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line->object

o4

o5

o10

o6

o9

o7

o8

o1

o2

o3l10

l9

l8

l7

l6

l5

l4

l3

l2

l1

object->contents

int f2(int z) {

return z * 4

}

int f(int x) {

int y;

y = x;

return y * 2

}

fprintf(stderr, "x = %d", x)

assert(x > 1);o10

o9

o8

o7

o6

o5

o4

o3

o2

o1

inode(foo.c)

int f(int x) {

int y;

assert(x > 1)

y = x;

fprintf(stderr, "x = %d", x);

return y * 2

}

int f2(int z) {

return z* 4

}

data

marks

m3

m2

m1 o3

o5

o8, o9, o10

i

int f(int x) {

int y;

y = x;

return y * 2

}

................:1

................:2

................:3

data

object->properties

#function:f, #var:x, #debugging

#function:f, #var:x, #specification

#function:f

#function:f, #var:y

#function:f, #var:x, #var:y

#function:f, #var:y

#function:f, #var:x

#function:f2

#function:f2, #var:z

#function:f2, #var:z

o10

o8

o7

o6

o5

o4

o3

o2

o1

o9

property->object

#function:f

#function:f2 o1, o2, o3

o4, o5, o6, o7,

#var:x

#var:y

#var:z

#debugging

#specification

o4, o6, o9, o10

o5, o6, o7

o1, o2

o9

o10

o8, o9, o10

The viewed file

The file context

A view file
cd function:f/!(debugging|specification)

¤$PTUV^�giH}sG*¢n�H�o�gbH�_§H�O8Yi[�YiPQSWOASV�-[!¡cPQH��

YbPTSVO Y �$YbD�H�O«YbD�H Y7r/nc_aX[U[Y YbS ktU[u[m�n/n �£[VO�m­��O�[VRQRTawYiD�H
TGk\k�m7n/U ��CED�P]_·_iX�H�O�[\giPTS�H��po�R][\PTO�_<YbD�H0Oc^�G)d2H�giPQO�U�S\�£SWdpj C
H�X�Yi_�PTO�YbD�H0��RTH�X�SWOWYiH��cY��
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6<[VXqD!mpPTgbH�X¨YbSWgba
X�SVgigbH�_§o2SVO�m�_#YbS}[&RTSVUWPTX�[\RW�¥SVgiG)^�R][ �$�8LZ_EC
PQO�U�Yi[\d�RQH Z*)4>/mlRtUcV�Q1r/nlZ�rGm7n\U�_1m[k �pYiD�H�e8^�H�giaw[VRQUWSVgiP�YiD�G
X�SWG!o�^pYbH�_¢YbD�H&_§H�Y<S\�#[\RTR�SWdpjkH�X�Yi_ Z�_\k YbD,[�Y·_i[�YiPT_§�¥a9�$�A6h¡ C
H�gia YbPTGIH YiD�H­^�_§H�g�gbH�[Vm�_AYbD�H X�SVO8YbH�OWY�S\�I[ mpPTgbH�X¨YiSVgiaV�
HV� U��T�W��PQYbDAYbD�H 'lk X�SVGIG"[\O,m#�p[�O�H������>���l�
	Q�·P]_·X�gbH�[�YbH�m#�
µ¦O�H��¶PQO�SpmpH _ P]_I[\RTRQSpX�[\YbH�m#�hd�^pY"O�S«m�[\Yi[­PT_IX�gbH�[�YbH�m#�
CED�H�O"PQYi_·m�[�Yq[}d�RTScX�Gp_ _3]�u[T7U[T [VO�m"[0Yi[Vd�RTH _3]��cT7n���k H>[V_EC
_§SpX�PT[\YbPTO�U�YbS{H�[WXqD G"[VgbGz[�RTPT_§Y�S\�ESVd�jkH�X¨Yq_ J0[VgbH!��RTRQH�m­PQO
SVO!mpH�G"[\O,m H¥HW� U,�Q��X�SVGIG"[\O�m Z1rGm�X J`[WX�X�SWgim�PQO�U&YbSªYbD�H·�¥SVR C
RQS���PTO�U"[\RTUVSWgbPQYbD�G *
�cT�n�� p��
_aX1�cT7n��hp�Y[T,'lk1m
Y[Z�nlm/TGRA� 'S_aX 'G_aXGmGV�Q\Z*)4>\mGRtU�k
'7m7U�Z�p 'G_aXGmGV�Q\Z*)4>\mGRtU�� '���_aX
_AY(`;ZS_\k�_aXSZ�_\k b 	 XGZ7U=_aX���T7n��
U\�Gm1XST7u/u�Z*)4>/mGRAUcV�QlR�Z1X[Ulm�X[U�k���Z�� UlZS_3] u[T7UlT&i

