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add r4 = r4, r2

add r2 = (b0 ? r3 : r4), 10

stw 20 [r1] = r2

ldw r2 = 20 [r1]

add r3 = r2, r3
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b −= 2
a −= c
B3

b += 2
a += c

B2

e = a x b
B5

if (x>y) 
x = func()

B1

x = func()

cond = x>y ? 1 : 0 true false
cond, a += c

cond, b += 2

!cond, a −= c

!cond, b −= 2

e = a x b

(a)                                                                 (b)
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goto L2

ldw r14 = 20[r12]
cmplt b0 = r14, 50
ldw r15 = 16 [r12]
brf b0, L1

add r15 = r15, 2
sh2add r14 = r14, tab0
ldw r14 = 0 [r14]
add r15 = r15, r14

add r15 = r15, 1
sh2add r14 = r14, tab1
ldw r14 = 0 [r14]
add r15 = r15, r14
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goto L2

ldw r14.1 = 20[r12.0]

ldw r15.1 = 16 [r12.0]
brf b0.1, L1

cmplt b0.1 = r14.1, 50

add r15.2 = r15.1, 2
sh2add r14.2 = r14.1, tab0
ldw r14.3 = 0 [r14.2]

add r15.5 = r15.1, 1
sh2add r14.4 = r14.1, tab1
ldw r14.5 = 0 [r14.4]

add r15.3 = r15.2, r14.3 add r15.6 = r15.5, r14.5

�!�������"	���
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ldw r14.1 = 20[r12.0]

ldw r15.1 = 16 [r12.0]
cmplt b0.1 = r14.1, 50

add r15.2 = r15.1, 2
sh2add r14.2 = r14.1, tab0
ldw r14.3 = 0 [r14.2]

add r15.5 = r15.1, 1
sh2add r14.4 = r14.1, tab1
ldw r14.5 = 0 [r14.4]

slctf r15.7 = b0.1, r15.6, r15.3

add r15.3 = r15.2, r14.3

add r15.6 = r15.5, r14.5
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k d��!z�x!h m x!h b h b�kCk x��}d k w b�v-b�{:b�v���( �+zew v%� g %�x kAv%� z m�{ u k%{ x m d � ��d �:b"! djz�h vNk x@w:uIi�d�w b h:x ! d�c
k d��!z mNv d k ` c�dJx k � b hIz�� b�v z�x�h ��v�� d �2�� 5¡2¢ £�¤)¥§¦�¡_k d��!z mNv d k ` ced ��v��:b�v�{ d k%� z v%m�v�� d ��z�w v�� x�? v�� d k d��!z mNv d k
` ced v x � d�wI�@h b*� zei b c�c � k d�i�x�h ` ��u k d�w 1 b h:w b m z ��{ ced b hIw�d -ji�zed�h v d Y i�d {#v z�x�h ��b h b ��d � d�h v
� d�i ��b hIz m�� v x ��b hIwIced ��z�w v%� � z mN{Ik d�wIz�i v z�x�h m g ! u k d !�b c�u b�v z�x�h k d m uIc v%m��:b"! dPz�hIwId�d�w�wId � x!h (
mNvNk%b�v d�w v�� d}d+-�i b i��Px�?�x�u kKb�{:{#k x b i � zeh ��b h b ��z�h:� v�� d�d�h:d k ���6i�x!h m u ��{#v z�x!h b�v�v�� d m x�? v � b�k d
c�d ! d�c g  d m�� x��}d�w v%�:b�v u {yv x � �

%
x�? v�� d\w#��h b � z�i6d�hId k ��� b hIw 4�4

%
x�? v�� d mNv%b�v zei6d�hId k ���

i b h � d m-b"! d�w�x!h v�� d\w b�v%b�{:b�v���� � � zec�dPx!hIc � b hId���c�ze��z � ced 5  " wId�� k-b w b�v z�x�h�z m x �Im d k%! d�w ?Wx k
� x mNvMb�{I{ c�zei b�v zex�h m g
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����5  b�k i � z v d�i v u k d m �:b"! d�d mNv-b*� c�z m�� d�w v�� d ��m d�c ! d m�b�m x!hId x�� v%� d � x mNv�m uIi�i�d m%m �puIc b�{�(
{#k x b i � d m^v x�wId�cez ! d k � z�� �X{ d k �Wx k��jb hIi�d b�v c�x��}d k i�x mNvNm g! � d�� x��Ud k�b ��x�x�wXi�x �j{#k x � z m d
� d v �}d�d�h {#k x�i�d m%m z�hI� { x���d k+b hIw�d�hId k ���jwIz mNm z {:b�v z�x�h 1 b�m}m uIi ��v�� d�� b�k d � d�i�x � zehI� ! d k � { x {�(
uIc b�k z�h v%� d d �(� d�w:wId�w m � mNv d � wIx �jb z�h�g" � d l d2� { x!z�h v �+z v%� d �(� d�wIwId�w ����5  b�k i � z v d�i v u k d m
z m6v��:b�v � x mNv x�� v�� d�i�z k i�uIz v i�x ��{ ced$##z v �%�px!uIhIw�z�h��!d�h:d k-b c { u kN{ x m d {#k x�i�d m%m x kNm6v x b i � z�d ! d
� ze� � d k�{ d k �Wx k���b hIi�dyz m ��z v�� w k-b �+h&� k x � v�� d {#k x�i�d m%m x k�* m i k z v z�i b c {:b�v%� b hIw { c b i�d�w z�h v x
v�� d�i�x �j{ z�ced k�� � � z�i � z mOk d m%{ x�h m z � c�d v xywId�cez ! d kOv�� d �jb ##z � u � x'� v�� d { d k �Wx k���b hIi�d�g ! x�� (
d ! d k�� ��z v���{ x��}d k i�x�h m u �j{#v zex�h � d�i�x � zehI� b�l d�� wId m z��!h�i�x�h mNvNk-b z�h v���b hIw�wIu:d v x v�� d�c b i l
x�� k d m x!u k i�d�u m-b �!d b h v z�i�z {:b�v z�x�h�z�h v%� d�i�x �j{ z�c�d k�� �jb h!� { x��}d k0( k d�c b�v d�w x {#v z � z�� b�v z�x�h mAb�k d
b i v u b cec �Px � �Wu m i b�v d�w b�vKv%� d�i�x �j{ z�c�d k c�d ! d�c g� � d}i�d�h vNk-b c#z�wId b x'� v�� z m�v%� d m z m z m�v��:b�vKm x � d z � (
{#k x ! d � d�h vNm z�h v�� d k d�wIu:i v z�x�hjx'� v�� dQd�h:d k ���^i�x�h m u ��{#v z�x!h^i b h � d b i � zed ! d�w b�vJv%� dQi�x ��{ zec�d k
c�d ! d�cEz(� ����5  {#k x�i�d m%m x k%m �:b w m x � d�wId�� k d�d�x'� b w b�{Iv%b � z�c�z v � v x v�� d b�{I{ cez�i b�v z�x�h v%� d2� b�k d
k uIhIhIzehI�Ig) �x�wId*�Wd�hIw v%� z mO{ x m z v z�x�h � �}d {#k x { x m d�w m ��hId k ��z mCv z�i �:b�k w � b�k d (5m x�� v � b�k d m x�c�u v z�x!h m
v��:b�v i b h { x v d�h v z b c�c ��z ��{#k x ! d v%� d6i�x ��{ z�c�d k d4�Ud�i v z ! d�hId m%m v x ��b h b ��d { x��}d k i�x�h m u ��{#v z�x!h �
� � z�ced mNv zec�c���u b�k%b h v d�d�zehI� b i�i�d {Iv%b � c�d { d k �Wx k���b hIi�d}c�d ! d�c m g ! u k zeh ! d mNv z�� b�v z�x�h m��:b"! d+�Wx�i�u m%m d�w
x!h,�px!u k ��b zeh b�k d b�m x'� k d m d b�k i � �
� g 5-�� i�x ��{ z�c b�v z�x!h b h b c � m z m
4#g mNv uIw#� x'� {#k x�� k-b*� � d �:b"! z�x kNm
�Ig b w b�{#v-b � z�c�z v �jx�� v�� dPi b i � d m u �Im � mNv d �
? g b w b�{#v-b � z�c�z v �jx�� v�� d {Ik x�i�d m%m x k w b�v%b	( {�b�v��

5 h v�� z m i �:b�{#v d k�� �}d � u:z�i l c � k d ! z�d�� m x � dAx'� v�� d l d�� k d m d b�k i � i�x�h vNk z � u v z�x!h mQ{#k d m d�h v d�w�z�h
v�� z mMv�� d m z m g  d b c m x m uI���!d mNv+m x � d��pu v u k d6wIz k d�i v z�x�h m}v x�z �j{#k x ! d v�� z m�k d m d b�k i � g

����
�
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5 h " �:b�{#v d k 4 � �}d �:b"! d�z�h ! d mCv z�� b�v d�w v%� dAd�hId k ����i�x�h m u ��{#v z�x!h�z m%m u:d m z�h ! x!c ! d�w�� � d�hyi�x � (
{ zec�z�hI�+�Wx kE{ d k �px k%��b hIi�d!g" � d�i�c b�m%m z�i b�{:{#k x b i ��v x v�� z m�{#k x � c�d � z m �:b�m d�w\x!h v%� d�x �Im d k%!�b�v z�x�h
v��:b�v d�hId k ��� b hIw { x��}d k i�x�h m u ��{#v z�x!h b�k d k x�u:� � c � {#k x { x kCv z�x!h b c v x v�� d v x v-b c {#k x�� k-b*� dI# (
d�i�u v zex�h v z � d�g 5 h x k wId k�v x i �:b c�c�d�hI�!d v�� z m i�c b�m%m z�i b c ! z�d�� x'� { x��}d k ��b h b ��d � d�h v�b�v�v�� d
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m x'� v � b�k d�c�d ! d�c � ��d �:b"! d�wId ! d�cex { d�w b�{#k x v x v � { d�i�x �j{ z�c�d k � � z�i � z�hIi�c�uIw:d m i�c b�mNm z�i b c 5 �� 
m i � d�wIuIc�zehI� v d�i � hIz � uId mJm uIi �jb�mEv�� d � � { d k%� c�x�i l g���d �:b"! d {#k x { x m d�w b h � d�u k z mCv z�i �px kJmCv uIwI� (
z�hI� v%� d�d�hId k ��� k d � uIz k d � d�h v x'� 5 �� v d�i � hIz � uId m � � z�i � �:b�m z�i b c�c � k d�c�z�d m x�h v�� d�x �Im d k%!�b�v z�x�h
v%��b�v � x!hIz v x k z�h:� v%� d !�b�k z b�v z�x�h m zeh {#k x�� k-b � { d k �Wx k��jb hIi�d�i�x!uIc�w � d b i � zed ! d�w v��#k x�uI� ��m x � d
�px k%� x�� {#k d�w:z�i v z�x!h � d�i ��b hIz m�� x k6{#k x��:c�zehI� b�v�v�� d m x�� v � b�k d�c�d ! d�c g  � d k-b�v z�x!h b ced � d � z�hIw
v%� z m�b�{I{#k x b i � z m v��:b�v u m z�hI� { d k �Wx k��jb hIi�d � x�h:z v x k z�hI� v x\w k z ! d�d�hId k ���jx k�{ x��}d k i�x!h m u ��{�(
v zex�h ��b�l d m z v6{ x m%m z � ced v x�z�wId�h v z(�p��i�x�h:wIz v z�x�h m c�d b wIzehI� v x�d�h:d k ��� z�hIi k d b�m d�g ! u k\b h b c � m z m
�:b"! d k d ! d b ced�w v��:b�v�v�� d k dMd$##z mNv%m�b h 5 �� v��#k d m�� x!c�w b*� x ! d � � zei �\b h\z�hIi k d b�m d=z�h { d k �px k%��b hIi�d
�jb � v u k h�z�h v x�wIz � z�hIz m�� zehI�Pd�hId k ��� k d�wIuIi v zex�h k d v u k h m g
 � d k d m u:c v%m x �#v-b z�hId�w z�h " �:b�{#v d k 4�i�x�h�� k%� d�w x!u k�� � { x v�� d m z m�b � x!u v�b�k i � z v d�i v u k d (

