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fhgcg b g `FX�]_`�i0[cj�k	l gcg jm[

nol�dpX�[c`cZql�]r`�j�k=s�jHZ\dAte`cb�]eu;X�]pvS^'j�k	`xw=X�[al'ypz9{�z9X g `cl7[�|o]ebG}'l7[ g b�`x~

�hX�Z\b��G`ajH]�ye����y�����^q�'W���sOX�]pXmveX

��l7���Q�K���x�m�H�����H�m���a�_���'����l��_`��#�H�H���'�'�
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¢0Z,X�b���� g X�[a`cb�deb�£�{�X g �¤Z¥{CZ\X g `al�[��¦{�X

§

Whj g `�X g WhjH]_`cjmuHb
X�]e]eb g

f�gcg j_{Pb
X�`alKi¨[aj�k	l gag jm[

n�l�dpX�[a`cZ\l7]r`Oj�k¨¢¨��l�{C`a[cb
{7X���©ªs�jHZ\dAte`cl�[)¢0]euHb�]el�l�[abG]eu

|o]eb�}'l�[ g bG`x~�j�k#«�X�`cl�[a�Gj'j

«¬X�`al�[c��j'jey�����ye�h�'����­K��sOX�]pXmveX
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^'j�k	`xw)X�[cl�X�[�{
�ebG`al�{C`ate[cl.X�]pX��G~ g b g X�]pv [al�{Cjm] g `a[ctp{C`abGjm] b g X�] X�[cl�X�w=bG`��ebG] `��el g j�k	`xw=X�[al

X�[F{��AbG`cl�{C`cte[al;vrjHZ¥X�bG]�`�� X�`�[alCk	l�[ g `cj�`��elq`cl�{
�e]eb���tel g X�]pv�`cj'jH� g k	jH[Kde[cj_{Cl gcg b�]eu�X�] v [cl�{Pj�}'l7[D�

bG]Au��eb�u��r�¯�Gl7}'l��Vb�]rk	jH[aZ,X�`abGjH]�k	[ajHZ X ��j�wVl�[x����l�}'l�� g ~ g `cl�Z [cl�de[al g l7]r`FX�`cb�jH] g tp{
� X g `��el g jHte[F{Cl

{Cj_vrl±�����el,bGZqd¡jm[c`FX�]p{Clqj�k X�[�{
�eb�`cl�{C`ate[cl¥X�]pX��G~ g b g X�]pv�[cl�{PjH] g `c[ct {C`cb�jH] j�k XS�
X�[cuHl�X�]pv {CjmZ��

de��l�� g j�k	`xw)X�[cl g ~ g `cl�Z g `al�Z g k	[cjHZ `��el�]Al�l�vS`cjqd¡l7[Dk	jH[aZU{Cjm]r`abG]_tejHt g Z,X�b�]r`al�]pX�]p{ClKXH{C`abG}_bG`abGl g

`cj�²'l�l�d XSZ\b gag bGjm] {C[abG`cb {�X�� g ~ g `al�Z jmdpl�[�X�`cbGjm]pX��¯� ^±tp{�� Xm{C`cb�}rb�`cbGl g b�]p{C��tpvrl'y�XmvrjHde`abG]eu¬X9]el�w

bGZqde�Gl�Z;l�]_`�X�`cb jH]�`al�{
�e]ejH��jHum~'yQl7[c[cjm[\{PjH[c[al�{C`abGjH]/y¨k	l�X�`cte[alSl�]��pX�]p{Pl�Z\l�]_`�y�X�]pv Z\b�uH[FX�`cb�jH] `cj¬X

]el�w de�
X�`Dk	jH[aZ9yrw��Al�[clY`��Al�X�[�{
�ebG`al�{C`ate[�X���[cl�{Cjm] g `a[ctp{P`cbGjm]�{CjH] g `cb�`cte`al g `��elKZ,X��cjm[VdpX�[c`�j�kOX��G��j�k

