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What is Domain Specific Language?

� /DQJXDJ � WKD
�
HQDEOH � SUREOHP � L � D

VSHFLIL � GRPDL � W � E � GHVFULEHG
VXFFLQFWO DQ HDVLO\

� 6XSSRUWLQ OLEUDULH � W � HQDEO � KLJ OHYHO
RSHUDWLRQ � W � E � WUHDWH D � SULPLWLYHV

� (�J ��� 0DWODE�
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Motivation

� 0DWKHPDWLF � L � WK � ODQJXDJ � R HQJLQHHUV
DQ VFLHQWLVWV

� 7KH GRQ· � ZDQ � � � WKLQ L � WHUP � RI
YDULDEOHV��W\SHV � GHFODUDWLRQV � ORRSV�
FDFKHV��SDUHQWKHVHV�

� %XW � WKHU � L � � VKRUWDJ � R SURJUDPPHUV
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Existing Technology

� +LJ OHYH
�
VFULSWLQ ODQJXDJHV � OLNH

0DWODE� � 0DWKHPDWLFD���HWF��SURYLGH
'RPDL � 6SHFLIL � /LEUDULH � DQ SULPLWLYH
RSHUDWLRQV

� *UHD � IR � ZULWLQ VPD
���
SURJUDPV

� 7U VLPXODWLQ D � DLUSODQ � R � ZHDWKHU
IRUHFDVWLQ PRGHO
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Challenges

� 8QGHUVWDQGLQ WK � VSHFLILFDWLRQ
² LQIHUHQFLQ � YDULDEO � W\SHV

² G\QDPLFDOO � YDU\LQ � W\SHV

� +LJK�OHYH � R � VRXUFH�OHYH � WUDQVIRUPDWLRQV
² GRPDLQ�VSHFLIL � LGHQWLWLHV

� +DQGOLQ OLEUDULH � �DQ � ORZ�OHYH 	 WUDQVIRUPDWLRQV�

² GRQ· 
 
 UHD 
 OLEUDULH � D � EODFN�ER[HV�

² DSSO � OR � OHYH  WUDQVIRUPDWLRQ � L � DSSOLFDWLRQ
FRQWH[W
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Pre-conditions

� $VVXP � GRPDL � VSHFLIL � ODQJXDJH � H[LVW

� 3URJUDPPHU· � 7LP � L � PRU � � [SHQVLYH
WKD � &3 WLPH

� :LOOLQ W � FRPSLO � VFULSWV � D � ORQ DV
FRPSLODWLR � L � TXLFN

� :LOOLQ W � VSHQ ODUJ � DPRXQW � R WLP � RQ
FRPSLOLQ OLEUDULHV

� +LJ 3HUIRUPDQF � WK � PDMR � REMHFWLYH
IR � JHQHUDWH FRGH
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Understanding the Specification:
First Step towards Compilation

� &RPSLOLQ UHTXLUHV��D
�
OHDVW�

² W\S � DQ � VKDS � LQIHUHQFLQ � D � FRPSLO � WLPH

² UXQ�WLP � UHVROXWLR � R � DPELJXLWLHV

� 6WDW � R WK � DUW
² FRPPHUFLD � FRPSLOHUV��H�J���0&&��0$7&20

² ZRU 	 E 
 GH5RV � DQ � 3DGX � �8,8& � �����

� ,QWHUHVWLQJ��EX
�
QR

� �
K � IRFX  R RXU

ZRUN
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High-Level Transformations

A ×× B ×× C = (A ×× B) ×× C = A ×× (B ×× C)

A20××1 ×× B1××20 ×× C20××20 ×× ××

(A20××1 ×× B1××20) ×× C20××20  202  + 203 = 8400

A20××1 ×× (B1××20 ×× C20××20) 2 ×202 = 800

w = (AT ×× q) – (ββ ×× w)

w = (qT ×× A)T – (ββ ×× w) 24 times reduction in cost
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What does it involve?

� 9HFWRUL]DWLR � R ORRS � �H[SRVLQ � KLJK�OHYH � RSHUDWLRQV�

� 8WLOL]LQ GRPDLQ�VSHFLIL � LGHQWLWLHV
² WKL � DOV � DSSOLH � W � OLEUDU� FDOOV

for i = 1:N
    xtemp = cos((i-1)*pi*x /L)
    for j = 1:N
         phi(k) = phi(k) + a(i,j )*xtemp*cos((j -1)*pi*y/L);
    end
end

xtemp_se = cos((0:N-1)*pi*x /L);
phi(k) = phi(k) + xtemp_se*a*cos((0:N-1)*pi*y/L)’;
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Specifying Domain Specific Identities
Using Formal Systems

$MD\ 0HQRQ DQG .HVKD � 3LQJDO
�
�&RUQHOO�

� 'HILQ � D � DEVWUDF � QRWDWLR � IR � PDWULFHV
DQ PDWUL � RSHUDWLRQV

� :ULW � D[LRP � W � HQFRG � LGHQWLWLHV

� &RQYHU � FRG � W � WK � DEVWUDF � QRWDWLRQ
DQ XV � D[LRP � IR � WUDQVIRUPLQ FRGH

� %XW�
² DSSOLH 	 W 
 � YHU � OLPLWH 	 	 RPDLQ
² HIILFLHQF � LVVXHV

² LQWHUDFWLR  ZLW � OR � OHYH � WUDQVIRUPDWLRQV
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Transforming the Libraries