m%{ d�i�z��:i 5 �� c�z � z v-b�v z�x�h m�v��:b�v i�x!uIc�w { u vKb � u k w:d�h�x�h { x��}d k �jb h b �!d � d�h v x {I{ x kNv uIhIz v z�d m g 5 h
x k wId k v x b i�i�x!uIh v �px k v�� d m d b�k i � z v d�i v u k d { d�i�uIcez b�k z v z�d m�� �}d �:b"! d mNv-b�kNv d�w�cex@x l z�hI� b�v i�x �j{ z�c�d
v z � d v d�i � hIz � uId m_v��:b�v i b h � dJi�x!u { ced�w �+z v%� �:b�k w � b�k d �jb h b �!d � d�h v � d�i �:b hIz m��jm�v xQz �j{#k x ! d
{ x���d k �jb h b ��d � d�h v g % k x � b i�x �j{ z�ced kQmNv-b hIw { x�zeh v���v�� z m z m d � u:z !�b c�d�h vQv x z�wId�h v z(�p��z�hI� v%� d
k d��!z�x�h m x'� v�� d {#k x!� k-b*� v��:b�v i b h � d�hId	� v � x mNv � k x � k uIh v z � d�x {#v z � z�� b�v z�x�h m�b hIw v%� d�h
b w b�{#v z�hI� v%� d+u:hIwId k c ��z�h:� �:b�k w � b�k d v x � d�d vEv%� d b�k i � z v d�i v u k d k d � u:z k d � d�h v x'�Ud b i � x�� v�� d m d
k d��!z�x�h m g

5 h v�� z mKm d�h m d ��v�� d
� k%mNvJmCv d {^v x�� b�k w b i � z�d ! zehI� v�� d b*� x ! d��!x b c �:b�m�� d�d�h v x�c b ��d �j{ �:b�m z m
x�h {#k x�� k-b*� i �:b�k%b i v d k ze� b�v zex�h�z�h x k wId kjv x�uIhIwId kNmNv-b h:w v%� dyw#��h b*� z�i {#k x�� k%b � � d �:b"! z�x k g
� h:x"��z�h:� v�� d � x mNv � k d � uId�h v c �PdI##d�i�u v d�w {:b�v%�:m x'� b+{#k x!� k-b*� i b h � d=x�� b i k uIi�z b c!z ��{ x kNv-b hIi�d
�px k v�� dQi�x ��{ z�c�d kKm z�h:i�d m%{ d�i�z��:i+x {Iv z � z�� b�v z�x!h m i b h � d b�m%m x�i�z b�v d�w v x v�� d � b i�i�x k wIz�h:� v x v%� d
i �:b�k%b i v d k z mNv z�i m d�hIi�c�x m d�w�zeh b {#k x�� k-b � {:b�v�� g 5 h " ��b�{#v d k � � �}d �:b"! d�z�h vNk x�wIu:i�d�w m uIi � b
{#k x�� k-b � {:b�v���b h b c � m z m�v d�i � h:z � uId v x k d ! d b c b hIw\i ��b�k-b i v d k z���d � x vE{:b�v%�Im g	 � d}x k z��!z�h b c�z v ��x��
v%� d {#k x { x m d�w b�{I{#k x b i � z mJv x k d�c ��x!h m u�- # b�kNk%b � m�v x\w:d ! z m d b � b�mCvMb hIw�d -ji�zed�h v b ce��x k z v�� �
�px k m d b�k i � z�hI� � x v}{#k x!� k-b*� {:b�v%�Im z�h b�vNk-b i�d�g8 � z m=b�{I{Ik x b i � z m uIh:z � uId�z�h�z vNm d�c(� b�m hIx {#k z�x k
b�vNv d �j{#v+v x b h b c �@��d b � � x�c�d (5{#k x�� k-b � {:b�v��Im ��z v���m u�- # b�kNk%b � m$�:b�m dI##z mNv d�w�g