_AY(`;ZS_\k�_aXSZ�_\k b 	 _aX��cT�n��
U\�Gm1X _8X��cT7n��hp�Y[T,'[k�m&i

T7u/uWw�]/]/]/]\]/]/]/]/]�-sw T�X[u"��T7n��
T1Xlu�Z*)4>/mGRAUcV�QlR�Z1X[Ulm�X[U�k���Z�� UlZS_3] u[T7UlT&i

_AY(`;ZS_\k XGZ7U=_aXSZ�_\k b 	 XGZ7U=_aX1�cT7n��
U\�Gm1X���T7n������&i?_aX��cT�n��hp�U/n7zGm&i

_5] �cT7n���k	���cT7n
���"p�Z&i
_AY(`;ZS_\k XGZ7U=_aXSZ�_\k b 	 _aX���T7n��
U\�Gm1XST7u/u�ZhUlZ�_3] ��T7n���k	���cT7n����

_tY=_aX���T7n��
U\�Gm1XST7u/uWw�]/]/]/]\]/]/]/]/]�-sw T�X[u"��T7n��

UlZ=_5]�u[T7UlT
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� D�H�O!YiD�H�^�_bH�g-GIScm�P���H�_¢[0¡8PTH�� ��RTHV�Vf-SV�>¤ *)^�o�m�[�YiH�_-YiD�H
X�SWOWYiH�O8Y"S\�ªYbD�H�¡cPQH��·H�m¬�,RQHW�·[\O,m�[VRT_bS ^�o2m�[\YbH�_!YbD�H�Yq[ C
d�RTH Z*)2>/mGRtUcV1Q1r[nlZ�rlm7n/Uc_1m[k [V_EYiD�H�o�giSVo2H�gbYbPTH�_�G"[�a�D�[�¡VH
XqD�[\O�UVH�m`��CED�PT_)�·SWgbGzP]_)m�SVO�H���D�H�O«YbD�HA^�_bH�g)X�SVGIGIP�Yq_
[�¡cPTH��¸��RTH4H>HV� U��T�,H�¡VH�gia�YiPQGIH�YbD�H�^�_bH�g}_b[�¡WH�_&["¡cPTH��¸��RTH
��P�YiD�P�Yq_EYbH��8Y&H�mpPQYbSVg"J¨�
n&H�X�[VRTX�^�R][�YbPTO�U �¥gbSWG _bX�gi[\YiXqD Yq[\d�RTH