� 6FULSWLQ ODQJXDJ � V\VWHP � UHO KHDYLO\
R � OLEUDULHV

� 9DV � GRPDLQ�VSHFLIL � OLEUDULH � DUH
DYDLODEO � IR � GRPDLQ�VSHFLIL � ODQJXDJH
V\VWHPV

� &XUUHQ � FRPSLOHU � WUHD � OLEUDULH � D � EODFN
ER[HV

� %XW � OLEUDULH � DU � � NH FRPSRQHQ � RI
GRPDLQ�VSHFLIL � ODQJXDJ � V\VWHPV
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Proposed Approach: Step 1

� &RPSXW � SURPLVLQ RSWLPL]DWLRQ � L � D
OLEUDU URXWLQH

� XQL � VWULGH�L � PDWUL � FRPSXWDWLRQV

� VSHFLD � FDVHV
� VKLIWH � PDWULFHV

� HWF�

² H[DPSO � GULYHUV

² XVH 	 DQQRWDWLRQV

² VHOI�OHDUQLQ 
 $ � WHFKQLTXHV"

subroutine VMP (C, A, B, M, N, S)
   real A(N), B(N), C(M), S
   I = 1
   do J = 1, N
        C(I) = C(I) + A(J)*B(J)
        I = I + S
    enddo
end
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Proposed Approach: Step 2

� &RG � VSHFLDOL]DWLR � �SDUWLD
�
HYDOXDWLRQ�

² WULF � L � W � UHFRJQL] � LPSRUWDQ � FRQGLWLRQV

² VSHQ � 	 OR � R 
 WLP � WXQLQ � DQ � RSWLPL]LQJ
OLEUDU � URXWLQHV

subroutine VMP (C, A, B, M, N, S)
   real A(N), B(N), C(M), S
   I = 1
   do J = 1, N
        C(I) = C(I) + A(J)*B(J)
        I = I + S
    enddo
end

subroutine VMP (C, A, B, M, N, S)
   real A(N), B(N), C(M), S
   C(1) = SUM(A(1:N)*B(1:N))
end

subroutine VMP (C, A, B, M, N, S)
   real A(N), B(N), C(M), S
   C(1:S*N-S+1:S) = C(1:S*N-S+1:S) + A(1:N)*B(1:N)
end

S > 0

S = 0
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Proposed Approach: Step 3

� &RQVWUXF
�
HIILFLHQ

� �
UDQVIH � IXQFWLRQV

�DOV � FDOOH � MXP � IXQFWLRQV�

� IXQFWLRQ � DFWXD � SDUDPHWHU � →→ VLGH�HIIHFWV

² KHOS � L 	 UDSLGO 
 FKRRVLQ � WK � ULJKW
FRPELQDWLR 	 R  VSHFLDOL]H � OLEUDU 
 URXWLQHV

² FUXFLD � W � NHH � VFULS � FRPSLODWLR 	 WLP � ORZ
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Existing Technology

� :H
���
NQRZ � WHFKQLTXH � IR � ZKRO � SURJUDP

DQDO\VLV

� .QRZ � WHFKQLTXH � W � FRPSXW � WUDQVIHU
IXQFWLRQV

� $XWRPDWL � WXQLQ R OLEUDULH � IR � VSHFLILF
V\VWHPV
² $7/$ � �-DF 	 'RQJDUUD 
 87.�
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New Research

� 'HWHUPLQLQ DQ SURSDJDWLQ RSWLPL]DWLRQ
FRQGLWLRQ � W � FD

���
VLWH � �OLEUDU\

LQWHUIDFHV�

� /LEUDU DQQRWDWLR � ODQJXDJHV
² RQ � UHFHQWO � SURSRVH � E � 6DPXHO *X\HU DQG
&DOYLQ /LQ �8 � $XVWLQ�

� 'HVFULELQ KLJ OHYH
�
LGHQWLWLHV

� 7\LQ KLJ OHYH
�
WUDQVIRUPDWLRQ � ZLW ORZ

OHYH
�
WUDQVIRUPDWLRQV

� 0RU 	 ���
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Conclusion

� 'RPDLQ�6SHFLIL � 6FULSWLQ /DQJXDJH � DUH
KLJKO DWWUDFWLY � IR � HQ XVHUV

� &XUUHQ � FRPSLOH � WHFKQRORJ SURYLGHV
PDQ FRPSRQHQW � QHHGH IR � FRPSLOLQJ
VFULSW � IR � KLJ SHUIRUPDQF � FRPSXWDWLRQ

� %XW � PDQ RSH � LVVXH � UHPDLQ

� 6FULSW � DU � DOV � YHU UHOHYDQ � � � *5,'
FRPSXWDWLRQ��


