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INTRODUCTION




INTRODUCTION

1.1 Data Modeling

A databéée is a collection of stOred data together with
their deseription.ana/inter relationships:. A Database Management
~System (DBMS) prévides_users with a conceptual representation of
data that does not include depails'oéihéw the data is stored. It
is here the 'Data Mbdeling'_épters ~the scené. Underlying,thg
structur; of a.databaSe QS'the.concept'of a datamodel, a
 collection of.conceptual:tools for7déséribing data,'data
rélationships, data semantics, and consiétenéy'constraints. A
data model provides the conceptual representation .of the data and
hence. hides fhe storage-détailssfrom the ﬁsérs. The users are
blissfully obliyious of the‘Way the data'ié'stored but are aware

of the framework of concepts used to express the semantics of

_database;

The various data models that have been proposed can be
grouped into three groups : object-based logical models, record

based logical models, and physical data models."

1.2 Object Orientation

The 1990s will undoubtedly be called the decade of object-
orientation. The need for this novel paradigm is rather simple.
Users are. demanding more functionality from their éomputing-‘

- systems. They are asking for simpler, easier-to-use computinq



environments. Increased functionality and easier to use
computing environments come at a price, however. They demand
more complex underlying systems. This means more lines of code

to be‘organised,_managed; and maintained. - S

- Object Orientation can be loosely described ras the software
modeling and development (engineering) disciplines that make it

easy to construct complex system from.individual components.

The intuitive appeal of object orientation is that it

provides better concepts“and tools'with which-to;model and

. represent the real world as closely as-possible.. The_advahtages
in programmingland data modelihg are many. .As pointed out by
Ledbetter'and Cox (1985)3“....objectz(Oriented) programming

allows a more direct representation of the real world model in
the code. - The result is that the normal radical transformation
from sYstem_requiremehts (defined in user's terms) to system

specification (depend in cbmputer termsy'is‘greatly enhanced.

Object orientatién prdvides;bgtter paradigms ang;toﬁls for
(i) Modeling the_real’world a$ close tb a'uéer‘éipergpective as
possible (ii) Imterécfing'easily with ‘a computational
environﬁent, usinghfamiliar metaphofs (iii) cConstructing reusable -
software components and easily extensible libraries of software
modules (iv) Easily modifying and extending implementations of

components without having to re-code everything from scratch.

Object orientation attempts to satisfy the needs of  end

~users -and as well as those of developers of software products.



This is accomplished via real world mbdeling capabilities. In
6bject—éfiented programﬁingvthe cent%él entiﬁies are data (vs
'pro¢edure or subroupihes);: The-data“objeéts communicate or-
invéke oné‘aﬁothervtﬁfo;gh;sénding messages to each other.
Collection of objgcts thqt.respond to ‘the saﬁé‘messages are
implementedvthrough ciasses. A class describes and impleménts
allrthe:methods that éapture fhe béhavior~of its 'instances'. The
'-imﬁlementation is totally hidden or encapsulated within the
‘class’ In othef bedSJ imﬁlementétions can be extended and
modified withoﬁt affecting:£hé users of the/class ih any way.
Thus, classes.contributé_both”to the modeling o? the real world
and to softwaré,exténsibility and reusagi;ity.ttClasses inplement
a very funaameﬁtal'concept ih«object-orientationxﬁamely abstract

data types.

.A'Claés,is like a module. with.object'oriéntation, these
modulés can be'used,po£30nly-in diffengpt app1ic$tions but also
to extend of speciéiize‘a'class;i’This is aéhiéved through
inheritance. jIn,additibn):it allo&s software_médules to share

- code and representation.

The three main computer science areas that have been

irreversibly influenced and affected by object orientation are

programming languages, database management system and. interfaces.

1.3 Object Orientation in Data Bases

The forerunners of database management system'were
generalized file routine systems. . These file management systems
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were able to dlscretely perform common operations on files,
1hdependent of their data. Some examples of these routlnes
include, sorting; file'maintenance and report generation. Then
camevtheiNetwork modelyvthen the Hierarchical.and.finally the
Relational-databases, came into existence. Those to follow'viz.
the Semantic data models and thedComplex»object models were
mostly research proposals, projects or prototYpes. 'The Complex
object-models and the Semantlc data models lald a flrm foundation
for the development of a number of object orlented databases

both in research and the market place Concepts such as complex
objects, object identity, inheritance and set anditUple valued
attributes propagated thus powerful object-oriented.database
system. Each“ohject oriented database wasyinfluenced'by one or

more of the complex and semantic data modeling alternatives.

The object oriented logical models are used -in desCribing
data at the c0nceptual and'view levels. They are characterlzed
by the fact that they provide falrly flex1ble structurlng
capabilities and allow data constralnts.to be specified
explicitly. There are many different models, and more are likely
to come. ‘'Some of the more widely known ones are the entity-

relationship model, the object oriented model etc.

The entity relationship model has gained acceptance in
.database design. and is widelyused in practice. The object
oriented model, includes many of the concepts of the entity-

relationship mode, but‘represents executable code as well as

data. It is rapidly gaining. acceptance in practice.



A n&mber of research efforts are in progress'in creating
6bjectforiented advahced,DBMSs pased - on the obféct—ofiented
paradigm. . AhQ;hér difeétion‘oonbjé¢t oriented détabaée researéh'
is being concentrated.on the exténgibiﬁy of relational systen.
Prototype efforts such as POSTGRES and STARBUST attempt to
provide éxtensions to the relétional system:” ‘In the third
category of effofté'éuch as EXODUS, Systém'designers’are
. experimenting. using ‘a_ "Toolkit":apprbacﬁ 1fe., softwafe tools
and libraries té éeneraté'a databasé system specific to the

application domain.

1.4 Graphical Data Bases ar_ld Existing Pack.age_s' |

The first infefnational standard on éomputer'graphics, the
Graphics Kernel System (GKS) (IS0 1985].éppééred in 1985. It
pfqvides a functional interface between the application progran
and multiple input and output devices. It is a two-dimensional
- system. This was followed by a related standard for three-

dimensional graphics GKS-3D [ISO 1987] in 1987.

Both GKS and GKS—jD standards enable graphic data to be
grouped into segments. Segments can be manipulated as single
entities. That is, segments can be deleted, made visible Qr
invisible or highlighted. Once.a segment is created its contents
cannot be modified. That is] existing primitives in the segment
cannot be -deleted or modified and new primitiVes cannot be
inserted. Transformations ¢an be applied on segments. These
operations affect the entire segment, thereby affecting all the

priﬁifives within the segment.
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A picture may be constfucted from a number gf-disjoint
_seéménts. This is becaﬁse a'segment ¢aﬁnotfinciudé or contain
:reﬁgréhCeSIto ofher seémen#s, tﬁus providingvaﬁsingle—level or
flat-graphics daté.stfucturé. Therefore a compiex picture is
flattened. in conﬁrasﬁ to-segments, output primitiveS'cannot,be

addressed or manipulatéd as individual entities.

'Since ﬁhe structuré'of a cdmplex”pictufe iS'hierarchical,
 ndt flatténeq, it .is desirable tb.retaiﬁvthe original
hierarchicalvstruéture at the graphical level and therefore the
segment model of GKSiis not égfficient, -The Programmer's
Hierarchical Interactive;Grthics System (PHIGS) staqdard {ISO

1986] overcomes these problems.

PHIGS is designed to support’applicafions which need highly
.‘dynamic displays. The graphical data in PHiGS'iSYOrganized into
 strgcturesvwhich‘co;sists_of a sequence of structure elements.
Structures may refer to other structures. iThisvéhéblesvhandling
of hierarchical relationship amonglgfaphics data and;ménipulating '
"geometricaily related objects: It provides funcfions for editing
» the-contents of a struétufe. But the editihg'fuqctiohs are vefy
limitéd: they only_allow’structure elements in a structure toc be
deleted, inserted or replaced. PHIGS doesvnot allow editing the
contents of.individual ‘elements. For example, it is not possible
to edit a point of a polyline or to -'add a new poiht to a

polyline. To achieve this the entire element must be

- regenerated.



Both the GKS: and PHIGS entities”which are’not"defined as
separate cannot be accessed and manipulated as 1ndiv1dual
entities. Also, it is not possible to assign names to ouput
: prlmitlves and to manipulate them as 1nd1v1dual items. That is,
both systems dlStlngUlSh between output primitives and
- segments/structures. fIt_lS not possible to as51gn attributes to
-a collection of graphics primitives by name or identifier. For
example,fif we have to assign. color "red" to-a group of
‘primitives, we have to open a. segment)structure and then set the
attribute color to "red" and then 1nva11date the attribute by
assigning a color”thatlis different from "red" We cannot use
the 1dent1f1er for thlS purpose., Also, 1t is not p0551b1e to
:a551gn attributes such as v151b111ty, highlightlng, etc. to
-1nd1v1dual prlmltives. For example, if an individual primitive

has to be made visible or invisible, we have to create a

segment/structure consisting of only one primitive.

Further, it is not possible to impose constraints on
graphical data. For example, we cannot restrict the character

size to a minimum for legibility.

,‘The creation and manipulation of individual objects, their
geometry and attributes are very important in any graphics
systems of today. For this it is necessary to be able to address'
and access individual objects. Further, it is also important to
establish relationship among graphical objects and define

operations on them. Object-oriented paradigm as a basic concept

provides these features and so it is,becomingvvery pobular. P



»Theiémérqenée of'objecého:ienteq languages and §§stems-have ’
~added a new dimenéioh in thé.fiéid‘of éomputer graphics. The
Smalltalk-80 [Goidberg 1983], [Goldberg'1984]‘is a\typical
frepresenpgtion_for supporting_gréphiés‘in object-oriented
'pfogrammiﬁg envirohment. fit is'a raster graphics éystem and
supports,direct piXel/manipulétiqn. All graphics'priﬁitives are
objects'and can be calléd by néme and refereed byjother objects.

y T .
bThey can bé direqtly assignéd attributes and can be. manipulated
individually.' In aadition to graphics primitives, Smalltalk-80
also provides speqial Classes tofgeneééte windo&s; menus and
dialog boxes. These features are partieulérly-releYant'to the
-development of user inteffaces [Bafth 1986], [Myers 1989].
Smalltak-80 graphiés systems do not support hierarCHical picture
structufe andvtheréfore it has to be implemented with available

Tt

objedt-oriented programming tools. .

Small talk-80[4,5) opefates in 2-D screen céordinates'unlike
' GKS‘andﬂPHIGS which 6perate in world cdg;dinates.'\Also, unlike
.GKS/PHIGS it does hot providé functions for device ihdependent
graphics. Smalltalk=-80 doéé not maintéin.é database of
structures as in PHIGS. Unlike Smalltalk-80, GKS and PHIGS use
floating point coordinate‘syétem;. In general, Smalltalk-80 does
not support the range of functionalities that is expected from a
qraphics standard. Therefore, it cannot be called complete
.graphics system and it cannot compete with the graphics standards
GKS and PHIGS. They addreSS'different‘nééds and‘appliCations,'
and therefofe no single graphics package meéts all the needs. It

. i$ therefore necessary to synthesize between the existing object-



oriented graphics and functionalipiesyprovided by graphics

standards.

1.5 Constraints

Constraints play a yery*important.rolefin*domputer graphiqs
.specialiy in édppdtﬁiqg declarative sﬁyle of graphics}
'programmiﬁg; Howevét thq idea of ;mpOSing constraints on
graphical data is not new. Sutherland's Sketchpad”[Gi systemiwas
~the first to realize the importance of cohstraihté{ - In. this
system lihes; for example,_qan be éoﬁsternated'to be”horizontal,
_perpendiculaf\or parailél, ‘Borhing‘s Thiglab[7, 8j__advanced a
,step‘furthef by ;hcbrpbratiﬁg geheral-consgraints~anqlabplying
ghémvto interactive graphics simulation. 3Thithab4iI[§; 10] is a'
'éonstrainf programmiﬁg sYstem td'cbnstruct user interfaces. _The
"constraints are used to map between ‘application objects and
'graphical objects on the display screen, to maintain consistency
"between multiple views of data,: window layout and animation.
These are implemented in Smalltalk-80. In Nelson's JUNO graphics
system[11], constraints are allowed to be specified by selecting
icons and points. There are four types of constraints possible;
making two lines of equal length, two lines parallel, and a line
horizontai or vertical. - The novel feature of this system is that
interactivé editing of any displayed 1image results 1in

modification of the text of the program accordingly.

Constraints can be classified into one—wéy and multi-way

constraints. In multi-way constraints, when two or more objects



are;attached by a’ constraint then modification of any objeet
'impiies\the modification of some erAall the other objects again
satisfyiﬁg the constraints whereas-one—waylcbhstraints’allow_'
modlflcatlon of only one object so that the other objects are
'also modlfled~satlsfy1ng the constraint. 'Both Sketchéad and
‘Thfgiab_are examples of multi-wayﬂcgnstraint-based systems. For
qheiway constraint-based system we refer'to[12,13j.,Multi—way--
_comstraints are more difficult,to implemeﬁt than one-way
.constralnts. Also they ‘can introduce amblgulty at the design
level. The theory of constralnts hlerarchy was 1ntroduced by
Borning et al[14) to»ellm;nate'thls amblgulty, Vander Zanden[lS]
proposed a new constfaint—solving algorithmAto solve multi-way
ﬁcohstfaihts\in real time at the.dser interface development'

‘environment.~ Leler s Bertrand[16] is a constraint language that

is used to solve systems of constralnts

In the sohstfaint—based system mentioned’above constraints
are used to control the layout of ob]ects on the screen.. These
systems allow constralnts to be 1mposed on‘the geometry of
bob]ects and on the relatlonshlﬁmbetween_two 'or more objects.
Also, these-systems do not’consldervconstralnts that are
importantvin this framework. As thesefsystems'are,not database
systems-they.do net imposeAsonstraints when new objects are

inserted in or deleted from the database, or are modified.

1.6 Declarative Approach

.Invany éraphics application)-pictures are typically

represented procedurally as a<series’6f calls to graphics~drawing



. routines (or cbmmands)'whiéh manipuiate pixel areas of raster
device. In the declarative approach one specifies what has to
appear on -the s;feén'and'céﬁseqﬁently what modifications are
réqhired, ratﬁerffhén how the picture is displayed and
‘modifications are perforﬁed. Thg‘picéuré contents are described
in terﬁs of objects t?at are to appéar on_thé screen. The user
manipulates 6bjéé£s of the p{cturéf-rather Fhan manipulating
pixel areas. For exaﬁple; if an bbject has to be mqyed from one
porpion of thé scréen'tqféhother: in the declarativevapproach one
needs to assert the néw'locapion.rathefvtnan to erasure the

object and to redraw it.

The main.advantage of éhe declarative approach is that the
,modificatiéns‘of the picture’cqnﬁéﬁﬁs are easier'to(perform as
. compared to the procedurai apprbacﬁb For example, in the case of
modification of height of a pyrémid the user has fo calculate the
new location of tﬂe fifth vertex in a procedural approach. If
the fifth vertex lies on the base, then two actions can be taken.
One is checking before modification and the other is to allow
modification and sending an error message at the time of
displaying. 1In the declarative approach, we represent a pyramid
by specifying the size of the base and its height. With this

approach it is much easier to ensure that height never becomes -

zero.
In PHIGS the graphical data is organized into structures
. which are collection of strfcture elements. It provides
functions for editing the contents of structures. That is, the

11
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’Stfgctﬁre elemenfs in a structure can be de;etéd or inserted.
But it does not a;iow'editing-tﬁe_Cpﬁtéhts”of'individual
véléments. Fof-éXample,vit is- not possible to modify the number
of.PPiﬁts ih<a pbl&liné;  To'a€hieye'thiS the éﬁtife elgﬁent must
be régénerated.”_Egtities can be accessed and ménipulated only
when they are defined as separate entitiés;x-Also,'it does not
allow constraints to be imposed on,graphical dété.. For example,
‘we cannot restrict the.charaqtef size to a minimum for

legibility.
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EXPLANATION




2.1 Motivation

Many graphics system_(nentioned in sectionv1{4) address
different needs and application and‘therefore no single system
‘meets all the requirenents,v They“cannot be calied-complete
systems'and”cannot competecﬁithbthe:graphics‘standard; Thus it
is necessary to syntheSize‘thevexisting object oriented éraphics

and functionalities provided by graphics standards.

ThlS 1s an effort toylnteqrate the declaratlve approach to
graphlcs and object orlented data modellng technlques to form a
fruitful symbiosis for constralnt based graphlcs database
’fsystem[ls 19] Efforts are made to 1mb1be rlch modellng contents
to descrlbe graphlcs data and allows sharlng of - representatlon.
It also cons;sts_of successful implementation of 1ntegr1ty con-

straints. -This:implementation is done in C++.

We'present a'generalzpurpqsedoonstraintfbased.graphics
database system. In our schene all graphical entities are
treated as objects, which can be addressed and manipulated inde-
pendently. Objects are supported as ‘instances of classes, which
in turn, are organizedrinto 'is-a' hierarchy( refer to the
HIERARCHY FIGURE). The declarative approach to graphics allows
us to represent and manipulate_objects at the same level of
abstraction at which the user thinks but not at the level of
pixels or.drawing routines. It allows us to speoify the contents
.0f the picture 1in terms of objects that are to appear on the
screen. The contents of the picture are stored in the database.

- _ » . ¢ .
Thls enables us to share representation of pictures. Further, in

’
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't,ggf_séheme graphics data is specified in_screen"?oordihates. We
allow COnstraihts'to be impgSgd’o@ individual objects; Oour work
~can be,successfull; exténdéd fpf scientific'modgling ahd~comput—
/er-aigedvdesign in meéhaniéal»ehgiﬁgéring. ‘

In our package, each graﬁhical objéct can.;@dfesséd‘by nameA
df_identifier; AttriBhteS’can Ee assigned to objects as part of
their own ihherent'infotmatiqn.> Thgfefore the values of the
attributes can be inquired directly. Attributes‘éf»an-object can
be selected.ana ménipulated“individually, That is,-they can be
o deleted, modified, transformea_etq.‘ Thus,’even/primitives can be
edited. An object may'be-referred'Sy any number of'objects.
Objects with the same structure (attribﬁtés) and behavior (opera-
tion) are regarded as instances of one class. Classes are organ-

ized in a class hierarchy called 'is-a' hierarchy. The root of

the hierarchy is SHAPE.

Class SHAPE has display attributes such as color, linestyle,
in addition to spatial attributes. Primitives such as line,
rectangle, triangle, polygon, text, circles etc. are created as
object which are instances of subclasses of classes of respective
names. Even HELP is also a class, which acts as a help command
for the user. The user constantly uses this class or its in-
stances to navigate through the picture. We provide separate
classes for each type of primitive. Class hierarchy allows
sharing of methdds by related primitives. It also helps in
‘setting default values for undefined attributes. Operationé such

as_scale, rotate and translate are inherited by the subclasses

14



" through class hierarchy. Operations such as calculation of area,

perimeter etc., can also be performed.

2.2 Working

The package when adti?ated,vdisplays a hélp.menu'on the
screen (refer to the PRIMARY MENU figure). The names of differ-
ent primiﬁives which can bendfawn ére disp1ayed:at the top of
the—écreen, horiZOntally, starting from LeftTop to RightTop.
They are HELP, CIRKL) inIA; RECT, .,POVLY,YH and TEXT. ‘Al‘s'o there is
a vertical pull down'ménﬁ'against'HELé,.starting from LeftTop-to
‘LeftBottom. The different~helpffuhétions that.a%e:availabié'on

this pulldown menu. are draw, move, rotate, scale etc.

Any primitive‘cah be séleétéd by pressing the arrow Keys
.approp£iately, and. RETURNing. The pull down help menu is re-
placed by é secondary help menu which displays the different
A,types of values tO'be-entered (refer to the SECONDARY MENU fig-
ure). If for example, a primitive CIRKL and the function DRAW
is a selected, then the pull down menu asks for the 'location',
{Radius', 'line color', and 'fill color', in the secondary help
menu (again refer to the SECONDARY MENU figure attached).  When
the appropr}ate values are entered, .a circle qpéears on the
screen and again the secondary pull down help menu is replaced by
the primary. pull down help menu (refer to the figure with the
circle, attached). Now if we want to move the circle, we have to
- select the function MOVE'by using the 'arrow keys' and RETURNing

it. Again a secondary pull down menu, asking for the new loca-

tion; appears in,place of the primary help menu. ‘Once the new

15
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lbcation‘is supplied, tﬁe(ciréle ié moved to .the new location and
theAmeﬁu isvreplacéd-with'éhe primaryfhelp menu. In this way all
:the primitives,can be drawn and ény;othér transformation can be
done’on'these._(Different pictures have been drawn, whose figures
are attaqhéd, éntitléd”figufe 1, figure 2, figure 3) This is in

the first phase.

<

_.In»the Eecond pﬁase,'oncé different priﬁitives are drawn
ife. once the picture is complete, the user is free to store it.
”The,piéturé is sﬁored'in a'segment;~‘A:new.file'is-created and
the diffé:enf pnimitives with their respective attributes are
sfored in the file. Theluséf is free‘t01redraw the stored

picture, and even perform any future modifications.

In the third phase, the important service the package offers:
is the inherent constraints it offers while drawing the primi-
tives. There are different types of constraints. Undef thé“
_ intra-object constraints, one cannot draw a circle with_radius
less than or equal to zero. Also a circle cannot be drawn with
its location near the boraer of the screen and a radius which
makes it éross,the border i.e., onc; the location of the circle
is fixed, the maximum value of radius.gets automatically fixed.
These are one type of constraints. Also, we can impose inter
object constraints (i.e. one way and multiway constraints). For
example once the location and radius- of a circle are fixed, the
location and radius of. the second circle are-parfialiy_fixed, if
we define that the two circles say, form the two.wheels of a

bicycle.

16



2.3 Code

.V_The»paCkage_cdnsiéts~of-fiVleiles, one'calliné the other
four.  It also includes some library header'filei{lThe Librgry
Files which have been used are {graphicélh>, <conio;h>, <mathih>;
<stdlib.h>, <stdioih$,'<iost;eam.h>,.<étring;h?, <dosLh$.For
obvioﬁs reasons.(bécaﬁse?the whole effort itself isnﬁo'buiid a
. graphics packagef,ithe"Graphiés File' has been uSéd;'Conio.h?
has been included because it declares various functions used in
calling_the'DOS'¢onsole I/0 routines. And rDos.hj,has.béen
included because it defines various constants and givéS'declara?
p}ons-needed for DOS and 8086-specific calls. The 'iostreém.h!
declares the baSicmé++ (verSion_Z.O) streams (I/O) roufines£  The
'math.h'qfile has been«iﬁcluded.to calculate the different values
of the 'pfimitives'.'stdio.h' defines types and macros heeded‘fér
the Standard I/O package defined in Kernighan and Ritchie and
extended under UNIX system V. It defines.the Standard-I/O prede-
fined‘streams.stdin,stdout,stdprn, and stderr, and declares
stream—levei I/0 routines.'stdlib.h' declares’seVeral-commonly
used routines:conversion routines, search/sort routines, and

other miscellany. 'string.h' has been included because it declares

~ several string- and memory-manipulation routines.

The five files that have been built and used are, the. main
'file,.the menufile, the primitive file, the erase file and the
shape file. The mainfile includes the rest four. The menu file
~consists of different menu being defined in a hierarchy. The

primary pull down help menu and the secondary pull down help menu

17



are"defined separately.. Thefprimitive file consists of different
primitives. The erase file consists of functions that help in
~>erasing“the menus. The shape file consists,of~fthg~root class

SHAPE defined, with its attributes and methods.

.
The class SHAPE is aefined as follows :
© location : égINT- E .
line color ": String
fill color : St#ing
line style : Integer: | '

line width : Integer

.operations
set (s:SHAPE) ----> SHAPE

draw(s:SHAPE) ----> SHAPE . o .. -

‘class POLYGON
points : Integer
locafion v POINT
line color : Integer
fill\pattern,f Integer

'fill-coldr'_ : Integer

operations
draw (p:POLYGON) ===--- >’action

\ move (p:POLYGON) ----- > action
enlarge-(p:POLYGON) ————— > action
rotate. (p:POLYGON) -——--- > action
erase (p:POLYGON) -----> action
paste (p:POLYGON) -----> action -
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change line color (p:POLYGON) -=----> action

change fill color (p:POLYGON) ----- > action

change fi1l_sty1e (p:POLYGON) =—-—--- > action

class CIRKL

location : POINT
radius : Integer
line color : Integer

£i1l color :" Integer

operations

NOTE

class LINE

-

draw (c:CIRKL) -;——> action

move (c:CIRKL) =----> action

enlarge (c:CIRKL) ----> action

rotat (c:CIRKL) ----> action

erase (c:CIRKﬁ) ~——=> action

paste (c:CIRKL) ----> action

change.line éoiér'(Q:CIRKL) --—=> action
change £i11 color (c:CIRKL) ----> action

to CIRKL.

location : point

line color : Integer

line style : Integer

line width : Integer

19
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.operations

draw (1:LINE) ----> action.
. L oo
 move'(l:LINE) --==-> action
enlarge (i:LINE)'———i> action:
rotate (1:LINE) ----> action

/ . . , .
erase (l:LINE) ----> action

pa%te (1:LINE) =----> action

class TEXT . o \

: iocatign.:‘point' )
direction f'}ntegef
color : Integer
char sizé : Integer

dpefatiéns ‘
write (t:TEXT) — actibn, S - ‘
move (t:TExT)'—-;>;aqtioﬁ | |

change color (t:TEXT).---> action

Such‘é repré§enfa£i0n qén be easily‘bé éxtéhded to 3D. Fof'
this every cla§§ ahd.primitives.have to be definedﬁappropriately
iﬁ the 3D and the attributes and operations get trahsformed
appropriately.

;
REMARK : The user is expected to learn only a few commands . fo
select, one has to bring the cursor to the appropriéte'and
RETURN. To move the cursor, the aarrow key' are used. To come

out of the package one has to press 'ESC'.

20



A; far»as'storing the picture is concerned, the 'store'
functidn-is*seiected after-dréwing eéchtfigure, and that
primitive is étoréd. The;aﬁtributes of the primifive with an
appropriate code for ;espective'primitiQe is storéd in a segment;
More than bne segment can be opened at a time, and“the primitives
caﬁvbe appropriatelypﬁtéred. "The 'rédraW' function is to be’
)selectéd to draw a stored piéture. The menu.yill display thev
) names_of'differéht stored pictures. Once thé‘rééuired picture is
selected, the package draws the.ﬁicture. Now modificationé can
be perfoémed on this picture and again the modified pictufé is

stored. This can be repeated for any number  of times.

Next the menu creation»and menu erasure are done in
different files. -Menu creation is through calling the functions
thaﬁ displays various rectangular blocks with appropriate text
written in it viz. 'HELP', 'CIRKL' etc and, 'Draw', 'Move' etc,
in different colors as defined. Erasing of Menu is done using
the principle of redrawing the menu with ghe text in black color
so that it disappears in the background color. Here it 1is

obvious that the screen color is 'black!'.

The menu creation file consists of collection of 1library
functions for displaying rectangles and outputting text in each
rectangular box. For example,

rectangle(xl, yl, x2, y2);

outtextxy (x1+n, yl+n, "TEXT");

-
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first creates a rectangle with (x1,yl) being the left-top corner
aﬁd‘(xz,yz)vbeing right-bottom corner. of the rectangle and writes
, \ ; ,

the text TEXT startihg'at-a point (x1+n, yl+n) (where 'n' is an
: N

integer) such that the ‘text fits properly into the box.

Again, if the color of the rectangle is not specified, the
rectangle is drawn in the default (white) color. But to have a

different color, the function,

setcolor(color);

-

is to be called, justvbefdre the rectangle is drawn. The systen,
Qhen encounters this function, changes the default (whité)-color
to the new color and all the fiqures drawn are and text written
is, in that'color'until it encounters a similar function

-assigning different color.

To move the curser on the menu, 'arrow keys' are used.
Cursor jﬁmps from one rectangular box to the other (or in other
- words from one text to the other). 1In order fé differentiate a
selected text from a non-selected text, RED and GREEN colors have
been used. The selééted text is always in GREEN and the non
selected will be in RED. Hence, for example, if 'CIRKL' is
selected from the primitives and 'Draw' is selected from the
functions, 'CIRKL' and 'Move' are displayed in GREEN and the rest
text i.e. 'RECT', 'TRIA' etc. primitives and 'Move', 'Rotat' etc.
functions»are displayed in RED. Hence, the mére, RETURNing will

force the package to be ready to 'draw' a ‘circle'.

s
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Therfshape file' is the mbstﬁimportanf ﬁile,-next to the
' ‘primitive file'. It consist of.the;basi¢ functiohsvwhich'use
~ the library functions thét just assign the‘different styles and
.fonts to.theftext being written and the figures being drawn.
;For example, the méin function ih the shape file (which consists

of SHAPE class only), is Draw () which is defined as follows

Draw ()

{

setcolor(éoior);
.fiilcqlor(fcolor)}

,éettéxtstyle(font, direction, charéize);;:
seﬁfillstylé(patterh, color) ; |
'sétcharsize(multx, divx, multy, divy);

BE

The function setcolor(f assigns the defined 'color' to all
Fhe figures and text. Setfillcolor() fills the figures with the
color 'fcolor'. Settextstyle() sets the text style in which the
arguments cater to thgfobvious needs. Setfillstyle() goes with
fillcolor() by filling the figure with the defined color and in a-
~pre-defined style. Setcharsize() sets the size of the characters
of the text both in the horizontal and vertical direction.
The next important collections of'fuhctions defined in shapefile
is set().. These functions assign the values of the variable to

its appropriate variable. For example,.
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. Set (x1, yl1, w, Red, Blue) is a function for the Class
CIRKL; (x1, yl) is the location, w, the radius, Red, the color’
of the outline, and Blue, the fillcolor. The set function is

defined as follows,
. L 1’

set (x1,yl,w,  Red,  Blue)’

{

X1=x1; Yl=y1; W=w;

. -

}i

Color=Red; ’ fcolor=Blue ;

<.

Here the values x1, yl,w, Red, Blue are”assigned.to the

appropriate variables, which are used in the funEtién'Dfaw().

Hence, the functions set() and Draw() are called together to

draw any required primitive.

The whole set of functions when arranged in an order, look

as follows : v .
/

(1) set(xl, yl, w, Red, Blue)

{ X1=n1; Yi=yl; W=w; Color=Red;'chlof=Blue;}

(2) shape :: Draw()

{

setcolor (color);

fillcolor(fcolor);

(3) circle (X1, Y1,W);

24



The firét-function i.e. set() assigngtvalues:to the
variables, the second function i.e. Shabe s Draw() calls the
‘color' functions and £he thiré i.e. circle(), dfaws the circle,
at the location Xl,Yi"(ér‘xl,yl) with the radius equal to W (or
W), the'outlipe color being color (Red) and fillingHCOlof being

.'fcolor"(Blﬁé). .Similar methods are used for other functions

‘like 'Move', ‘'Rotat' etc, and for other primitives too.

The main file 'includes' the rest four files, and consists
" of the definition of the different classes. . THis file acts as
the mother file having an infinite loop in which it calls the

methods of individual classes through its respective objects.
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CONCLUSION

\

our aim of a fruitful symbiosis for a constraints based

graphic database system is achieved to a major extent.

Our package obeys the orders of the users to the extent of
drawing pictures, perférming different types of transfqrmations
(viz. Scale, Move, Rotate etc), storing the pictures, recalling
the samé, editing the,p@ctures,‘re-storihg the same etc. Intra-

object constraints are inherently(impbsed on the objects.

We did face some problems before we started and while going
through the pfojedt.>'The foremost one was, whether to use
windowé or not. Though the package, if created in windows, will
have obvious~advantages of easy.usg; easy mbdifiéation and a less
chance of getting stuck. But the factér which made us not to g§
for windows, is that our-paékage will not run if windows is not
available to thé uéef. Hence we did the entire project using
just Borland C++. - But we are)trying-to creaﬁe our'package in
windows too, which, in additiéﬁ to others, facilitateéwthe use of

a mouse too.

Creating multiple segments was the next important probiem
which stili haunts us. In our package one can open a single
segment, enter different values in it and close it before we open.
a second one. We are trying to crack this problem too, when we

. use windows for our package.
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):

-'Intra objeét constraints‘ is an easier conéept cohpared-to

- Inter objéct constraintsj(wﬂich includé one—way,»mﬁlti—way~
constraints), ‘which is our thirdiimportant'problem. Even certain
inter object»éonstraints like, if a single primitive in-a'segment

is moved,'then alil vthe'otheerrimitivés move iﬁ"a similar-
relative distance and in a relative directidn,'are easier
comparedvto,-imposing-éhé_conétraiptsvof locationfand dimensions
on a-secdnd primit&ve'once the first primitiye'is drawn. For
: example,;yhilé drawing a bicycle, the rgdiqs of‘both\thelWheéls
remain same. Hence, once the front Qheel'is‘drawn, the.radius of .
.the second wheél gets automaticallyvfixed (unless the bicycle is

not an ordinary commercial bicycle but a-fashibnablé old cycle).

This problem is still a hard nut to crack.
. 4

This package, when it oVercomes>the above three problens,
can become an important competitor to certain commercially
existing packages like GKS-2D, PHIGS etc.  We still entertain the

idea of making it so.
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APPENDIX




 //MAIN FILE

#include
#include
#include

#include
Void'main()ﬁ

{

char z;

<graphics.h>
<conio.h>
<fstream.h>

“PRIMITIVE.H"

int gdriver, gmode,_

// INITIALISING

gdriver = DETECT; // GRAPHICS

1n1tgraph(&gdr1ver &gmode, . - /./ MODE
“"c:\\borlandc\\bgi") ; )

circles cl , ecl; . // These are _

rect ri1 , erl; // the different

tria. tl , -etl; . // classes and’'

texts t[1]; - // their

polygon pil; // respective

lines 11; //  objects.

mm. submenu() ;
mm.mainmenu() ;
nr.help menu2();
© mm. setscreen() ;

int shlr = 1,
while ((z =
{

shud =
getche())

1;

switch (2)

{
//

case

else if (shlr
shlr =

{

case

(1)

case('R;):

(77) :

if (shlr ==

= 'x") 4/

shud = 1;

‘Here the programme starts.

//Right Arrow Button is

//activated here

1)

++shlr;

1;

else

++shlr;
switch(shlr)

break;

case
- case
case
case
case
case

}

smr

(2)
(3)
(4)
(7)

break;

mr.

cmr.
imr.
(5). :mr.
(6) *mr.
:mr.

help_menul () ;mm

.help menul () ;mm.
help menul() ;mm.
help menul () ;mn.
help menul () ;mm.
help menul() ;mm.
nm.help menuS() ;break;

help menul () ;mm

30

-help menul();

help _menu2 () ;break;
help menu2() ;break;
help menu2 () ;break;
help_menu4();break;
help menu5() ;break;



e

"/

" case('L'):

//Left ~Arrow Button

case’ (75) : .shud = 1;
: _ //activated here
~if (shlr == 1)
shlr = 7;
else '
. if (shlr == 1) .

shlr = 7; else

--shlr;
switch(shlr)
{ .
case”(l) :mr.help menul() ;mm.help menul();

break; o
case (2) :mr.help menul();mm.help menu2();break;
case (3) :mr.help menul();mm.help menu2();break;
case (4) :mr.help menul();mm.help menu2();break;
case (5) :mr.help menul();mm.help menu4 () ;break;
case (6) :mr.help menul(); ;mm.help menuS5() ;break;
case (7) :mr.help menul();mm.help menu5() ;break;
}
. break;

case('U"'):

//Up Arrow Button

if (shud ==
else --shud;

31,

case (72): f ~ (shlr ==1)
: o //activated here
if (shud == 1) shud = 10 ; :

else --shud; :
else

if (shlr == 2)
if (shud ==1) shud = §;
else =--shud; o

, else
' -if (shlr == 3)
if (shud ==1) shud =8;
else --shud;
else

if (shlr == 4) ) .
if (shud ==1) shud = 8;
else --shud;
else

if (shlr == 5) :
if (shud ==1) shud = 10;
else =~--shud;
else

if (shlr == 6)

1) shud = 7;

is

is



/1

case ('D'):
case (80): |if (shlr =1 )
£

if (shud==10) shud = 1;
‘else ++shud;

else

if (shlr == 2)
1f (shud ==8) shud =1;
else ++shud;

else

if (shlr == 3)
1f (shud ==8) shud =1;
else ++shud;

else

if (shlr == 4)
if (shud ==8) shud =1;
else ++shud;

else

if (shlr == 5)
if (shud ==10) shud = 1;
" else ++shud;

else

if (shlr == 6)
if (shud == 7) shud
else ++shud;

1;

break;

case('C')-

y

//6own Arrow Button is

//activated here

//This’ fixes the
//secondary menu

//This fixes the
//secondary menu

//This fixes the
//secondary menu

//This fixes the
//secondary menu

//This fixes the
//s8econdary menu

//This fixes the
//secondary menu

case ('c'):mm.clear menu() ;mm.submenu() ;
mm. malnmenu() ;mr.help menu2(); break-
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case  13: . // - ENTER button is
o ’ //. activated here

switch (shlr)
y .
: case(l);
switch (shud)
{

case(l) :mr.help menu2();mm.help menul();

break;
case(2):mr.helﬁ_menuZ();mm.help;ﬁenul();
break;
case(3):mr.help_menuZ();mm.heip_menul();
break;
case(4) :mr.help menu2();mm.help menul();
break;
case(S):mr.help;menuZ();mm.help_menul();
break;
case(ll):mr.help_menuZ();mm.help_menul();mr.opeﬁfile();
break;
case(lz):mr.help_menuZ();mm.help_menul();mr.closefile();.
break; |
default:mr.help menu2();mm.help menul();
breék;‘

shud = 1;

} break;
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case(2):
switch (shud)

{ v L v
// This deals with CIRCLE and different transformations on it.

case(l): mr.help menu2();mr.help menul();cl.draw_menu() ;
bl.draw(f;mr.ceraéemenu();mrthelp_menuZ();break;
}.case(2): mr.help;menuéf);mr;help_menul();mr,gen_erase_meﬁu();
mr;hor_menu();gl.hrdraﬁ(i}mr.gen_efase_menu();
mr.help_menuZ()}break;
- case(3): mr.help_menuZ();mr.ﬁelp_menul();mf;gen_erase_menu()}.
mr.eng_menu();bl.edraw()fmr.gen_erase_menu();
mr.help menu2() ;break;
case(4): mr.help;menuz(j;mr.help_menul();mr;geh_eraée_ménu();.
ﬁr.rotat_menu();cl.rotdraw();mr.gen_érase_menﬁ();
mr.help menu2 () ;jbreak;
case(5): mr.help menu2()'mf.hé1p menul () ;mr.gen_erase_menu() ;
mr.erase menu() cl. erdraw() mr gen erase menu(),
mr. help _menu2 () ;break;
case(6): mr.help_menuZ();mr.help;menul();mr.gen_erase_menu();
mf.paste_menu();cl.pasté();mr.gen_efase;menu();
mr.help_meﬁuZ();break; o R
case(7): mf.help_menuZ();mr.help_menui();mr.gen;efase;menu();:
mr.chng_lnclr();ﬁl.chng_linecolor();mn.gen_erase_menu();
_mr.help_menuZ();break; |
case(8): mr.help_menuZ();mr.help_menul();mr.gen_erase_menu();
mr.chng_flclr();cl.chng_fiilcolor();mr.gen_erase_menu();
mr.help _menu2 () ;break;
/* case(9): mr.help menu2();mr.help menul()‘mr gen_erase_menu() ;
cl.addfile();mr.gen_erase menu();

mr.help menu2();break;*/ \ J

}breék;
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1

casé(3):

switch (shud)

{ : ,
This deals with RECTANGLE and different transformations on it.

?

\

case(l): mf.help_menuZ();mr.help_menul();rl.drawmenuﬂ);
:ri.draW();mr.rerasemenu();mr.help_menuZ();break;

case(2): mr(help;menuZ();mr.help_menul();mr.gen_erase_menu();

-

: mr.hqr_menu();ri.hrdraw();mr.gen_erase_menu();
mf.help_ménué();breakf
case(Bj: mr.help_menuZ();mr;hélp;menpl();mr,gen_eraée_menu();
mr.eng_menu();ri.edraw();mr.gen_erase_meﬁu();
mt.help;ménuz();break;
case(4) : mrthelp_meth();mr.help;menul();mr.gen_erase_@enu();
mr.rotat_mehu();rl.rétdraw();mr.gen_erase;menu();'

mr.help menu2 () ;break;

case(S); mrlhelp_menu2()}mr.help_ménul();mr.gen_erése_menu();

mr.erase_mehu();rlierdraW()}mr,geh;eraée_menu();

5mr.help_menu2()}break;' -

case(6): mr.help menu2();mr.help_menul();mr.gen_erase_menu();
mrmpaste_menu();fi,paste();mr.gen;erase_menu();
mr.help_menﬁZ();break;

case(7)f’mr;help_ménuZ();mr.help;mgnul();mr.gen;efaSe_ménu();
mr.chng_lnclr()frl.chng_linecolor();mr.gen_erase_menu();
mr.help menu2();break; B |

case(8): mr.help_menuz();mr.help_menul();mr.gen_erase_menu();

mr.chng flclr();rl.chng_fillcolor();mr.gen_erase menu();

mr.help menu2 () ;break;
}break;
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case(4)

sw1tch(shud)

{ . . . |
- // This deals with TRIANGLE and different transformations on it.

case(1l):

éese(Z):

case(3):

case(4):

case(S)

case(6):

case(7):

case(8):

}break;

mrweng menu();tl.edraw();mr.gen;erase;menu();

mr.help menu2();mr.help menul();tl.drawmenu() ;

.tl;draw();mr.terasemenu();mr.help_menu2();break;

-mr.help_menuZ();mr.help;menul();mr.geﬁ;erase_menu();

mr.hof_menu();t1.hrd:aW();mr.Qen“erase_menu();

mr.help menu2() ;break;

. . \
- mr.help menu2();mr.help menul();mr.gen_erase menu();

mr. help menu2() break'

nmr. help menuz() ;mr..help menul() jMr.gen_erase - menud() ;

mr.rotat _menu();tl.rotdraw();mr.gen erase menu();

»

mr.help menu2() ;break;

:_mr,help_menuz();mr.help;menul();mr.gen_erase_mehu();

mr.erase_menu() ;tl.erdraw();mr.gen_erase menu();
mr.help_menué();break;

mr.help'menuZ()'mr.help meﬁul()°mf.geﬁ erase_menu() ;
mr. paste menu() tl paste() ;mr. gen erase _menu () ;

nr. help menu2() break°

mr.help menu2()'mr;he1p.menu1()'mr.gen erase _menu();
mr. chng lnclr() rtl. chng llnecolor() ;MY .gen_erase_menu (
nr.help menuz() ;break;

mr.help menu2() ;MX ., help menul() jMr.gen_ erase menu(),
mr.chng_flclr(),tl.chng;flllcolor();mr.gen_erase_menu(

mr.help menu2() ;break;
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case(5):
sw1tch(shud) _ ; o
_~L/”£his dealsewith PoﬁYGON apd*differentltransformations on it.
caee(l); mr;help_menuZ();mr{help_menul();pl;drawmenu();‘
| pl draw()'hr perasemenu()°mr.help'mend2()“break’
caSe(zjz-mr help menu2() ;I . help _menul();mr.gen_erase menu(),
| mr;hor_menu() p1 hdraw() ;Mr.gen_erase_menu() ;
mr.help;menuZ();break;
'case(4):dmr.help_menuz()}mr.help;ﬁenel()}mr}gen_erase_menu();
| 'Hmr.rotat_menu()}p;;rotdfaw();mr.gen_erase_menu();
mr;helpfﬁeﬁpé()}break; | |
case(SS: mn.help_menuz();mr.helb_menUl();mr.gen;erase_menu();
mr.erase_menu();pl.efdrew(i;ﬁr;gen_erase_menu();
mr.help : menu2()-break; |
\case(6$: nr. help menuz() ;MY . help menul() ;ME . gen erase menu() ;
. »mr paste menu(),pl paste() sMr. gen erase menu(),
mr. help menuz() break' | ‘
case(7): mr;help_menu%();mr,help_menuif);mr.gee_erese_menu();
Jﬁf.chng_lnclf();pl;bhng;iinecolor()#@r.gen_erese_menu();
_mr.help_menu%(){hreak; | | {
case(8); mf;helb_meﬁuz();mr.help_ﬁenul();mn.gen_eraée_menU();
| mr.chng;ficlr();pl;chng_fillcolor();mr.gen_eraseﬂmenu();
mr.help menu2() ;break; |
case(9): mr.help_menuZ();mr.help_megul();mr.gen_erase_éenu();.
mr;chng_fiptrn();pl.chng_fillpattern();mr.gen;erase_menu(
mr.help menu2() ;break;- |
Ease(io): mr.help_menuZ();mr.help_menul();mr.gen_erase_mehu();
mr.chng_flstyl();pl.chng linestyle();mr.gen_erase menu();

mr.help menu2();break;
}break;
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//

/1
/7

caée(s);

switch (shud)

{ . .

This deals with LINE and different transformations on it.
case(1l): mr;help;menuZ();mr.help;menul();ll.drawmenu();

ll.draw();mr.lerasemenu();mr.help_menuz();break;

. case(2): mr.help_menuz();mr.help;ménul();mr.geh_erase_menu();

mr.hor menu();li.hrdraw();mr.gen_erase_menu();

mr.help_menuz();breék;

N2

case(3): mr.help_menuz();ll.edraw();mr.gen_efase_menu();."

mr.help_menuz();break;'

case(4): mr.hélp_menuz();mr.help_menul();mr.gen_erase_menu();
’mr;rotat_menu();11,rotdraw();mr.gen;erase_menu();

mr.help menu2() ;break;

case(5): mr.help;menuz();mr.help;menul();mr,gen_erase_menu();
mr.erase_menu();11.erdraw();mr.gen_efase_menu();l
)

nmr.help menu2() ;break;

case(6) : mrﬂhelp_menuz();mr.help_menul();mr.gen_erase;menu();
mr.paste_menu();il.paste();mr;gen_erase_menu();

mr.help menu2();break;

—

case(7): mr.help;menuZ();mr.help_menui();mr.gen_erase_ménu();'
mr.chng_1lnclr();ll.chng_linecolor();mr.gen_erase menu();
mf.help_menuz();break;.

}break;
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case(7):

{

switch(shud)

// This deals with TEXT and different transformations on it.

case(1l):

mr. hélp ménu2() ;mr.help menul();t{1]. drawmenu();

t(1]. drawtext() ;Y. xerasemenu() ;mr.help menu2() ;break;

A/ case(2):
// case(3):
7/ case(4):
// . case(5):
// case(6):
}break;
- -}
'}
switch (shilr)

n

{

bmr updn_menu5 () ;moveto(10,

mr. help menu2();tf{1]. hrdraw () ;mr. help. menu2 () ;break;
mr.help menu2();t[1l].edraw();mr.help menu2(); break _
mr.help_menuZ();t[l].rotdraw();mr-help_menuZ();break;
mr.help menu2();t[l}.erdraw();mr.help menu2() ;break;
mr.help_menuZ();t[l].paste();m{.help_menuz();break;

15);

case(l):
case(2):
case(3):
case(4):
case(5):
case(6):

case(7):

setcolor (GREEN) ; outtext("HELP"),
break'

mr.updn_menus5 () ; moveto(105 -15);
setcolor (GREEN) ; outtext("CIRKL")-
break°

mr.updn_menus() ; moveto(200 15);
setcolor (GREEN) ; outtext("RECT"),
break; )

mr. updn menus5 () ;moveto (295, 15);.
setcolor (GREEN) ; outtext("TRIA")-
break; ¢ :

mr.updn_menuSk);moveto(390, 15)j
setcolor (GREEN) ;outtext ("POLY") ;
break;

mr.updn_menub5 (') ;moveto (485, 15);
setcolor (GREEN) ; outtext("LINE"),
break;

mr.updn_menu5 () ;moveto (580, 15);

setcolor (GREEN) ; outtext("TEXT")'
break;
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t

if (shlr == 1)

switch(shud)
{ .