Z*)2>/mGRtUcV1Q1r[nlZ�rlm7n/Uc_AmGk P]_ H��po2H�O�_bPT¡VHV� d,H�X�[V^�_§H PQY
[\R]_§S giH�e8^�PTgbH�_ YbS X�[\R]X�^�R][�YiH YiD�H PTOc¡VH�gbYbH�m Yq[\d�RTH
r[n[Z�rGm7n/U\gcV�Q\Z*)2>/mGRtUGk � *cS,� ��H o�giH��¥H�g YiS .ko,[�YiXqD[0
YbD�P]_EYq[\d�RTH�[VX�X�SVgqmpPTO�U�YbSIYbD�H
G!SpmpPQ�,X�[�YbPTSVO,_��
6<¡VH�gia"YiPQGIH
[�G!SpmpPQ�,X�[�YbPTSVO PT_
X�SVGIGIP�YbYbH�m#�`f-S\�>¤V*w��PQRTRhXqD�[\O�UVH!SVO�RTa
[��¥H�� RQPTO�H�_}SV�<Yq[\d�RTH Z )4>/mGRtU�V�Q1r[nlZ1rGm7n/Uc_AmGk �pPQO,_kYiH�[Vm S\�
H�gq[V_bPQO�U�PQY��¥gbSWG mpP]_�G�[\O�m�X�giH�[\YbPTO�U"[!O�H��/Yi[\d�RQHW�
� D�H�O YiD�H�^�_bH�g)X�SVGIGIP�Yq_ H>PQO«�>[WX¨Y��¢[ nlm,'\m\TGk�m SVo2H�g C

[�YiPQSWO J
[\O«^�o�m�[\YbH�m«¡cPTH�� ��RTH���D�SW_bH"PTO�SpmpH�P]_ _ ��f-S\�>¤V*
��gq_kYªX�SVGIo�^pYiH�_EYiD�H�O�H���X�SVO8YiH�O8Y&S\�-YbD�H�¡cPQH��·H�mA�,RQHW�,^�_EC
PQO�U _3] u[T7UlT [\O�m _3]��cT7n���k [WX�X�SWgim�PQO�U YbS­YiD�H��¥SVRTRQS���PTO�U
[\RTUVSWgbPQYbD�G *

���>t����
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XGm�	��[R�Z�X[Ulm1X[U�p�mA�Gr[U\g=R1Z�X[Ulm�X/U
Y[Z7nlm\TGRA� 'G_aXlmB'S_aX _3]�u[T�UlT
_tY 'SR1Z�X[UlT�_8Xck T �cT7n�� 	�_AU7��X\z���)Gm7n >
U\�Gm1X
Y/Z7nlm/TGRa��Z=_aX _3] ��T7n����@> �
T\u/u�Z*)4>/mlRtUcV�QlR1Z�X[Ulm�X/U�k	� Z � U[Z�XGm
	��lR�Z�X/Ulm�X[U

m,'lk1m
T7u/u '�UlZ�XGm�	��[R�Z�X[Ulm1X[U

CED�P]_wacPTH�R]m�_ [/O�H���X�SVO8YbH�O8Y XGm�	G�lR�Z�X[U[m�X[U � CED�H�O`�
f-S\�>¤V* d�^�PTRTm�_ [ O�H�� Yq[\d�RTH Xlm�	��1r[n[Z�rGm7n/U�_1mGk ��D�P]XqD
[W_b_bSpX�P][�YbH�_wo�gbSWo,H�g§YiPQH�_zYiS H�[VXqD RTPTO�H�SV� XGm�	��lR1Z�X[Ulm�X/U �
� Y d�^�PQR]m�_ PQY dca [\o�o�RQacPTO�U YbD�H Yigi[VO�_imp^�X�H�gi_MSWO
XGm�	��[R�Z�X[Ulm1X[U _kYq[\gbYbPTO�U��¥gbSWG YbD�H�[Vo�o�giSVo�giP][�YbH!_§acO�XqD�gbS<C
O�P,+�[\YbPTSVO o2SVPTO8Y��¢[\O�m«dca­X�SVocacPTO�U�YbD�HASVR]m«o�gbSWo,H�g§YiPQH�_
PTO
Z*)4>/mlRtUcV�Q1r/nlZ�rGm7n\Uc_1mlk �¥SVg�_§H�X¨YbPTSVO,_"S\�}YbD�Hw¡cPQH��·H�m���RQH
YiD�[�Y�X�SWO8Yi[\PTO O�S GISpmpPQ��H�m�o�[Vg§Y�[\O,m [\giH�mpH�RTPQGIPQYbH�m�dca
_bacO�XqD�giSVO�P,+�[\YbPTSVO o,SWPQO8Yi_���CED�H�O£��f$SV�>¤V* X�SVGIo�^�YbH�_�YbD�H
mpPQ��H�giH�O�X�H d2H�Yk��H�H�O YbD�H�SVR]m�o�giSVo2H�gbYbPTH�_w[VO�m¸YiD�H O�H��
SWO�H�_���GISpmpPQ�¥a8PTO�U"YiD�H�Yq[\d�RTH�_ª[VX�X�SVgqmpPTO�U!YbS"YiD�H
�¥SWRQRTS���PQO�U
[VRQUWSVgiP�YiD�G *