��i k u v zehIz���z�hI�+z�h m z�w:d b � x vE{#k x�� k%b � {:b�v�� i b h k d ! d b c�zeh v d k d mNv zehI�Qi �:b�k%b i v d k z mCv z�i m v��:b�v i b h
� d�hId	� v\b hXx {#v z � ze��d k g %�x k z�h mNv-b hIi�d � x�h:dji b hXi�x ��{ u v d v�� d�x {#v z �jb cJi b i � d m z���d k d � u:z k d�w
v x � x mNvAv�� djw b�v-b�k dI�Wd k d�hIi�d�w ��z v�� z�h b � x vAk d���zex�h�g  � z m ��b�l d m z v6{ x mNm z � c�d v x b w b�{#vAv%� d
m z���dAx�� b i b i � d v x v%�:b�v x�� b � x vOk d��!z�x�h�z�h�x k wId kOv x m-b"! d�d�hId k ����g 5 h v�� d^d �(� d�wIwId�w�i�x � (
{ u v z�hI��wIx ��b z�h � � x"��d ! d k�� i�u kNk d�h v�v d�i � hIz � u:d mMv x �jb�l d b i b i � d k d ( i�x!h��:�!u k-b*� c�d b wIw k d m%m d�w
v%� z m6b�vPv�� d b�{I{ cez�i b�v z�x�h�c�d ! d�c5g 5 h " �:b�{#v d k ?:� �}d�z�h vNk x�w:uIi�d�w b hId�� � x@w:d�cKx'� b i b i � d v x
�jb�l d�z v�k d ( i�x�h�����u k-b*� ced�x�h b�{ d k0(5{ ��b�m d ��b�m z m z�h�x k wId kPv x � d vNv d k6v%b�l d b w !�b h v-b �!d�x�� � x v
{#k x�� k-b � k d��!z�x�h m g  � d � x�wId�c�u m d mAb h�z�h v d�c�cez���d�h v i�x �(� z�h b�v zex�h�x'� v �}x v d�i � hIz � uId m i b cec�d�w

�� ��¢�� � ��� �  5¡�� �  W¥ � � b hIw £�¡2¤�¡��� p¥ ��¡�� � ���#¡ 
�� ��£yv x {#k x { x m d b h � � �#k z�w i b i � d � x�wId�c �+z v%�
d�h �:b hIi�d�w�i b i � d k d m ze��z�h:��� k-b h@uIc b�k z v z�d m���b hIw {#k x ! z�w:d m�v�� d { x m%m z � z�cez v � v x b w b�{#vQv�� d m z���d6x��
v%� d�i b i � d�x�h b�{ d k/(5{ �:b�m d �:b�m z m g�� i b i � d k d�i�x�h�����u k-b�v z�x!h zeh mNvCk uIi v z�x�h z m d$# { x m d�w v x v%� d
i�x ��{ zec�d k=v x v%b�l d b w !�b h v-b ��dAx'� v�� z m�b�v i�x �j{ z�c�d v z � d�g

%Kz�h b cec � � zeh " �:b�{#v d k���� �}d b c m x�c�x�x l d�w b�v�v�� d { x m%m z � zec�z v � v x b w b�{Iv�v�� d �+z�w v%� x�� b
{#k x�i�d m%m x k w b�v-b	( {�b�v���v x v��:b�v x�� bj{Ik x!� k-b*� k d��!z�x�h_g) � d {#k z�hIi�z {:b c � x v z !�b�v z�x!h v x�c b ��d � (
{ �:b�m z m x�h v�� d {#k x�i�d m%m x k w b�v-b)(5{:b�v%� �:b�m i�x � d�� k x � v%� dF� b i v+v%�:b�v z v%m � z v/( �+z�w v%��m ze��d l d�d {Im
� k x���z�hI� � d mN{ d�i�z b c�c�� � d�i b u m d v�� d { z { d�c�z�h:d�z m ��z�wId�hId�w v x {#k x@i�d m%m$� uIc v z { c�dAz�h mNvNk uIi v z�x!h m z�h
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%Kz��!u k d � g � � ��� z mNvNk z � u v z�x�h�x�� { x��}d k i�x�h m u ��{#v z�x�h_g

{:b�k%b c�c�d�c x!h�x�hId �:b hIw �_b h:w v%�:b�v�v�� d�wId ��b hIw%�px k � x k d � d � x k � �:b hIw ��z�w v�� z�hIi k d b�m d m x�h
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