`��Al g l;Xm{C`cb�}rb�`cbGl g �����el;X�dAde[cj±XH{
�el g `cj,X�[�{
�ebG`al�{C`ate[�X���[cl�{Cjm] g `a[ctp{P`cbGjm]�X�[al�l��rdpl�{P`cl�v,`cj,Xmvevr[cl gcg

`��Al k	jm�G�Gj�w=b�]euYb gcg tel g � g dpl�{Pb���{=}rb�l�w g j�k `��el g ~ g `cl�Zª`ajYl��r`a[�Xm{C`��'[cl7de[cl g l�]_`�X�`abGjm]�Z\j_v_l�� g k	jm[V`��el

g j�k	`xw=X�[al g ~ g `cl7ZJl�]_`cb�`cb�l g X�]pv,[cl�� X�`cb�jH] g ���eb�u��r�¯�Gl7}'l��pZ\j_vrl�� g j�k#`��Al g j�k	`Dw)X�[al g ~ g `cl�Z `cj�[cl�{CjH]r�

g `a[ctp{P`���X�[�{
�ebG`al�{C`ctA[clY[cl�{PjH] g `c[ct {C`cb�jH]S`al�{
�e]eb��'tel g �e`c[FXH{C`FX �eb��GbG`x~\j�kO`��elK[cl�{Cjm] g `a[ctp{P`cbGjm]9de[cj_{Pl gcg �

X�] v l�}mX���tpX�`abGjm] Z\l�`��ej_v g k	jH[;`��el,[al g te��`�j�kY`��Al [al�{Cjm] g `a[ctp{C`abGjm] de[aj_{Cl gcg �"!�] `��eb g s#�pX�dA`cl�[7y

�p[ g `�y�`��el�[al g l�X�[�{
��{
�pX����Gl�]euml g j�k=`��Ab g �pl�� v9X�[cl;de[al g l�]_`cl�v�y�X�] v g l�{PjH]pv�y�`��el g `FX�`clP��j�k
��`��elC��X�[c`

X�] v de[FXH{C`ab
{Cl g jH��te`cb�jH] g `cj�`��el g lK{
�pX����Gl�]AuHl g X�[clKvrb g {Ct gag l�v��
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 ejH[ g l7}'l�[�X���vrl�{7XHvrl g yewVl �pX�}'l �pl�l�],w=b�`c]el gag b�]eu�`��elYb�Z\dpjH[c`FX�]p{PlYX�]pv,bG]
	 tel�]p{Cl�j�k�� X�[cuml

X�] vS{CjmZ\de�Gl7� g j�k	`xw=X�[cl g ~ g `cl�Z g bG]_`cj;}mX�[abGjHt g X g dpl�{C` g j�kVjmte[��GbG}'l g �#!�],[cl�{Cl7]r`=~'l�X�[ g `��el�l�]AuHb �

]el�l7[ g �pX�}'l �¡l7l�]�{CjH]_k	[cjH]_`cl�vSw=bG`��9`��el�dA[cj��A�Gl�Z j�k��G
�� @�
�������� �x
�� � w��eb
{
�9X�[cl�� X�[cuml'y�Z\b gcg bGjH]

{C[abG`cb {�X��¯y X�]pv�{PjHZ\de��l�� g j�k	`xw=X�[cl g ~ g `al�Z g `��pX�` �pX�}'l��pl�l�]�jmd¡l7[�X�`abGjm]pX��)X�]pv�Z\j_vrb �pl�v9j�}'l�[YX

]_teZ �pl�[�j�k�~'l�X�[ g �����el g l\jH� v g ~ g `al�Z g X�[al,vrb��,{CtA�G`YX�]pv {Cj g `c�G~9`ajSZ,X�bG]_`�X�bG]�y�l�}'jm�G}'l'y�jH[KbG]r�

`cl7uH[�X�`cl,w=bG`���jH`��el�[ g ~ g `cl�Z gKg b�]p{Cl\`��el�~�t g tpX��G��~ � XH{�²�X�]r~�ted�veX�`al�v v_l g b�uH] vrj_{CteZql�]r` g X�]pv

dpj gag l gag {PjHZ\de��l�� g `c[ct {C`cte[al g �Y���Al;X�}'l7[�X�uml���b k	lC�¯`cb�Z\lhj�kO��l�u'Xm{C~ g j�k	`xw)X�[cl g ~ g `cl�Z g b g �pl�`xwVl�l�]

���Y`cjq����~'l�X�[ g ��«¬X����GZ;te�G��lC[7yr�7�H���_�OX�]pv;`��el�[cl�dA�
XH{Pl�Z\l�]_`%j�k `��el g l g ~ g `cl7Z g b g }'l�[a~�l��_d¡l7] g b�}'l'y

`��Al�[clCk	jm[clY`��Al g l g ~ g `al�Z g X�[cl g t � �cl�{C`O`cj;[clC��vrl g bGuH]AbG]eu;X�]pv [alC��l7]euHb�]el�l�[abG]euA�
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 �	�	� � l7]p{CjHZqdpX gag l g }mX�[abGjHt g Z\l�`��Aj_v g X�]pv

g tAdedpjH[c`abG]eu `aj'jH� g k	jm[\l��_`c[�Xm{C`cb�]eu �eb�u��r�¯�Gl7}'l��=bG]rk	jm[cZ,X�`cb�jH] k	[ajHZ g jHZqlS�Gj�wOl�[���l�}'l��=[al�de[cl g l�]r�

`�X�`cb�jH] j�kKX g j�k	`xw=X�[cl g ~ g `al�Z g tp{
� X g `��el g jmte[�{PlS{Pj_vrl'� f [�{
�ebG`al�{C`ctA[�X���[al�{CjH] g `c[atp{C`abGjH] b g X

[cl7}'l�[ g lC��l7]euHb�]el�l�[abG]euKXH{P`cbG}_bG`x~K`��pX�` k	j_{Ct g l g jm] `��elYX�[�{
�ebG`al�{C`ctA[�X���vrl g bGum]�X g dpl�{P` g � !�],X�����j�k0`��el

k	jH���Gj�w=bG]Au g j�k	`Dw)X�[al�Z,X�b�]r`al�]pX�] {ClKXH{C`abG}_bG`cb�l g yp`��Al g j�k	`xw)X�[cl;X�]pX���~ g b g X�] v X�[�{
�ebG`al�{C`ctA[�X�� [cl�{CjH]r�

g `a[ctp{P`cbGjm]�X�[al�`��el�Z,X �cjH[�dpX�[a` g j�kO`��Al�jHdpl�[�X�`cb�jH] g jH]��Gl7u'XH{P~ g j�k	`xw=X�[cl g ~ g `al�Z g � f vrjmde`cb�]eu,X

]el�wª`al�{
�e]ejH��jHum~ g tp{�� X g y�j�� �cl�{C`D�¯jH[abGl�]_`�X�`cbGjm]�y0{PjHZ\dpjH]Al�]r`x� � X g lqde[cjmuH[�X�Z\Z\b�]euey�jH[�]Al�`xwVjH[a²��

{Cl�]_`c[ab
{0[clP��l�]AuHbG]Al�l�[cb�]eu�[cl �'tebG[al g {��pX�]euHl g b�]�`��el�vrl g bGuH]�j�k�`��el g ~ g `al�Z9y��el�] {Cl=`��el�v_l g b�uH]�j�k�`��el

g ~ g `al�Z Z;t g ` �pl�wOl��G� te]pvrl7[ g `aj'j_v �¡lPk	jH[cl g t {��¬XH{C`abG}_bG`abGl g {CjHZqZ\l�]p{�l'�Y¢0[c[ajH[D��{Cjm[c[cl�{C`cb�jH]¬X�]pv

k	l�X�`cte[al�l�] � X�]p{Cl7Z\l�]_`VjHdpl�[FX�`abGjH] g bG]_}mX��Gb veX�`al�`��el�vrl g bGum]9vrj_{PteZ\l�]_`=j�kO`��Al g ~ g `al�Z9y_`��el�[alCk	jH[al

`��AlSv_l g b�uH] vrj_{CteZql�]r`KZ�t g ` �pl,ted�veX�`cl�v�� zSbGum[�X�`cbG]Au�X ��l�u'Xm{C~ g ~ g `al�ZR`cj¬X ]el7wJde� X�`xk	jH[cZ
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g t {��.X g « b�]pvrj�w g jm[Y|o]eb��\jHdpl�[FX�`abG]eu g ~ g `cl�Z2[al ��tAbG[cl g k	te]p{C`abGjH] X��#X�]pv	�¡l �pX�}rb�jH[�vrl g {P[cbGdA`cbGjm]

j�kO`��el g ~ g `cl�Z �¦g {CjHZqd¡jm]el�]_` g y¡w��eb {���[cl �'teb�[cl g `cj\tA]pvrl�[ g `�X�]pvS`��Al�{CjmZ\dpjH]el�]_` g k	te]p{P`cbGjm]pX���bG`x~

X�] v��pl��pX�}_bGjH[7�

���el;vrb g {Ct gag b�jH] g bG]9`��eb g s#�pX�de`al�[KX�[al�uHl�X�[cl�v9`cj�w=X�[�v g `xwVjqZ,X�b�]Sj�� �cl�{C`cb�}'l g �� %bG[ g `�y�`cj

{Cj�}'l�[�`��AlYvrl �p]AbG`cb�jH] g X�]pv\`��elhZ,X��cjm[�b gcg tel g b�]�`��el �pl��
v�j�k g j�k	`xw=X�[alYX�[F{��AbG`cl�{C`cte[alo[al�{Cjm] g `a[ctp{®�

`cb�jH]�X�] v `��Al�{
�pX��G�Gl7]euHl g `��pX�`o`��elY[cl g l�X�[F{��Al�[ g b�] `��eb g � l��
v�l7]p{CjHtA]r`al�[������el g lYb gag tel g b�]p{C��tpvrl'�

g dpl�{Pb���{\}_bGl�w g j�kY`��el g ~ g `al�Z `cj�l��_`c[FXH{C` � [al�de[al g l�]_`�X�`cb�jH] Z\j_vrl�� g k	jH[;`��el g j�k	`xw=X�[cl g ~ g `cl�Z

l�]_`cb�`cbGl g X�]pv [al��
X�`cb�jH] g �=X�[F{��eb�`cl�{P`cte[al�[al�{CjH] g `c[atp{C`abGjH] `al�{��A]eb��'tel g �0`c[�Xm{C`�X �ebG��bG`x~�j�k�`��el,[cl�{CjH]r�

g `a[ctp{P`cbGjm] de[cj_{Cl gcg �)X�]pv l�}mX��Gt X�`cb�jH] Z\l�`��ej_v g k	jH[�`��Al [al g tA�G`�j�kh`��el,[cl�{PjH] g `c[ct {C`cb�jH] de[cj_{Pl gcg �

^'l�{PjH]pv�yO`cj¬XHvevr[al gcg `��el,dpj gag b �A�Gl g jm�Gte`abGjm] g `aj `��el g lSb gag tel g X g `��el�~ X�[alSde[al g l�]_`cl�v �_~�`��el

g `FX�`alC��j�k
��`��elC��X�[a`!`al�{
�e]eb��'tel g bG]�`��eb g �pl7�
v������el g l�`al�{��A]eb��'tel g bG]p{C��tpvrl'�O{C��t g `al�[cb�]eu�`al�{
�e]eb��'tel g y