u[Z�XGm�p�mA�Gr[U\g T�n/nlT7g^i
Y[Z7nlm\TGRA� 'S_aX 'l_aXGm�V�Q7Z*)4>/mGRAUeu[Z
u[Z�Xlm � 'G_aXlm�V�Q\Z*)2>/mGRAU �#' � �"p��
Y[Z7nlm\TGRA� 'S_aX�Xlm�	��1r[n[Z�rGm7n/U�_1mGk u[Z
Y�_aXlu�_aXSZ*)4>/mGRAUcV�Q1r[n[Z�rGm7n/U�_tmGk T�XSZ*)4>/mlRtU�Z
kAzcRA��U\�lT7U `;Z*)4>\mGRtUcV�Qtr[nlZ�rGm�n/Uc_tmlk���Z��

p\phXGm
	��1r[nlZ1rGm7n/Uc_tmGk	�#'�� b
	�	 u[Z�Xlm ��Z
��p/p��

_AY T�XSZ*)4>\mGRtU�T�_\k�Y/Z�z/Xlu
'G_aXGm�V1Q\Z*)4>/mlRtU�� ' � p�T
Z*)4>/mGRAUcV�QlR�Z1X[Ulm�X[U�k���T��"p�XGm�	��[R�Z�X[Ulm1X[U�� ' �
u[Z�XGm � T
��pNP
m�'lk�m
T,'�'\ZGR1T7Ulm�T�XGm�	SZ*)4>/mlRtU�Z
Z*)4>/mGRAUcV�Q1r[n[Z�rGm7n/U�_tmGk ��Z
�

phXlm�	��1r[n[Z�rGm7n/U�_1mGk	��' �
'G_aXGm�V1Q\Z*)4>/mlRtU�� ' � p�Z
Z*)4>/mGRAUcV�QlR�Z1X[Ulm�X[U�k���Z��"p�XGm�	��[R�Z�X[Ulm1X[U�� ' �
Y[Z7nlm/TlRA��rN_8X�XGm
	��1r[nlZ1rGm7n/Uc_tmGk	�#'��
T\u/u�Z�UlZ�r/nlZ�rGm7n\U/gcV�Q\Z )4>/mGRaU�k	�Br��

Y[Z7nlm\TGRA��Z�_aXSu/Z�XGm
_tY�u[Z�XGm ��Z
��p���U\�lm�X
Y\nlm/mhZ�_aX�Z )4>/mGRtU�V�Q1r[nlZ1rGm7n/U�_1mGk

CED�P]_h_iXqD�H�G"[
_i[�¡VH�_$X�[\RTRT_$YiS}YbD�H&Ybgq[\O�_imp^�X�H�gq_$YbD�[\YhH��po,H�gEC
PTGIH�O8Yi_�D,[�¡VH}_§D�S���O�YbS"d2H�X�S8_kYiRQaW�
9 SVYbH YbD�[\Y�YiD�H [VRQUWSVgiP�YiD�G X�SVGIo�[VgbH�_IYbD�H o�giSVo2H�gbYbPTH�_

