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ABSTRACT 
fhe impomcct of sofhwre devalopment In the world today cannot be over-emphasised, mareso a,r 
app/iedln the tn the meld of engl1,eerlng. Soffware development for indigeneous en gitleerlrlng desigtja 
fiaslds to ba glven peculiar eor~sideruffons as If en tails developing software from I l e  basics (high 
! W l  language) for it to handle target @degenoul.l.- d d ~ n  speciflcafions. 

mls paper therefore In lis focus starts Iron1 Me central point of all computed aidocl sngincerrr~g 
activities caiied the "Oat;basa: The database discussed entails 0) Oocumefltation Syntfiesls aa d 
malysls. Tools fot software development a ~ c h  as computer languagesand hardware cot liiguraff ons 
WIable wlihin ah s country for Indegeneous software developrnenl Irave also been considwed 
Common computeclsnguage nodes and &eir functions as well as prscltcaj techniques of packayln y 
devefopedsoftware have also been ouuined The deslgrl chart of tho software for generatio11 d l f  td,71 

mfiles developed In a research work (CAD of Cam pro#les) basod otr Cll e application of proceduras 
ffscussed In fhls paper Is d o w n  asmfwmce figure. Majoflty, researctr work in ihjs area will alleviate 
Iho problem of much dependence on imporfed software wlr ose appliatlons are /inlitad as regards 
local dWgn and also not fully ufllixed due to the little understanding of the software fl exiblllty arrd 
capabIUtles by unskilled users. 

INTKQDUCTIOPI 
Dwelopln~ soflware for indegeneous designs will serve as burden bearer for many expensive, tedious. 
undwumented engineering designs carried out in thls part of the world. It wlIl also hslp to presewe 
locumsnted engineering designs developed over !he years in the forms d soltvrare packages. These 
locurnented deslgns and be ra-examined for modifications al less ierlious and expensive procedurss, 

3pansion or acedernk knowledge in this area of trdegeneous Software Development will b enhanced as 
h0 software produced could be used as learning end teaching aids in higher inslilutions at Icarning. The 
WmIetr4c database and its role has been analysed. Reasons end advantages that makes 'C' Innguage 
Turbu C, C" e-LC.) one of Ih.e Wle high level langueges for software development for Indegeneous designs 
lave been eonsidered. Outstanding computer language modes and functions of the idle higll level language 
ncludes (i) The ANSI Cursor System Control, ei) The S p w n l  Funcllon (lib Tha S w a n  Print Syslem 
kmmand. Techniques tar packaging mmpleled s o k m  for nnlvarsal use have also heeri fully analysed. 

)ATABASE FUR IFIDEOENEOU8 DESIGNS 
he source OF destination of data, information and series of procedures which are used in a given aperabon 
e lo general0 the expected fesuit when processed Is a database. When such data are used (0  generake 
eornetrles (sham and propeflles] o l  designs It is known as a geometric detabase. Gaamelric clalabaw for 
idigenous as shown In figure I would cornprlss of Iwo basic pracPdures (i) documentation (ii) Synthesis aud 
nalysis. 

bcumencatbn 
his process involves the production of dfawit~gs of indigeneous or locally designed machines or equipments 
I 2-0, 2-5 of the asssrnbly and constituents parts and atso salkl representations of objeds or ma~hirles 
eslgned. This docurnentalioh pioces~ wI11 help in lha collalion of variousq<e~!gns done totally through 
?marches and rnanufaeturing processes. 

43 Irnagemwin$s 
For 2-0 imagas, the geometric dalabase when processeil w ~ l l  pertorm Ple follow in^ operattons. 

* pradudion of 2-D drawings of asnmbly units and IheIr wnstiluenl parls; 
) transmission of geometry lo other programs for manipulalions. design, allalysls and rrianufactulirtg 

processes; 
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(ill) trtansmtsston of geomelry to be used In mansgernenl actkrHles. 

3 0  lrnlt~es&fdel 
Promsws wded out by the geometFfc databass when processed for 30 amwings wlli include: 
(I) mation of 3-0 drawings e.g. I~on~etric drawings from oodltuent pads: 
01) generation of aulmalic vlews by applying ihe pfinetpies underlying aulographic projections; 
clie performing the fundlons of 2-b gsometdc databarn. 

The 30 models am of thrae types as in cornpuler aided englneerl~ {I) Wire frame (it) the sutfaa? 
madelllng 

Ikr) solld modelling. 

The geometric database In wire framing axlends the 2-0 dreughHng appmach lo 3-0 space. It furiher matts 
object images uslng Hms and curves but withoul suff aces. ThegeornMcdatabam creates sulfates  forth^ 
m6dfdls generated In tlre surface mndelllq processes. In solM modelling. the geometric database nat only 
generates surfaws for models created btrl aIsothe hiemel parts that cannot be seen. The generated oblecl 
image when seetloned w e a l s  all hldden parts as in (he real objects Its self. All fundions performed trj thu 
geornetrkdatabase in wiw - framlng anclsuiTace modelling are aka carrlsd oul by 3-0 madelling data-base. 