.case(1l): mr.updn_ menu4 () ; moveto(S 43);
' setcolor(GREEN) outtext("Left");
break;

CASe(Z): mr.updn_menu4 () ; moveto(S; 64) ;
setcolor (GREEN) ; outtext("nght")'

break;

case(3): mr.updn_menu4 () ;moveto(5, 85);
setcolor(GREEN) outtext("Up"),
break;

case(4): mr.updn_menu4 () ;jmoveto(5, 106);
' . setcolor (GREEN) ;outtext ("Down") ;
" break; \

: caée(S):.mr;updn;menu4();moveto(5,‘127);
setcolor(GREEN);outtext(“Erase");
break; ' .

case(6): mr.updn menu4dq() ;moveto(5, 148),
*  setcolor (GREEN) ; outtext("Klll")'
break .

case(7): mr.updn méﬁu4()imovéto(5 169) ;
setcolor(GREEN) jouttext ("Nlarge");
break; -

case(8): mr'updn'hénu4() ;moveto (5, 190);
setcolor (GREEN) ; outtext("roTate"),
break;

case(9): mr.updn menu4 () ;moveto(5, 211);
setcolor (GREEN) ;outtext ("VertMov") ;
- break;

case(lO) mr.updn_menu4 () jmoveto (5, 232);
setcolor (GREEN) ; outtext("HortMov")'
break;
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else R
if (shlr ==5)

switch(shud) o I :
{ ~ B ‘ .
~ . Lot
mr.updn_menul() ;moveto(5, -43);
setcolor (GREEN) ; outtext("DRAW")°
break;

gase(i):

x

case(2): mr.updn - menul() ;moveto(5, 64);
s setcolor (GREEN) ;outtext ("MOVE") ; .
break; v

case(3): mr.updn_menul() ;moveto(5, 85); v
setcolor(GREEN) outtext("NLARGE")°
"break;

case(4): mr.updn menul(); ;imoveto (5, 106);
setcolor(GREEN) outtext("ROTAT")°f
break; »

éase(S): mr.updn_ menulq) ; moveto(S 127);
- setcolor (GREEN) jouttext ("ERASE") ;
break; :

case(6): mr updn_menul() ;moveto(5, 148),
setcolor (GREEN) ; outtext("PASTE")'\
break;

\

{

' cése(?) mr. dpdn menul () ;moveto(5, 169); |,
setcolor(GREEN) outtext("CHN LNCLR") ;
break' o

‘case(8): mr.updn_menul();moveto(5, 190);
setcolor (GREEN) ;outtext ("CHN_FLCLR");
break;

case(9): mr.updn_menul () ;moveto(5, 211);
setcolor (GREEN) ;outtext ("FLPTRN") ;
break;

case(10) :mr.updn_menul () ;moveto(5, 232);
setcolor (GREEN) ;outtext ("LNSTYL") ;
break;

}
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else

if (shlr ==6) " . :
switch (shud) )
{

case(l):.ﬁf.updn_menuz();moﬁeto(s, 43);
v éetco;or(éREEN);oﬁttext("DRAW")}
break;
caée(z); mr:updn_menu2()}movéto(S, 64) ;
Setcolor(GﬁﬁENjfouttext(FMOVE“);
break; |
case(3): mr.updnﬁmenuz();moyefois;,85);

setcolor(GREEN)}outtext("NLARGE");

g

break;

.cage(4): mr.ﬁpdn;menQZ();ﬁovetoks, 106); ¢

| setco%df(GREEN);outtext("ROTAT");

bfeak; o '

‘case(5): mr.updn_menu2() jmoveto(5, 127); -
sétqolor(GREgN);outtext("ERASE");
break; AR . -

case(6): mr.updn_menué(f}ﬁbveto(g, 148);
éetcolor(GREEN);outtext("PASTE");
break;

case(7): mr.updn menu2() ;moveto(5, 169);
setcblor(GREEN);outtéxt("CHN_LNCLR");;'

break; -



else

. i, switch(shud)

s ) .

Case(l): mé.updn_ménu3();movetd(s, 43);
setcolbr(GREEN);outtext("DRAW");‘ | p
break; 7 |

1

case(2): mr.updn_menu3();moveto(s, 64{;
setcolor (GREEN) ;outtext ("MOVE") ;

break;

case(3): mr.updn_menu3();moveto(5, 85);

- setcolor (GREEN) ;outtext ("NLARGE"Y) ;.

. break; g

case(4):,mr.updn;menq3();movetoks, 106) ;
Setcolor(GREEN);outtext(ﬂROTAT");
- break; | -
case(5): mr.updn;meﬁuB();moveto(s, 127);

setcolor (GREEN) ;outtext ("ERASE") ;

break;
case(6): mr.updn_menu3();moVeto(S, 148) ;

- setcolor (GREEN) jouttext ("PASTE") ;.

break; .

case(7): mr.updn_menu3();ﬁovetq(s, 169) ;
setcolor (GREEN) ;outtext ("CHN_LNCLR") ;
break; |

case(8): mr;updn_menu3();moveto(S, 190);

setcolor (GREEN) ;outtext ("CHN_FLCLR") ;

1

break;

}

} _
closegraph() ; ' S ‘
} ' .
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//PRIMITIVE FILE

#include
-#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

<graphics.h>
<conio.h>
<math.h>
<gstdlib.h>
<stdio.h>
<iostream.h>
<string.h>
<dos.h>
"SHAPE FILE"

mini_menu mm;
mini. menuer mr;

//CLASS TEXTS

class texts
{

]

public shape~

"MENU CREATION FILE"
"“"MENU ERASURE FILE"

//Objects of
//Menu Files

prlvate int x,y,X,Y,z,mx,my,dx dy,f d,c,bc,bcl,hz,vt;

char str[50] s[SO],

font ;
dlrectlon,
size;

int
int
int
int
int
int
int
int

horzjustify;

multx,
multy,

public:
texts ()
{

Y

str(06]
X = 20;
font =
direction
size = 0;
color
horzjustify
vertjustify
multx 8;

multy

'}

void draw() ;
~void drawmenu() ;
void drawmenul () ;

"\0';
=450;
DEFAULT_FONT;
HORIZ DIR

RED; bcolor

1;divy =

‘

color,bcolor;

vertjustify;:
divx;
divy;

BLACK;
LEFT TEXT;
TOP_TEXT;

divx = 7;

1;

//This function writes the text.
//This displays the secondary menu

//This is called by the above method.
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. void

set(lnt X, int y,lnt f,int 4,int z,int c,
int hz int’ vt, int mx, 1nt my,lnt dx, 1nt dy,char s[]);

~void setl(int x)lnt y,int f,int 4@, int z,int c1,

void
.void
void
void
void
- void
void
void
void
void
void
void
void
void

}i

int hz,int vt,int mx,int my,int dx,int dy,char s{]);

drawtextl () ; o // These methods
drawtext () ; // perform
settext (char stri[]); " // the .
setposition(int x, -int y); // obvious
setfont (int f); - / /- functions

setdirection(int-d);
setsize(int s);

setcolor(int c) ;-

setHJust (int hj);

setVJust (int vij); _
setHorzSize(int mx, int dx); -
setVertSize(int my, int dy);
setbk grnd color(int bc);
drawteth(), :

B
B e Y

void texts::set(int x,int y,int f,int 4,int z,int c,
int hz,int vt,int mx,int my,int dx,int dy,char
{ shape::set6(x,y,f,d;z,c,hz;vt,mx,my,dx,dy,s); } -
void texts::setl(int x,int y,int f,int d,int z,int c,
B " int hz,int vt,int mx,int my, int dx,int dy,char
{ shape::set6l1(x,y,f,d,z,c,hz,vt,mx,ny,dx,dy,s); }

void texts::drawtextl()

{ o

shape: :drawtext3 () ;
o}
void texts: :drawtext ()

{ .
texts::draw();
texts::set(x,y,f,d, z,c,hz, vt,mx, my,dx dy,s);

“texts: drawtextl(),

}

void texts::settext(char strl[])

{ strcpy(str, strl); }

void texts::setposition(int x, int y)

{X=x; ¥ =y;}

—

void texts::setfont(int f)

{ font = £f; }

void texts::setdirection(int d)

{ direction = 4; }

void texts::setsize(int s)

{ size = s; }



‘void texts:: setColof(int <)
: { color = c; }
- void texts: .setHJust(lnt hj)
{ horzgustlfy hj; }

v01d texts: setVJust(lnt V])
{ vertjustlfy =vjy; }

‘v01d textS°'setHor281ze(1nt mx, int dx)
{ multx = nx; . leX = dx, }

_ivoia texts:: segVertSize(int my, int dy)
‘ { multy my; divy = dy; } -

void texts::setbk grnd color(lnt bc)
{ Dbcolor. = bc,-}» : .

" void fexts: drawteth()

{ .

settextstyle(DEFAULT FONT, HORIZ DIR, 1),‘

setcolor (BLACK) ; ’
. setusercharsize(8,7,1, 1), o

outtext (str); c

}

.void texts::drawmenu()
.{ >
setcolor(WHITE), ‘ .o o :
-setlinestyle (SOLID LINE 0, 'NORM_WIDTH) ;
rectangle(0, 35, 78, 450), )
setflllstyle(SOLID FILL LIGHTGRAY) ;
floodfill (10, 45, WHITE), .
setcolor (WHITE) ;

for(long int 1i=35;11i<=450; 11+—21)

{

moveto (0, 11),

lineto(78, 1i);

moveto (5, 1i+8);

}

texts: :drawmenul () ;

}
void texts::drawmenul ()

for(long int 1i=35;1i<=450;1i+=21)

{
moveto(5,1i+8);
switch(1li)
{ . ' ’
‘case(35): setcolor (RED) jouttext ("LOCATION"); break;
case(56) : setcolor (RED); outtext("STRING"); break;
default : break;
}
}
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void texts::draw()

{ P
- outtextxy (20,450, "LOCATION") ;
. x = shape::getval() ;-
moveto(20,450);
y = shape::getval();
outtextxy (20,400, "STRING") ; -
. gets(s);
N } R : -
class lines : public texts
A
private, : int X1,Y1,X2,Y2; ’
‘int x1, yli,x2,y2,11lc, llcl a;
public: - . , i

// CLASS LINES

void set(int x1,int y1,int x2,int y2,int 1llc)
{ shape: setS(xl yi,x2,y2, llc), }

.void setl(int x1,int y1, 1nt x2,1int y2, int llcl)
{ shape: .set51(x1 yl X2,Y2, llcl), }

void odraw(). _ // This is the basic functlon
| ' "// for drawing
lines::set(x1,yl,x2,y2,11lc);
~shape::drawl(); :
line(X1,Y1,X2,Y2);

}

- void eradraw{() e .~ //This is the basic function
{ ’ : - // for erasing
llcl = 0O;

lines::setl1(x1,y1l,x2,Y2, llcl),
‘shape: :drawl () ;
line(X1,Y1,X2,Y2);

}

void drawmenu() ;
void drawmenul () ;

void draw()

{

moveto(20,450) ;
texts: :drawtextl();
X1 = shape::getval()
Y1l = shape::getval()
moveto(20,450) ;
texts: :drawtextl () ;
X2 = shape::getval();

Y2 = shape::getval();
moveto(20,450) ; ‘
texts::drawtextl();

1l1lc = shape::getcolor();
lines::odraw() ;

I3
4
.
14

}i , .
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7
void lines::drawmenu()
{
setcolor(WHITE),, _ :
setlinestyle (SOLID__ LINE 0, NORM WIDTH) ;
rectangle(0, 35, 78, 450);_ ' .
setfillstyle(SQLID FILL, LIGHTGRAY);
floodfill (10, 45, WHITE),
setcolor (WHITE) ; '
for (long int 1i=35;11i<=450; 11+—21)
{ _
g moveto(0; 1li); {
lineto(78, 1li);
moveto (5, 1i+8);
} : A ' ¢ : I
‘lines::drawmenul(); -