[VO�m
O�SVY`YbD�H�X�SWOWYiH�O8Yi_`S\�pYbD�HhRQPTO�H�_���[V_`Yk�·SZRQPTO�H�_£G"[�aªD�[�¡WH
YiD�H·_i[\GIHhX�SWO8YbH�O8Y£d�^pY£O�SVY`YbD�H�_b[VGIH¢o�gbSWo,H�g§YiPQH�_ H¥HW� U,�Q��YbD�H
X�RQS8_§PTO�U
d�gq[VX�GWH�Yi_hPQO Y[Z/Z^]:R * tZH�Y Y[Z/Z^];R *T~�|Z�¥SVgiG PTmpH�O8YbP]X�[\R
RTPQO�H�_���d�^pYZSWO�H
��PTRQR`D,[�¡VH0YbD�H �������	��
��
��� �zo�giSVo2H�gbYkaV��[\O,m
YiD�H
S\YiD�H�g�SWO�H3�������	��
��
��� ���<J¨�
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CED�H!^�_§H�g0X�[\OzSWo,H�OwmpPQ�2H�gbH�O8Y0¡cPTH��¸��RTH�_0PTO mpPQ�2H�gbH�O8Y0mpP C
gbH�X¨YiSVgiPQH�_�_bPQG�^�RQYi[\O�H�SV^,_§RTaV����D�P]XqD)PTO8YbgiSpmp^�X�H�_�YbD�HEX�SWO�X�^�g C
gbH�O8Y�¡cPTH���^�o�m�[\YbH}o�giSVd�RTH�G d2H�X�[V^�_bHª^�o�m�[\YbPTO�UISVO�Hª¡8PTH��
��RTH&GIScm�P���H�_¢YiD�H&¡cPQH��·H�m���RQHW�W[VO�m"_§S
G"[�a�PQOc¡�[\RTPTm�[�YbHEYiD�H
X�SWOWYiH�O8Yi_-SV��YiD�H�S\YiD�H�g¢¡cPTH��¬�,RQH�_�� � HEXqD�S8S8_§H�YiS}m�H�RTH�UW[\YbH
gbH�_§SWRQ^�YbPTSVOwSV�<YiD�H�X�SWO�X�^�gigiH�O8Yª¡cPTH�� ^�o2m�[\YbH"o�giSVd�RQH�G YbS
[\o�o�RQP]X�[\YbPTSVO�_}YiD�[�Y�^,_§H�f-SV�>¤ *#��¤�SWg�PTO�_kYq[\O�X�HV� ma�cTGR/k [\R C
gbH�[Vmpa XqD�H�X�Gc_AS\��X�SWO�X�^�gigiH�O8Y�^�o�m�[�YiH�_�� CED�P]_�gbH�eW^�PQgiH�_
_§SWGIHA_§^�o�o,SWg§Y
�¥giSVG YbD�H�SVo2H�gq[�YiPQO�Uz_bap_kYiH�G YbSzPTO�mpP]X�[\YbH
YbS�[\O«[\o�o�RQP]X�[\YbPTSVO{YiD�[�Y}YbD�H!¡cPTH����,RQH!P�Y
G"[\O�PQo�^�RT[\YbH�_0P]_
O�S\Y5.k�¥giH�_bD/0�H�O�SV^�UWD`� � Y�[\R]_§S0gbH�e8^�PQgiH�_$YiD�H&[V_i_b^�gi[VO�X�H·YbD,[�Y
YbD�H�[Vo�o�RTPTX�[�YiPQSWO���PTRQR�XqD�H�X�GIYiD�PT_&PQO�m�PTX�[�YbPTSVO£�
f-SV�>¤ *!_b^�o�o2SVgbY¢YbS�_bacO�XqD�giSVO�P,+�[\YbPTSVO)P]_$YbS
D,[�¡VH�[ªYbPTG!H+C