Synthesis end Anaiyds 
The ~ B S  of synthe5is involves lhe m b i n a b n  of all malhematiw~. Iqtcal and graphtcal parts of Ihe 
pragram baing devebw. Standard and newly appiled equalions am analysed far h e  design k e n  
developed. Numericel results are oMained while vadow deslgn checks are carried out lo ascertain the 
valfdly of Dean .  Processln~ of lhls aspects of Ihe data-base Qlvas numarl~l  butpul of date lhat 15 used 
Iw mml manufaduring of the deslgn been cetlied wt. Thls Is no1 show on cam charl in rture (3) cl 
reference s o w r e  chart. Results obtained from thIs aspee( of dalabnse can also be trar!slemd to olW 
&curnmiaNon ssped of the datilbnse for hrther processing. 

f 00L3 FOR IND1QENOUS S O W A R E  DEVELOPMQIT 
hngrr&@d 

The hlgMwel language employed In computed aMed deslgn which are also applied to sofiware 
devebpneni for lndegeneous designs Include the folWng: 
) EASIC (I[) Assembly Language (Ill) FORTRAN (tvJ PASCAL (v) CIC" language. 

The BASIC; could be used lo develop softwares for deans In the! areas of simple types of cornpuler 
gnpbi~s. Database programs am also d l t e n  in basic and r11~fliput8led A high lsvel language sudi & 
BASIC Mht run too slowly for dynamkdlsplays in computer desi~ns henm paR of the progrems caukl be 
written in assembly language or code wiled up from the main BASIC program. 
C and Pascal Lanauaasa These are Ihe hih.lwet languages Vlal are bacoming ppular for complex 
graphtcs. 

Idie Languagw for soIhvw Dedapnenf 
The adv~ntages of C tangungethat makes It an ldie hlph level language for sotiwere development and more 
so far indenenus da*m are as enumerated following t31. 
0) Well slrudured lsngua~e for software development end mnmtmanoe. 
fl!) Abllly to handle large and wmplex program 
(Iii) HQh a w d  aompllation snd generstfon prwrarnmlng. 
F) Ability to perform slrnllarcperaUons as on the 1BM In asernbly Language much more ~0n~eIIienlly 

us in^ C language. 
(v) PoctaDllly of mmpller 
(vF) The S€andanl Itbrary concept 

Powerful and varied repettoin of opd ims .  
(41) Elegant syntax, ready access io the hardware when nftmted. 
ox) Ease d optfmlslng eppticallons. 

H- Ibr sahv&ra DeV&pmflt 
Thw type of simple Computer Aided Design (CAD) syslerns fowd i v a l l  flnns and inslhulions of h'gher 
lsamlng hl thk p n  of the world oansMs of a small PC based s y s t k a h  a wpplsmenlsry memory strt 
keyboard. However simple CAD slatlans could be bslancsd up Mh open ort;hlt&ure cornpuung. 
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It Is important lo choose hatdwara fhai has flexiblllty to take advanlaga of the modification% in software or 
hardware technolqy. Care must be taken to ensum that jhe most s $ropriatc scmen, graphics cards, 
adaptors, an(l U).~TOEBSWC am seIeCIed forth. hlendad sonware s y s l e !  T,na colour grapllics capnbililier 
of these harclware can be anhancad using standad graphics adaptom 0.0. V.G.A. Wdeo Graphics Array) 
and'EGA (Enhanced Graphics Adaptor) as well as meths w-promcessor or extended Ram memory. 

FUNCTIONS MODES AND COMMANDS 
The language mode tuncttonsdescribed in thia secilon include those that were used Lo develop Ihe software 
for designing and generating profiles of varlous Cam lypes, the than of whlch is shown in Flgum (3). The 
language modes used for software development ganemlly and which can also be applied to indageneous 
designs based on CIC4 high level language aparl rrom the text and  raph him includes the ANSl Cursor 
system control. The Spawnl command and systems wmmand far printing screens. 

The ANSl C m  System 
This Cursor Syslem control Is lfsed in the reference sohare (CAD of Cams). The system Cursor contml is 
to dlreetly WnWI the padtlcn of Cumr on the screen. However, sin- this system does not mist on lhs 
Read Only Memory (ROW of the computer, software a$~rllhms have lo be wri t i~n in connection with t h ~  
existing ANSlfibs located in the opefaling systems as to make cursor control operatwe. The uswe ul the 
system contml Is employed for selectm me various options on ithe menu table on every screen dispiay. To 
use the ANSl syslem steps are taken to tnstall tha syslem driver in Ihs operating systems [3]. 