{Cjm]p{Cl�de`x��� X�`a`cb
{Pl�X�] X��G~ g b g y �'tel�[c~'� �pX g l�vS`cl�{
�e]eb���tAl g y�X�]pv g ~ g `al�ZU{PjHZ\dpj g bG`abGjH].X�]pv9}_b g t X��Gb���X��

`cb�jH]���  bG]pX��G�G~±yH`��el�de[cjmd¡j g l�v\k	te`ctA[clh`a[cl�]pv g bG]q`��eb g s#�pX�de`cl�[=w=b��G� g l7[c}'l�X g X g `�X�[c`cb�]eu�dpjHb�]r`Vk	jm[

k	te[a`��el�[=[al g l�X�[�{
�,bG]\`��eb g �pl�� v��
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���el�k	jH���Gj�w=bG]Au�j � g l�[a}mX�`cb�jH] g k	jm[cZ `��el �pX g b g k	jH[YX\v_l �p]eb�`cbGjm] k	jm[ g j�k	`xw=X�[cl X�[�{
�eb�`cl�{C`ate[cl

[cl�{CjH] g `c[atp{C`cb�jH]���n�l g deb�`cl g l7}'l�[�X���X�`a`cl�Zqde` g k	jH[�X�te`ajHZ,X�`cbG]Au�`��elKX�[F{��AbG`cl�{C`cte[FX���[cl�{Cjm] g `a[ctp{P`cbGjm]

de[aj_{Cl gcg bG`�b g uHl�]Al�[�X��G�G~�XH{7{Cl�de`al�vh`��pX�`0XQk	te���G~'�xX�te`cjmZ,X�`al�vo`al�{��A]eb��'tel0b g ]ejH`�k	l�X g b �e��l'� !�`�b g [�X�`��el7[

bGZqd¡j gcg b �e��l�`cj�vrl �p]el;`��el;X�[�{
�ebG`al�{C`ctA[cl�j�k�X,�
X�[auHl g ~ g `cl�ZRX�`!jm]p{Cl'y �el�]p{Cl±y�`��el;X�[F{��AbG`cl�{C`cte[FX��

[cl�{CjH] g `c[atp{C`cb�jH] g �ejHte� v �pl�X�] bG]p{C[al�Z\l�]_`�X��Vde[aj_{Cl gag �ª^'j�k	`xw=X�[cl g ~ g `cl�Z g t g tpX����G~ {CjH] g b g `\j�k

X�[F{��AbG`cl�{C`cte[FX��pdpX�`c`cl7[c] g bG]\`��el�bG[Ovrl g bGum]\w��eb {���k	jH[aZJ`��el �pX g b g k	jH[O`��elh[al�{Cjm] g `a[ctp{C`abGjm]\de[cj_{Pl gcg �

�



zSj g `�[cl�{Cjm] g `a[ctp{P`cbGjm]�dA[cj_{Cl gag l g k	j_{Ct g jH]\`��el g `c[atp{C`ctA[�X��pde[ajHdpl�[a`cbGl g j�k X g ~ g `cl7Z9y�b�uH]ejm[cb�]eu�`��el

�eb�u��r�¯�Gl�}'l7� �¡l �pX�}rb�jH[hj�kV`��el g ~ g `cl�Z.�h %b�]pX����G~'ye`��el�[cjm�Gl�j�kO`��el�t g l�[�b g b�]p{C[cl�X g b�]euH��~,bGZ\dpjH[a`�X�]r`

bG] b�]p{CjH[adpjH[�X�`cb�]eu `��el�vrjHZ¥X�bG] ²_]ej�w=�Gl�v_uHl,X�]pv g ~ g `cl�Z v_j_{CteZ\l�]_` g bG]_`cj9`��el,[cl�{Cjm] g `a[ctp{P`cbGjm]

de[aj_{Cl gcg ���=X g l�v jH] `��el¬X �pj�}'l�vrb g {Ct gag bGjm]�yob�] �x^_X�[a`cb�deb�y��H�m�H�'�\`��Al g j�k	`xw=X�[cl�X�[F{��AbG`cl�{C`cte[FX��

[cl�{CjH] g `c[atp{C`cb�jH],b g v_l �p]el�v,X g �
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���el;w��ejH��l g j�k	`xw=X�[cl;[cl�{Cjm] g `a[ctp{P`cbGjm]9de[cj_{Pl gcg b g vrbG}_b
v_l�v b�]r`aj `xwOj\d �pX g l g ��!�] `��el �p[ g `

d �pX g l'y�]pX�Z\l���~\`��el9
�����E @�
 �	�	� � d �pX g l'y X�`cj'jm�OX�te`ajHZ,X�`cb
{7X��G��~	�etebG� v g X¥ZqjH[clKX � g `a[�XH{P` g ~ g `cl�Z

[cl7de[cl g l�]_`�X�`abGjm]�y�b�� l'�Gyp`��Al � ���_E 
 
 �;�  
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elements: seq (TypeDeclare)

Generalization

defines: set (Declaration)

Function

statements: seq (Statement)
declarations : seq (TypeOrVar)
parameters: seq (VarDeclare)

Assignment

dest: Experssion
src: Expression

Array−type

size: Expression
type: Type−specifier

Class name
.....

Set of attributes 
not specified in

the diagram

Association

File

return−value: Expression

Expression

type: Type−specifier

arguments: seq (Experssion)

Function−call

name: String

Scalar−type:
Int, Real, String, Char, ..

.....

path−name: String

includes: set (File)

Type−specifier

Pointer−type

type−deref: Type−specifier

type: Type−specifier
name: String

Declaration

Source−file

General

file #: Integer
line #: Integer
id: Char Integer

+, −, x, /, &, |, >, <, <<,>>, ...
Arithmetic−expressions:

.....

Library−file

Aggregate−type

Switch

TypeDeclare

.....
If−then−else

.....
Return
.....

BlockIterate
.....

TypeOrVar

Statement

.....

VarDeclare

value: Expression
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k	te]p{P`cbGjm] 
 �7��� � X � g `c[FXH{C`x��k	tA]p{C`cb�jH]('*)

X�umuH[al�u'X�`clC�¯`x~rdpl 
 ��@ E � jm[ X � g `c[FXH{C`x��`x~_dpl,+�-
X�[c[FX�~��¯`x~rdpl 
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k	te]p{P`cbGjm] 
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k	te]p{C`abGjm] 
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X�uHuH[al�u'X�`clC�¯`x~rdpl ��X�[c[�X�~'��`x~_dpl 
 ��@ E �

k	te]p{C`abGjm] 
��7��� � [alCk	l�[cl7]p{Cl g jH[�ted�veX�`cl g '*) � � 
 � � .�/
uH�Gj �pX�� ��}mX�[cb
X �e�Gl 
C� @ � �

g jHtA[�{ClC� �p��l 
 � @ � � 
 
 � vrl �p]Al g k	tA]p{C`cb�jH] 
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call

F’: Function−abs

f: Function f’: Function

call f’

domain
Abstract 

(a) Relation "use−F" (c) Relation "use−R"(b) Relation "cont−R"

use−F

level
Source−

domain

Im
p

le
m

en
ta

ti
o

n

call f
call

cont−R

define

l: File

f: Function
f: Function

F: Function−absL: File−abs

f’: Function

use−R

l: File

f: Function

F: Function−absL: File−absF: Function−abs
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Attr−Val
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X

XXXXX

T2
F2

F2,F7,T3

F1

T1, V3

(b) Concept lattice
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F5
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A module
called or used by the object functions
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Functions, datatypes, variables that are 
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{�X��G��~\de[cl g l�]_`V`��el g t � g ~ g `cl�Z g `�� X�`�X�[alYb
vrl�]_`cb �pl�v:k	[ajHZ `��elKveX�`FX �pX g l
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