_kYq[\GIo/PTO/H�[VXqD/m�PQgiH�X�YbSVgia PQO�Scm�HV�ª[VO�m YiS�PTO�X�gbH�G!H�O8Y�[
UVRTSVd�[VR#YbPTGIH�_§Yi[VG!owH�¡VH�gbaAYbPTGIH�["¡cPTH�����RTH)P]_Z_b^�X�X�H�_i_k�¥^�R C
RQa«X�SWGIG!PQY§YiH�m#� 6h¡WH�gia{YbPTGIH"YbD�HA^�_§H�g�^�_bH�_ 'lk H¥PTO«�>[VX¨Y��
[ n[m/T\u/u�_an SVo2H�gq[�YiPQSWO J¨�cf-S\�>¤V*�XqD�H�X�Gc_�PQ�£YiD�H}YbPTGIH�_§Yi[\GIo
S\�hYiD�P]_0m�PQgiH�X�YbSVgia�PT_ªH�e8^�[VR�YiS�YiD�H�UWRQSWd�[\R£YbPTGIH�_§Yi[\GIo`��� �

 aWH�_� Q�`YbD�H�O YiD�H"¡cPQH�� P]_0�¥gbH�_§D«H�O�SV^�UWD [VO�m­O�S\YiD�PQO�U�D,[V_
YbSzd2H�m�SVO�HW��PQ� 
 O�S� `YiD�H�O¬[zO�H�� ¡cPQH�� ��RQHW�-��P�YiD¬[{O�H��
PQO�Scm�HV�pP]_�X�gbH�[�YiH�m#�p[\O,m�YiD�H0YbPTG!H�_kYq[\GIoASV�£YiD�PT_�m�PQgiH�X�YbSVgia
PT_Z_§H�Y�YiSIYbD�H
UWRQSWd�[\R2YiPQGIH�_§Yi[VGIo`�
xzSVgiH�S�¡VH�g���[V_¢_bSVGIHE[\o�o�RQP]X�[\YbPTSVO�_$G"[�a�GVH�H�o�[ª¡cPQH��¬��RTH

SVo2H�O���PQYbD�SV^pY�XqD�H�X�GcPTO�U�PQ�`YbD�HZ¡cPQH�� ��RTHªP]_h�¥giH�_bD�H�O�SV^�UWD`�
�·H}_bPQGIo�RTaI�¥SVgid�P]m"YbSI^�o�m�[\YbH0SV^pY C7SV� C m�[\YbHª¡8PTH�����RQH�_�� � H
[VXqD�PTH�¡WH&YiD�PT_Edca�[W_b_bSpX�P][�YbPTO�U)YbS!H�[VXqDAPQO�SpmpH}giH�o�giH�_bH�O8YiPQO�U
[�¡cPQH��w�,RQH<[�YiPQGIH�_kYq[\GIo`� � D�H�O�[VO}[Vo�o�RTPTX�[�YiPQSWO}X�SVGIGIP�Yq_
[}¡cPQH����,RQHW�Vf-S\�>¤V*IXqD�H�X�Gc_-PQ��YbD�H&YbPTG!H�_kYq[\GIo"S\��YiD�PT_h¡8PTH��
��RTH{PT_IH�eW^,[\REYbS«YiD�H{UVRTSVd,[\R�YbPTGIH�_§Yi[\GIo`�@� �+
 aVH�_� T�<YiD�H�O
YbD�H�UVRTSVd�[VR¢YbPTGIH�_§Yi[VG!o P]_�PTO�X�gbH�G!H�O8YbH�m`�$[VO�m­Yi[Vd�RQH�_)[VgbH
^�o�m�[�YiH�m�[W_<_bH�H�O"PTOA_bH�X�YbPTSVO�v�� J3HcPQ� 
 O�S, Q�c[\O"H�gbgiSVg·X�SpmpH&P]_
gbH�Yb^�giO�H�m#�
XE[W_§P]X�[VRQRTaV�pYiD�P]_Z_bac_§YbH�G¶X�[\O�d,H�_§H�H�Oz[V_Z["X�R][V_i_§P]X0G)^�R C

YbPTo�RTH
gbH�[VmpH�gi_E[\O,m�_bPQO�UVRTH
��gbPQYbH�gE_bap_kYiH�G��
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µ ^,_§H�g�X�[VO)[Vm�m�[&RTPQO�H<PTO�[&¡cPTH�� ��D�H�gbHhYbD�P]_$RQPTO�H·m�S8H�_£O�S\Y
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