}

void lines:: drawmenul()
{
for(long int 1i=35; 11< 450; 11+—21)
{
moveto(S,li+8);
. setcolor (RED) ;
switch(1li) , ' :
case(35) :outtext ("1ST PT"); break;
case(56): outtext ("2ND PT"); break;
case(77): outtext ("LNCLR"); break;
default : break;
}
}
}

class circles : public texts , mini_ menuer //CLXSS.CIRCLES,
P .
private :int Xco,Yco,W,x1,yl,x2,y2,a,X,Yy.,n, vu hl, vd Ppl ;

int cLc,cFc,cLcl,cFcl;

double a2;

public: :

void set(int x, int y, int w, int cLc, int cFc)
{ shape::setl( x, y, w, cLc, cFc); }

void setl(int x,int y,int w,int cLcl,int cFc)
{ shape::setll(x,y,w,cLcl,cFc); }

void odraw()- _ //The basic draw method
{ .
circles::set(Xco, Yco, W, cLc , cFc);
shape: :draw();
circle(Xco, Yco, W); .
floodfill(Xco, Yco, linecolor);
} B
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« - void draw()
{ '
moveto (20, 450);
'texts::drawtextl(),
mini menuer:

-

//Draws the circle

thelp menu2();

Xco = shape::getval();
.. mini_menuer::help menu2();
- Yco =-shape::getval();

., mini menuer::help menu2();

texts cdrawtext2 () ;
mr. help_menuz();
moveto(20,450);
texts: :drawtextl () ;
W shape::
mini menuer:
moveto(20,450) ;
texts: :drawtextl () ;
cLc
moveto(20,450); -
texts::drawtextl();
CFc shape:
c1rcles.:odraw(),

}

void draw_menu() ;-
void drawmenul () ;

void chng linecolor ()
{

" cLc = shape::getcolor();
circles: :odraw() ;

}

Y

void chng fillcolor()

{

cFc = shape: getcolor(),
circles::odraw() ;

}

void eradraw()
{

cLcl 0;cFc1 0;
circles::setl(Xco,
shape: :draw() ;
circle(Xco, Yco,

Yco, W,

W)

getval(); .
thelp menu2(), :

shape..getcolor(),

.getéolor(),

the secondary menu

//Displays

- //This is called by the above

//Changes the outline color
//Changes the fill color

//Basic erasing function

cLcl, cFcl);

floodfill (Xco,Yco, llnecolor),

}
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void erdraw() : ' '; _]/Eraées the circle
{. o '

moveto(20,450);
- pl = getch();. -

if ( pl == 'y') .
{ R
~circles::eradraw();
} ’
else
{.

- shape::draw() ;
moveto. (20, 450);
texts: :drawtextl();
-Xco = shape::getval();
Yco = shape::getval();
texts: :drawtext2() ;
mr.help menu2(); - -
noveto(20,450);
texts: :drawtextl();
W = shape::getval();
circles::eradraw() ;
) y
}

void rotdraw() " //Rotates the circle
. moveto(20,450);
texts: :drawtextl () ;
x2 = shape::getval();
y2 = shape::getval();
moveto (20, 450);
texts: :drawtextl () ;
a = shape::getval();
circles: :eradraw() ;
a2 = double(a) / double(57);
X1 = Xco; yl1l = Ycoj;
Xco = x1 * cos(a2) - yl * sin(a2) -
X2 * cos(a2) + y2 * sin(a2) + x2;
Yco = x1 * sin(a2) + yl * cos(a2) -
X2 * sin(a2) - y2 * cos(a2) + y2;
circles::odraw(); ’
} .

void edraw() //Enlarges the circle

{
moveto(20,450) ;

texts::drawtextl () ;
n = shape: :getval();
circles::eradraw() ; -
W+=n;
circles::odraw() ;
} . .
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"~ void hrdraw() - //Moves the circle |
moveto(20,450); ’ |
texts: :drawtextl () ;
x1 = shape::getval();
'yl = shape::getval();
circles: :eradraw();

- Xco=x1;. .
"Yco=yl; ‘ o .
circles::odraw(); . :
}
void paste() : o o /}Pastes the dirclg
{

moveto(20,450);

texts: :drawtextl () -;

: x1 = shape::getval(); N
yl = shape::getval();
Xco=x1; ‘ ..

Yco=y1l; \ e
circles::odraw();. -

“};

‘void circles::draw_menu() }
{ - ,
setcolor (WHITE) ; o
setlinestyle(SOLID LINE, 0, NORM WIDTH) ;
rectangle(0, 35, 78, 450);
setfillstyle(SOLID FILL, LIGHTGRAY);
floodfill (10, 45, WHITE);
setcolor (WHITE) ;
for(long int 1i=35;1i1<=450;1i+=21)
{ ;
moveto (0, 1i);
lineto(78, 1i);
moveto (5, 1i+8);

}

circles: :drawmenul () ;

}

51



void cipcles:{dra@menul()

{ - _ : - '
for(long int 1i=35;1i<=450;1i+=21)
o : ﬂ
moveto(5,1i+8) ; - ,
setcolor (RED) ;
switch(1li)

P G ‘ ‘ : _ ,
case(35):outtext ("LOCATION") ;- break;
case(56)-: outtext ("RADIUS"); break;
case(77): outtext("LINECLR"); break;
case(98): outtext ("FILLCLR"); break;
default : break; o

}

NOTE: .
The definitions and methods for the primitives RECT"
and TRIA are the same.Hence they have not been shown here ' to
conserve space.Similarly the methods for the primitive LINES
are again same as CIRCLES and hence thelr representatlon has

been avoided here.

//CLASS POLYGON .
class polygon :public texts

{

private : int poiy[20],j,lc,fc,lcl,fcl,ls;
double xmax; div_t x;

public :
void set( int 1ls,int w,int j,int 1lc,int fc)

{shape::set4(1ls, w,j,lc fc); )

’ void setl( int 1s,int w,1nt j,int lcl,int fcl)
{shape: .set41(ls w,Jj,1lcl,fcl); }

void chng linecolor () :
{ lc = shape::getcolor(); polygon::odraw();}

void chng_fillcolor ()

{

fc = shape::getcolor();"
polygon: :odraw() ;

}
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void chng fillpattern()

{ ,

j = shape::getfillpatrn();
polygon: :odraw()’; SR
}

void chné linestyle()
{
1ls = shape::getllnestyle(),
~.polygon::odraw() ;
v} . _

v01d odraw()

{

polygon° set(ls w,3, lc fc),
shape: :draw2 () ;

- fillpoly(xmax+1, poly),

b

void erad}aw()

{

int fcl = 0,1cl = 0; :
polygon:: setl(ls w,j,1lecl, fcl),
shape: :draw2 () ;

fillpoly (xmax+1, poly),

}

void’drawmenu(), : ©//Draws the secondary menu’
“void'drawmenul() //This is called by the above
v01d draw().; //draws the polygon ’

void' hdraw(); - T //Moves the polygon

void paste(); ' //Pastes the polygon

void rotdraw() ; '/ /Rotates the polygon

void erdraw(); : //Erases the polygon

-} .

void polygon::draw() ‘ //Draws the polygon

{ o o
. texts::drawtextl(), :

xmax = shape getval(),

for ( int 1 = 0;1 <= 2 * xmax - 1; 1++)

poly(i] = shape tgetval();

poly(2*xmax] = poly(0];

poly[2*xmax+1] = poly[1l];

texts::drawtexti();

lc = shape::getcolor();

texts::drawtextl1 () ;

ls = shape::getlinestyle(); // O - 4
- texts::drawtextl () ;

fc = shape::getcolor();

texts::drawtextl();

J = shape::getfillpatrn();

polygon: :odraw() ;

}
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'Void‘polygon::drawmenu() : //Drawa the sécondary menu
{
setcolor(WHITE), ‘ _
- setlinestyle(SOLID_ LINE 0, NORM WIDTH) ;
}rectangle(o 35, 78, 450);
setflllstyle(SOLID FILL LIGHTGRAY),
- floodfill(10, 45, WHITE), ‘ _
' setcolor(WHITE),
for(long int 1i=35;1li<= 450 11+—21)
A ,
movetp(o, 11),
lineto (78, 1i);.
moveto (5, 1i+8); - _
Yo N L :
polygon:sdrawmenul(); -
} .

void polygon::drawménul()
{ : ‘ .
for(long int 1i=35;1i<=450;11i+=21)
{ ' :
~-moveto(5,1i+8);

setcolor (RED);

switch(1l1i)

- _
,case(35) outtext("VERTICES"), break; .

case(56): outtext ("PTS"); break;
" case(77): outtext ("LINECLR"); break;
case(98): outtext ("LINESTYLE"),; break;
case(119): outtext ("FILLCLR"); break;
case(140): outtext("FILLPTRN"); break;
/* case(161l): outtext(""); break; *
case(182): outtext("roTat"); break;
case(203): outtext ("VertMov"); break;
‘case(224): outtext ("HortMov"); break;
case(245): break; *x/
default : break;
}
}

}

void polygon:ghdraw() / /Moves the polygon

texts: :drawtextl () ;
int x = shape::getval() ;-
int y = shape::getval();
polygon: :eradraw() ;
int x1 = x - poly(0];
int yl1 = y = poly[1];
for(int i = 0;i <= 2#*xmax+1;i+=2)
poly[i] += x1;
for( i = 1;i <= 2#%xmax+1;i+=2)
poly(i] += y1;
polygon: :odraw() ;
} )
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~ void polygon°'paste()' ' : //Pastes the polygon
{ , :
' texts: drawtextl(),

int x = shape: getval(),

_int y = shape::getval();

int x1 = x - poly(0];

int y1 = y - poly[(1];

for(int i = 0;i <= 2*xmax+1 i+=2)

poly[l] += xl,

for( i = 1;i <= 2*xmax+1 it= 2) -

. poly[i] +=y1l;
., polygon::odraw() ; _ ) _ -
YT | - o
void polygon::rotdraw() - - //Rotates the polygon
{ : ‘ , .
moveto(20,450);
texts::drawtextl();
int x = shape::getval();:
int y = shape::getval(); .
moveto (20,450); - ' ' .
int a = shape::getval();. ’ ~
" polygon: 'eradraw(), :
for(int i = 0; i <= 2*xmax+1;i+= 2)

{
int x1 = poly(i]};int yl = poly[1+1];
poly[i] = shape::calculatel (x1,vy1l,x%,Yy,a);
poly[(i+1] = shape::calculate2(x1,y1l,x,y.,a);

} : .

polygon: :odraw() ;

}

void polygon: :erdraw() / /Erases the polygon

{
moveto(20,450);

texts: :drawtextl();
int p3 = getch();

if (p3 == 'y')
{
polygon: :eradraw() ;
}

else
{

moveto (20, 450);
texts::drawtextl();

xmax = shape::getval();
texts: drawtextl(),4

for ( int i = 0;1i <= 2 * xmax - 1;i++)
poly(i]) = shape..getval(),
poly{2*xmax] = poly[0];
cpoly({2*xmax+1] = poly(1};
polygon: :eradraw() ;

}
}

55



//#1nc1ude "TEXT FILE“

//#1nc1ude <str1ng h>

class mlnl_menu

{

_ public:

-void
void-
void
void
void
void
void
void
void

void

help menul()
wrttextl();
help menu2 ()
wrttext2();
help menu4<()
wrttextd();

help menuS5();

wrttext5();

‘submenu () ;

mainmenu()

{

4

3

/ /same
/ /same
/ / same
/ /same
/ /same
-/ /same

~e

~e\

is
as
as
as

as

as
as

//Dispidys the help menu
//This,

called by the above
above
above
above
above
above -
above’

\.