Vze SpaW FmI@ns 
This command makes the compliattm of lawe propms of thousands of lines possible by a method callad 
child processing, The methods Invokres (i) bres!dn(j the lerge pmgmm Into smaller program modules (Child 
pfograrns) (lr] compiling the program modules s~parately (ill) Cornbinlng the execudon fllss of already 
mmpiled programs, (h) Rnstly the spaw~~l command retuqs mntrol to main program after running the child 
pm-s. 

7718 System Command 
The prfntlng of sereens uslno the high level C/C" language! Is not posslblb without the use of the systems 
mmmwd. The systems command once incorporaled Into the main program enables the programmer 
produce hard wpiss of vadclus dasigns as h other universal software. 

SOFTWARE PACKAGING TECHNIQUES 
The crea!ion of software packages that can be used unkersdly outside the environment of Ihe~r 
developmenl Is an area that he$ lacked adequate undersIanding in the whole process of saflware 
development, moreso in tbh parl of ttta wild. Oullind hem in below are testacl bchnlques In stages (see 
figure 2) far crsatfng stand-alone software as applied lo lncfegeneolls designs. 

Stags, I: A w t h r n  Dewnopmenf 
This sf8g6 QOVIB all prooessus or developing sofiwam algorithms described In sadlon 1-3. Programs Larger 
lhan ebwt 4.000 tlnes of atgorilhm have to be broken into smaller seperak programs called program 
modules. The sample program of chart show b figures 3 was broken inlo Tour program rnodutes (Cam 
design 1-41, 

Stage 2: CompII&tIon of program rnoduIes 
All program modulss are at this stage developed Into ~omplele 81~~1rithm and made io bscome seperalc 
progmms that can be compiled. The campilalion of the program modules a n  carded out uslng tho hiah lwei 
complbr and I h l r  sepclmte execullon llles are genemted shown as Module 1. m e .  to Module 4. Exec. in 
Qure 2. 

Rage 3: ComBinatIon of M 8 1 m  mdufes 
Udng the spawn1 command In C" hqglrage ail program modules are combined to lorm une prooram r~?lcld 
be main program. Rmmpilatlon of the main program Is then carried out and fha overali ex~cutlon f le IPI 
ihe maln program Is than obtained. 

,Staw 4 Tempwiwy P q m m  Packam 
A suMirectory is created under Ins ma1n m a  directory containing the C" complier. All program mouulo 
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execulian files as well as that of the maln program are mpied Imto ihe new subdiredory. Slnca Ihe programs 
are slfH W i n  h e  envlronmenl of the compiler, the package is tesled by typing just the name of the malr: 
progrsm a! the subdlmfory prompi, One entered ma sonware operates as a stand-atone package but in Ihe 
compiler's erwlmnment. 

St- 5: Fkrlel -am Packaging 
At !his stage the software package dweioped is made free of .the compiler envlronrnent. To achieve Itrls 11) 
The whola execution programs (modules and main pmgmm) are eopted inlo the final external slotage units 
e.g. dkketfas, dlsks, e.1.c. (li) All the flies needed for compilation are extract& Imm the main cgmpiter in 
Lhe mot dlreclory of the envltonment of software devalapmenl. {iii) Extracted files (see flg. 2) from compiler 
ere also copied Into Ihe inlttal exlemsi storage unll In wtblch the program execution flles were copied. thr) 71e  
package urn then he lesled by lyplng In a nama as perlalnlng la Nfmain prooram once loaded nn anv 
system oulslde design snvtronmenl. 

COPlCLLtStON 
PrWe& forsoflwam development of Indege~eous dctslgn am high as all the tools (hardware, sonware anrl 
high lwd language lexls) are now avellable in mos! developlng coontrles. A notable dlsllnctian he9 been 
made butween sonware devalopmnl for lndegeneous dsdgns which entails bullding algorithms from high 
level len~uagea such CIC*', Pascal e.1.c. and the use of atready devalopod packages for design procedur~s 

The gap existing In the knowledga of development and usage of soflwars between me advanced swl 
developing countries csn be reduced and evon!ually dosed upwith fhe introduction of a featistlc foundaiionsl 
base far developtng saffware packages for Ir#legemlrs dsslgns In t l s  parl of the woffd. The large arnounl 
of money spent and losl on Impofled sothvant and IrrduStrlal setbBcks as a msult of lack of proper use and 
lnadeaptablllty of such Imported sofhvare to lndegeneorss and local destgns can be greatly reduced wllh Ihc 
advent of Indegmwusly designed saffmm packages. 
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SlYOtDWO 0. EMMA- PROSPECTS FUR S O W A R E  D E U E & W E W T  FUR #Q/OEHOUS DESlbHS 
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Fly. 7 ,  TP~M m~lw IN qotlwntr W c h n q h q l q t ~ ~ S  and 
hhniyur.s b m  w *&tl-e rlt*vcluiltul Rad el crrmr) 
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