerous benefits of databasein
information management, thereare quite somechallenges; ranging from computer illiteracy
to static nature of professionalswho are not willing to accept the current global trend.
Rather, they are used to the obsol ete ways of dealing withissuesthereby bringing littleor
no result. Itisexpedient to concludethat Surveyorsarethe originators and custodians of
al geospatia dataneeded by government, corporate and non-corporate bodiesand private
individua sto embark on devel opmenta projects. Thus, thereisabsol utely aneed to develop
afunctional and efficient documentation system, so asto enjoy the benefitsthat are
associated withit.
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