//Displays the sub menu

//Displays the main menu

‘setcolor (GREEN) ;
setlinestyle(SOLID_LINE, 0,NORM WIDTH),

rectangle (0,

" moveto(82,3

void

lineto(82,4

35,630,450);
5);
50);

setfillstyle(SOLID FILL,GREEN);

;floodflll(l

50,150, BLACK),

'setcolor(RED),

setuserchar51ze(1 1,1, 1),/

}

moveto (580,
Toveto (105,
moveto (200,
moveto (295,
moveto (390,
moveto (485,

moveto (10,
moveto (5,
moveto (5,
mnoveto (5,
moveto (5,
moveto (5,
moveto (5,
moveto (5,
moveto (5,
moveto (5,
moveto (5,

'}

setscreen()

. //8ets the screen

15) ;setcolor (RED) ;outtext ("TEXT") ;.
15) jouttext ("CIRKL");

15);0Utﬁext("RECT");
15) ;outtext ("TRIA") ;
15) ;outtext ("POLY") ;
15) ;outtext ("LINE") ;

15) ;setcolor (GREEN) jouttext ("HELP") ;
43) ;setcolor (GREEN) jouttext ("Left") ;
64) ;setcolor (RED) ;outtext ("Right") ;
85) ;setcolor (RED) ;outtext ("Up") ;

106) ;setcolor (RED) ;outtext ("Down") ;
127) ;setcolor (RED) ;outtext ("Erase") ;
148) ;setcolor (RED) ;outtext ("Kill");
169) ;setcolor (RED) ;outtext ("Nlarge") ;
190) ;setcolor (RED) ;outtext ("roTate") ;
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‘void mini menu::help menul()

{

setcolor (WHITE) ;

setlinestyle(SOLID LINE, 0, NORM WIDTH),.
rectangle(0, 35, 78, 450),~
setflllstyle(SOLID FILL, LIGHTGRAY),

floodfill (10, 45, WHITE);
setcolor (WHITE); ~ '

for(long int 1i=35;1i<=450;1i+=21)
. 7 .
moveto (0, 1i);
lineto(78, 1li);
moveto (5, 1i+8);
}

mini_ menu::wrttextl();
} .

void mini_ menu::wrttextl()

/{' |

for(long int 1i=35;1i<=450;1i+=21)
{ -

moveto(5,1i+8);
setcolor (RED) ;

switch(1li) -
{ : .
case(35) routtext ("Left"); break;

- case(56): outtext("Right"); break;
case(77): outtext("Up"); break; .
case(98): outtext("Down"); break;
case(119): outtext("Erase"); break;
case(140): outtext("Kill"); break;
case(1l61): outtext("Nlarge"),; break;
case(182): outtext("roTat"); break;
case(203): outtext("VertMov"); break;
case(224): outtext("HortMov"); break;
case(245): break;
default : break;

}

—
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void mini menu::help menu2()

/*

5

{ | S
setcolor (WHITE).; '
setlinestyle(SOLID LINE, 0, NORM WIDTH) ;
rectangle(0, 35, 78, ,450);
Setfillstyle(SOLID_FILL, LIGHTGRAY) ;
floodfill (10, 45, WHITE); -

setcolor (WHITE); _ )

for(long int 1i=35;1i<=450;1i+=21)
{ <
moveto(0, 1i);
lineto(78, 1li);
moveto(5, 1i+8);

} L
mini_menu::wWrttext2();

} _ '

void mini_menu::wrttext2 ()
{

for(long int 1i=35;li<=450;1i+=21)
- moveto(5,1i+8);
setcolor (RED) ;

switch(1li)

4. . T o

case(35) :outtext ("DRAW") ; break;
case(56): outtext("MOVE"); break;
case(77): outtext("NLARGE"); break;
case(98): outtext("ROTAT"); break;
case(119): outtext ("ERASE"); break;
case(140): outtext ("PASTE"); break;
case(161): outtext("CHN_LNCLR"); break;
case(182): outtext("CHN FLCLR"); break;

case(203): outtext("VertMov"); break;
case(224): outtext("HortMov"); break;*/
default : break; '

}
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void'mini_ﬁenurﬁhelp_menu4()

{
setcolor(WHITE),

setlinestyle(SOLID_ LINE, O, NORM;WIDTH);
rectangle (0, 35, 78, 450);

- setflllstyle(SOLID FILL, LIGHTGRAY);
floodfill(10, 45, WHITE),
setcolor(WHITE),’

for(long- int 1i=35; 11< 450 li+= 21)
{

i moveto(o, 1i);

" lineto(78, 1i);

moveto (5, 1i+8);

}

mini menu::wrttextday();
Y .

void mini_ menu::wrttext4 ()

{ : _ o R - ‘

for (long int 1i=35;1i<=450;1i+=21)
( ) s
moveto(5,1i+8);
setcolor(RED);

sw1tch(11)
{ .
case(35) outtext("DRAW"), break;.
case(56) outtext ("MOVE"); break;
case(77): outtext ("NLARGE"); break;
case(98): outtext("ROTAT"); break;
case(119) : outtext("ERASE"); break;
case(140): outtext("PASTE"); break;
case(161): outtext("CHN_LNCLR"); break;
case(182): outtext("CHN FLCLR"); break;
case(203): outtext ("FLPTRN"); break;
case(224): outtext ("LNSTYL"); break;
default : break; '
}
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void mini_menu::help_menu5()
{
setcolor(WHITE), .
setlinestyle (SOLID_ LINE 0, -NORM_WIDTH) ;
rectangle (0, 35, 78, 450), ’ :
setflllstyle(SOLID FILL LIGHTGRAY),

" floodfill (10, 45, WHITE),
setcolor (WHITE) ; :

for(long 1nt 1i=35; 11< 450 li+= 21)
{

moveto(o 1i);

lineto(78, 1li);

moveto (5, 1i+8);

b
mini_menu::wrttexts5();

}

-/
void mini_ menu: :wrttext5()

for (long int 1i=35;1i<=450;1i+=21)
{ : s

moveto(5,11i+8);

setcolor (RED) ;

switch(1i) .
{ ~ ‘
case(35) :outtext ("DRAW"); break;

* case(56): outtext ("MOVE"); break;
case(77): outtext ("NLARGE"); break;
case(98): outtext ("ROTAT"); break;
case(119): outtext ("ERASE"); break;
case(140): outtext ("PASTE"); break;
case(161): outtext ("CHN LNCLR"); break;

/* case(182): outtext("CHNG FLCLR"); break;
case(203): outtext ("CHNG _LNSTYL"); break;
case(224): outtext ("CHNG FLPTRN"), break; */
default : break;

}
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void mini_menu: :submenu()

{

int a,b,c,d;
a = 0;c = 60;
setcolor (RED) ; : o
setlinestyle(SOLID_LINE, O, NORM WIDTH),
setfillstyle(SOLID_ FILL, RED),
floodflll(S 5 BLACK),

for(int 1=0;1<=6;1++)

{ . . C. - .
"rectangle(a, 0, ¢, 30); ’ . o
moveto(a+10, 15):; : - -

switch (i)
{ ' :
case 0 :setcolor .REEN) ;oeuttext ("HELP") ;setcolor (RED) ;break
case 1 :. setcolor (RED) ;outtext ("CIRKL") ;break;

case 2: setcolor (RED) ;outtext ("RECT") ;break;

case 3 :setcolor (RED) ;outtext ("TRIA") ;break;

case 4 :setcolor (RED) ;outtext ("POLY"); :break;

case 5 :setcolor(RED);outtext("LINE");break;

case 6 :setcolor (RED) ;outtext ("TEXT") ;break;

}

a=a+95;c=a+60; o o
}o - :
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~ // MENU ERASE FILE

class mini_menuer

{.
publlc.

void help menul(), Cy
void wrttextl();
void xerasemenu()
void lerasemenu();
void cerasemenu()
void rerasemenu()
void terasemenu() ;

void perasemenu();

void gen_erase_menu();

-
I
14
.
14
.
4

void 6penfi1e()
{
fstream file; _ ) L
file. open("PERSON DAT",los :app | ios::out | ios::in’);
} L. .

void add_file()
{
fstream file;
file.write( (char*).&c1l, 51zeof(c1) )

b

void élosefile()
{ T
fstream file;
file.close();

}

void hof_menu()
moveto(S 43); ' » ,
setcolor(WHITE) outtext("LOCATION")*

o .-

void paste menu()

{
moveto(5,43);
setcolor (WHITE) ;outtext ("LOCATION") ;

}

void eng_menu()

{
moveto(5,43);
setcolor (WHITE) ;outtext (""NLARGMNT") ;

}
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void rotat menu()
q : ;
moveto(5,43);
setcolor (WHITE) ; outtext("w R.T");
moveto(5,64) ; .
setcolor (WHITE) ; outtext("ANGLE")-

void erase menu()
{ moveto(5,43); setcolor(WHITE) outtext("Y")' }

‘v01d chng lnclr ()
{ moveto(5,43); setcolor(WHITE) outtext("CHN LNCLR"); }

void chng_ flclr() , '
{: moveto(5,43); setcolor(WHITE) outtext("CHN FLCLR")' }

void chng_flptrn() . -
{ moveto(S 43); setcolor(WHITE) outtext("FLPTRN")' }

v01d updn_menul ()

. { : - » ,

moveto (5, 43);setcolor(RED) ;outtext ("DRAW") ;
moveto (5, 64) ;setcolor(RED) ;outtext ("MOVE") ;
moveto (5, 85);setcolor(RED) ;outtext ("NLARGE") ;
"moveto(5, 106);setcolor (RED);outtext ("ROTAT") ;
moveto (5, 127);setcolor (RED);outtext ("ERASE");
moveto(5, 148);setcolor (RED) ;outtext ("PASTE"Y) ;
moveto (5, 169);setcolor (RED) jouttext ("CHN_LNCLR") ;
moveto (5, 190);setcolor (RED); outtext("CHN FLCLR") ;
‘moveto(5, 211);setcolor (RED) ;outtext ("FLPTRN") ;

" moveto(5, 232);Setcolor(RED);outtext("LNSTYL");

REMARK: - , : - -
Similar looking updn menus numbering 2,3,4,5 have not
been incorporated here as they are very 31m11ar to the above
one.

void help menu2()
{
setcolor (WHITE) ; ‘
setlinestyle(SOLID_LINE, 0, NORM_WIDTH) ;
rectangle (0, 453, 630, 470); .
setfillstyle(SOLID FILL, WHITE);
floodfill(10, 465,WHITE);
setcolor (WHITE) ;
}

}i
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{ .
setcolor (BLACK) ; :
setlinestyle(SOLID_LINE,*0, NORM_WIDTH);
rectangle (0, 35, 78, 450) ;" N
'setflllstyle(SOLID FILL BLACK) ;
floodfill(10, 45, BLACK);

setcolor (BLACK) ; : '

for(long int 1i=35;1li<= 450 li+= 21)

{ \ -
moveto(o, 1i);" : ‘ e
lineto(78, .1i);

moveto(S 1+8),

-}

_setcolor(WHITE), ‘ ;
setllnestyle(SOLID LINE 0, NORM WIDTH) ;
rectangle(0, 35, 78, 450), S :
1setflllstyle(SOLID FILL WHITE),

. floodfill(10, 45, BLACK);

}
void mini_menuer::wrttextl()
for(long int 1i=35;1i<=450;1i+=21)
S — :
moveto(5,11+8) ;
switch(11i)
{ o | |
case(35) :setcolor(BLACK) ;outtext("Left") ;break;
case(56) :setcolor (BLACK);outtext ("Right") ;break;
case (77) :setcolor (BLACK) ;outtext ("Up") ;break;
case(98) :setcolor (BLACK) ;outtext ("Down") ; break;
.case(119): setcolor(BLACK) outtext("Erase") break'

- . case(140) rsetcolor (BLACK) ;outtext ("Kill") ;break;

- -case(161) :setcolor (BLACK) jouttext (*Nlarge") ; break
case (182) :setcolor (BLACK) ;outtext ("roTate") ; break,
caSe(203):setcolor(BLACK);outtext("Verthv");break;
case(224) :setcolor (BLACK) ;outtext ("HortMov") ;break;
case(245) :setcolor (BLACK) ;break;
default :setcolor(BLACK) ;break;

}
}
}
REMARK:

Similar looking erase menus exist for all

void mini_menuer::he}p;menul() //This erases the menu for HELP

other

~primitives.But these have been erased to conserve space.’



-//This erases the general menu
void.mini~menuér::gen_erase_menu()
{ _.
setcolor(WHITE), .
setlinestyle(SOLID, LINE o, NORM WIDTH),
rectangle (0, 35, 78, 450),
setfillstyle(SOLID_FILL LIGHTGRAY) ;
floodfill (10, 45, WHITE); :
_.setcolor (WHITE) ; '

for (long int 1i=35;1i<=450;1i+=21)

moveto (0, 1i); : : :

lineto(78, 1i); \ .

moveto(5, 1i+8); : - :
y:oo

moveto (5, 43),
’setcolor(LIGHTGRAY) outtext("LOCATION")
moveto(5,43) ;

setcolor (LIGHTGRAY) ; outtext("NLARGMNT")*
nmoveto (5,43); . .

setcolor (LIGHTGRAY) ; outtext("w R.T"); -
moveto(5,43);

setcolor(LIGHTGRAY) outtext("CHN LNCLR") ;
moveto(5,43);

setcolor (LIGHTGRAY) ; outtext("CHN FLCLR")'
moveto(5,43);

setcolor (LIGHTGRAY) ; outtext("FLPRTN"),
moveto(5,43);

setcolor(LIGHTGRAY) outtext("FLSTYL"),
-moveto(5,64);

setcolor (LIGHTGRAY) ; outtext("ANGLE"),
moveto(5,43); ’ ,
setcolor(LIGHTGRAY) outtext("Y")° ¥
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//SHAPE FILE
//CLASS SHAPE

. class shape

'{.
- protected:
int Xco, Yco,w,n, vm, hm h,b,c,x,y,X1, Yl
. ' X2, Y2 X3 Y3,X4,Y4, X Y W,
int llnecolor llnestyle 11new1dth pattern;
"int fillcolor,color,font,direction,
horzjustify ,vertjustlfy, multx ,multy,
‘ 51ze, divx ,divy ; ]
char str[SO];
publlc. S .

4
\

shape ()
{ llnecolor—WHITE flllcolor WHITE }

N

.. // .The féllowing SET'functiong set the
~ // . values for the apprioate variables.

void setl(int x,'int-y, int ‘'w, int.cLc, int cFc)
" {Xco = x;Yco = y;W = w; ; '
linecolor = cLc;fillcolor = cFc;} |
void setli(int x, int y, int w, int cLci, int cFcl)
{Xco = x;Yco = y;jW = w; ° ’ : ‘
linecolor = cLcl;fillcolor = cFcl;}
) . (
v01d set2(1nt x1,int yl 1nt X2, 1nt y2 int x3 int y3,
~'1nt th int th) R
{
X1'= x1;Y1 = yl1;X2 = x2;Y2 = y2 X3 = x3 Y3 = y3;
L linecolor= tLc; flllcolor =tF¢;
. }‘ I L '

void set21(int x1, 1nt yl int x2, 1nt y2,1int x3, 1nt Y3,
int thl int tFcil)
{ , ,
X1 = x1;Y1 = y1;X2 = x2;Y2 = y2;X3 = x3;¥Y3 = y3;
linecolor =tLcl ;fillcolor =tFcl;
) ,

void set3(int x1,int y1,int x2,int y2,int x3,
int y3,int x4,int y4,int rLc,int rFc)
{X1 = x1;Y1 = y1;X2 = %x2;Y2 = y2;
X3 = X3;Y3 = y3,;X4 = x4;Y4 = y4;
linecolor = rLc; fillcolor = rFc;

} , : {

66



v01d set31(1nt x1,int y1,1int x2,int y2,int x3,

void set4(int 1s,int w,int j,int 1lc¢,int fc)

int y3 int x4,int y4,int rLcl int rPFcl)
{X1 = x1 Yl = y1;X2 = %x2;Y¥Y2 = y2;
X3 = X3; Y3 = y3;X4 = x4; Y4 = y4;
linecOlor»=_rLcl;*fillcolor= rFcil;

}

- .
w

ls; 11new1dth = w;pattern = j;linecolor =
fc,.}_

{ linestyle
fillcolor.

‘void setdl(int 1s,int w,int j,int lcl,int fcl)

1

{ linestyle = 1s;linewidth = w;pattern = j;linecolor
fillcolor = fcl'-} : .

void set5(int x1,int yl int x2,int y2 int llc)

{ X1 = x1;Y1 = yl X2 = x2; Y2 = vy2; llnecolor = 1llc;}

_ vbid set51(1nt~x1,1nt'y1,1nt x2,int y2,int 1llcl) .

{ X1 = x1;Y¥1 = y1;X2.= x2;¥2 = y2;linecolor = llcl;}

- void set6(int x,int y,int f,int d,int z,int c;
int hz,int vt,int mx, 1nt my,lnt dx int dy,char s{])

{ X =x;¥ = y,font = f dlrectlon = d;
size = zjcolor = c;

-horzjustlfy = hz;vertjustify = vt'

: multx = mx;multy = my;

divx = dx d1vy = dy,strcpy(str s),
}

LI

void seté6l(int x,int y,int f, int d,int z,int c,
int hz int vt, 1nt mx, 1nt my,lnt dx, int dy;char s[])

}

{ X = x;Y¥ = y,font = f direction = 4;
size = z;color = BLACK, "
horzjustify = hz;vertjustify = vt; .
multx = mx;multy = my;:
divx = dx; dlvy = dy,strcpy(str s),

} .

~V01d drawtextB()

settextjustlfy(horzgustlfy, vertjdstify);
setusercharsize(multx, divx,multy, divy);
setcolor(color); SR

void draw()

{

setcolor(linecolor);
setlinestyle(SOLID LINE, 0, NORM WIDTH) ;
setfillstyle(SOLID FILL,fillcolor);
setusercharsize(1,1,1,1);

}
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‘void drawl()v

{

setcolor(llnecolor),
setllnestyle(SOLID LINE, O, NORM WIDTH),

L

" void draw2()
o o , .
setfillstyle(pattern,fillcolor) ;-
setlinestyle(linestyle, O, 11new1dth),
setcolor(llnecolor), _

}

q‘void‘drawtéxtl()

{ o : _
' setusercharsize(multx, divx,multy, divy);
setcolor (color) ; o ' ‘
outtext(str),
}

double calculatel(int'x1,int yl,int x2,int y2,int a)

{ : J
double k,a2; '
a2 = double(a)/double(S?), :
k = x1 * cos(a2) - yl * sin(a2) -
. X2 % cos(a2) + y2 * sin(a2) + x2;
return kj
}

double calculateZ(int x1l,int y1l,int x%2,int y2,int a)

{
‘double k az2;-
az = double(a)/double(S?),
k ="x1 *sin(a2) + yl*cos(a2) -.
x2*sin(a2) -y2*cos(az2) +y2;
return k;
-}

//This returns the font.
int getfont();

/* font_names - - <GRAPHICS.H>

Enum: Names for BGI fonts
Name 3Value3 Meaning

8x8 bit-mapped font
Stroked triplex font
.Stroked small font
‘Stroked sans-serif font
Stroked gothic font

DEFAULT _FONT 3
TRIPLEX FONT 3
SMALL_ FONT 3
SANS SERIF_FONT3
GOTHIC_FONT 3

BW N O
WWwwww
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" int getdir();

-//This reads integer values from the key_boafd.

int getvall()
{

~int nj;
char *str;
moveto (20, 450); _
gets (str) ; ' - /
n = atoi(str);
return n;

}
//8imilarly, this readévintége: values from the key_board.
int getval();. . '

//This function returhs.colcr.
int getcolor();

//This'function returns the fillpattern.
int getfillpatrn();

//This function returns the ‘linestyle. -
int getlinestyle();

//This function returns the text_set_style.
int getsettext();

}i.

int shape::getfoht()

{

int a,f; s

a = getch();

switch(a)

{

case('d'):f

case('t'):f

case('m'):f

case('n'):f
: £
5

fonts

“"DEFAULT font",
“"PRIPLEX font",
“SMALL font",
“"SANS SERIF font",
“GOTHIC font"
“"DEFAULT font",

0;break;
1;break;
2 ;break;
3;break;
4 ;break;
0;break;

case('g!')
case(13)

}
getch() ;

return f£;
}

e e
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int shape::getdir()
{

int a,d; .
a = getch();
switch(a) -

{ ' v
0;break; / /HORIZONTAL DIRECTION

case('h'):d =
case('v'):d = 1;break; //VERTICAL DIRECTION

case(1l3):d = O;break; / /HORIZONTAL DIRECTION

} -
getch(); -
return 4;

}

int shape::getval()
1
int g,91,t;
char A[3];

int i = 0;
moveto(20,400);

while ( (t = getch() ) != 13)
; _ 7

A[i] = t;

i++;

}

gl = atoi(A);

return gil;
}
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int shape::getcoior()

{ . o
char t; .
int p;
.t = getch();
*
switch(t)
{ ,
. case('k') :p = 0;break;
~case('b') :p = 1;break;
case('g') :p = 2 ;break;
case('c') :p = 3 ;break;
case('r') :p = 4 ;break;
case('m') :p = 5 ;break;
“case('a') :p = 7 ;break;’
case('n') :p = 20 ;break;
case('y') :p = 56 ;break; -
case('u') :p = 57 ;break;
case('e') :p = 58 ;break;
case('l') :p = 59 ;break;
case('d') :p = 60 ;break;
-case('i') :p = 61 ;break; .
case('w') :p = 62 ;break;
case('h') :p = 63 ;break;
case(1l3) " :p = 0 ;break;
} ,
~ getch();

return p;

} . .
/* EGA_COLORS (graphics .mode)

v\\\\\\T\\\\\\\\\\\\\\\\\\\\\\'_‘

. Constant °  3Value:
' MMMMMMMMMMMMMMM  XMMMM
EGA_BLACK 3
EGA BLUE 3
EGA_GREEN 3
EGA_CYAN 3
EGA RED - . 3
EGA_MAGENTA 3
EGA LIGHTGRAY 3
EGA_BROWN 3
EGA_DARKGRAY 3
EGA LIGHTBLUE 3
EGA LIGHTGREEN
EGA_LIGHTCYAN
EGA LIGHTRED
EGA LIGHTMAGENTA
EGA_YELLOW
EGA_WHITE

GRS RN _ o
VONOAONNBWN RO
O ® o

TV LWLWWLWWW
Be W e W N

W RO

*

~
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int shape:

int

{

char t;int p;

return p;

}

{

char t;int p;
getch(),

t=

switch('t"')

{

case('l')

case(13)

getch();

return p;

}

:p= O;break;
case('c'):p=1;break;
case('r'):p=2;break;
tp= O0;break;

:getfillpatrn()

t = getch();
switch(t) :
{ ” '
case('e') :p = 0;break;
case('d') :p = 1;break;
‘‘case('l') :p = 2 ;break;
case('t') :p = 3 ;break;
case('s') :p = 4 ;break;
case('b') :p = 5 ;break;
case('k') :p = 6 ;break;
case('h') :p = 7 ;break;
case('x') :p = 8 ;break;
case('i') :p = 9 ;break;
case('w') :p = 10 ;break;
case('c') :p = 11 ;break;
case(13) :p = O;break;
¥
getch();
return p;
} R
shape: :getlinestyle()
Ty . T _ ]
char t;int p;
t = getch();
“switch(t)
{ ‘ .
‘caseé('s') :p = 0;break; -
case('d') :p = 1;break;
case('c') :p = 2 ;break;
case('h') :p = 3 ;break;
case('u') :p = 4 ;break;
case(13) :p = O;break;
}
getch () ;

int shape::getsettext()

//£fill patterns
//EMPTY FILL
//SOLID FILL
//LINE FILL
//LTSLASH FILL
./ /SLASH
//BKSLASH FILL
//LTBKSLASH FILL
//HATCH_FILL
//XHATCH FILL
//INTERLEAVE FILL
//WIDE_DOT_FILL
//CLOSE_ DOT FILL
//EMPTY_FILL

3//line stylés.
-/ /BOLID LINE

/ /DOTTED LINE

-/ /CENTER_LINE
-/ /DASHED_LINE

//USERBIT LINE
//8OLID LINE

N

//text set styles
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//LEFT_JUSTIFY
//CENTRE_JUSTIFY
//RIGHT JUSTUFY
//LEFT_JUSTIFY
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