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Realignment of one sequence:

n2

n21

n21

n21

1

Computations
Preparatory
Step 1: Step 2:

Step 4:

Realignment of a sequence of sequences

for all rows

Step 3:
Preparaotory
Computations

Step 2:

: Apply realignment function
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JNI

for i = 2 ... n
load image i

i = 2 ... n

i > n

image data

matrix of first image
reference data,

create compute
object

reference data

image
load first

parameters

save transf.

pass transf.
matrix

C++ function

compute
object

preparatory
computations

Realignment Class Compute Class

transf. matrix

transf. matrix

image data of image i,

C++ Functions

function 1

function n

transform
parameters function

compute

parser
function

transform

call JNI

read 
parameter string

parametersparsed parameters

image data of image i,
reference data

matrix

matrices
write transf.

to disk

Original C++ FunctionsJNI/
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���7���2���Z� �x�w�4� 	 ��� �p7GbF2GI58-:C6@�14T:-o@BA4C×A4=U5c14FHG.F2GUJd14G.QZ36-:5658F2GUJ�58+U-�3{5c1L5M-�A4@<1�36-KC{^41LGf5XAD=v|6-:T:5�+x143O58AE=?-o9.CMALz^vF2Q.-:Qy14G.Q¥F2GI58-:JDC81Ç58-KQ¥FHGf5MAR58+.- 	 &��� #�  %(��� %(�$&�� � ���"%������ % ������TK/2143M30+x1LG.Q./2FHG.JR9?-KC�z3MFH365M-KGI5`[bFHJDC81L5MF2ADG�14G.Q¥C6-K9./HF2T_1Ç58F2A4G<��*,+UF230TK/2143M30FH3014G¥F2GI5M-KJDCM14/�TKA4[b9?ADG.-:Gf5�AL@�-K14Tc+/2AD14Qiz}=.14/S14GUTK-KQr1L9.9./2FHT_1L5MF2ADGbV�14GI5MF2G.J058A`[b14¿4-mj.36-�AL@�5M+.-d9�-:CM3MFH365M-KG.T�~r[b-:Tc+x14G.FH3M[t�*,+.-t365c1Ç58-r@BADCP58+.-tCM-K14/2FHJDG.[`-KGI5�149U9./2FHT_1L5MF2ADGËFH3�Q.-:�xGU-KQ�1L3`5M+.-rTKADGI58-:GI583ZAL@758+U-
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Ù �s*,+.-d3{5c14G.Q.14CMQt[b-�58+.AvQr9.CMA�^vF2QU-KQt=f~q5M+.-d9�-:CM36F2365M-KGI5s@�14T:5MADC6~�F2[`9./2-:[b-:Gf581L58FHADG<�
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*,+.-�365c1LG.Qx14C6Q�[`-:58+UAiQrT_1Lj.3M-:Q�14Gtj.G.-��i9?-KT�58-KQR14G.Qtj.Gx14T:TK-K9i5c14=./H-�A�^4-KCM+U-_14Q�1LG.QQ.-:/S1_~mF2Gm5M+.-OTKAD[`9.jU581L58FHADG<;�9.C6AD=x14=./u~YQ.jU-O5MA�GUADGiz}/HF2G.-K14CW=?-K+.1�^vFHADCaA4@i5M+.-�]D1_^41,JI1LCM=x14J4-TKA4/2/2-:T:5MF2ADGq1LG.Qq[b-:[bA4C6~Z14/2/HAiTK1L58FHADGb[`-KTc+.14G.F236[b3s1Ç5,+.F2J4+q/2AI14Qr1LG.Qq[b-:[bA4C6~bCM-K¾fj.FHCM- z[`-KGI583:�(*,+vjU3K;XFHG.FH5MFS14/H/H~ 1LG¶1Ç5M58-:[b9i5PV�1L3`[b14Q.-�5MA TKAD[`9.CM-:3M3`14G.Q¥Q.-:TKAD[`9.C6-K3M3�58+U-3M-:CMF214/2F��K-KQ�A4=v|6-KT�5dQx1L5c1i;<Vs+.F2Tc+ /2-K14QR58At1�3M/HF2JD+I5mFH[b9UCMA�^D-:[b-:Gf5K;<58+.-�9?-KC{@BADCM[b14G.T:-PCM- z[b14F2G.-:Qq365MF2/2/W9.CMAD+UF2=.Fu58FH^4-Y+.A�V�-:^D-:CK�p73X1��xG.14/�36AD/2ji58F2A4GZ14GUQ�F2G`ADCMQU-KC�5MAEAD=i5c14FHGZCM-:3Mj./u583:;i36+.A�VsF2G.JE5M+x1L5�9�-:CM36F2365M-KGI5,AD=f|6-KT:5M314C6-b1LQU^L14GI5c14JD-:ADj.3�F2G TK-:C65c1LF2G T_1436-K3K; 58+.-�3{5c1L5M-`VX143�G.A45�58C81LG.36@B-:CMCM-:Q j.36F2G.J�e,kml�n�pTKA4[b[PjUG.F2TK1L58FHADG�FHG.TK/Hj.Q.FHG.JN9.14Tc¿fF2G.J.;�jUG.9x14Tc¿fF2GUJRQx1L581�-:5MT4�u;�=.jU50j.36F2G.JN58+.- <�-:5}V�ADC6¿
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*,+.-�^4-KCMFu�xT_1Ç58F2A4GË9.CMAvTK-:Q.j.C6-qCM-K[b14FHG.3�5M+.-�381L[b-q1L3PF2G �c�U���?�}��� ��� � � ���D;�3MF2GUTK-�58+U-ADjU5M9.jU5X[Z1L5MCMFHTK-K3�T_14/HTKj./21L58-:QZ=I~`58+.-�/2AI14Qvz}=x14/214G.T:-KQZC6-_14/HF2JDGU[b-:Gf5�149U9./2FHT_1L5MF2ADG`+x1_^D-75MA=?-�T:AD[`9x14CM-:QqVsFH58+q5M+.AD3M-�A4@ 58+.-dADC6F2JDFHGx14/?9.CMA4JDC814[t�*,+.-X9?-KC{@BADCM[b14G.T:-O-:^L14/2j.1L58FHADGd3M-KT�58FHADG.3�QU-_14/IVsFH5M+�5M+.-×/2AI14Q�=x14/214G.T:-KCM3a9?-KC{@BADCM[b14G.T:-@BADC,Q.Fu�W-:CM-:Gf57eX/HF2-KGI5cgDhi-KC{^D-:CoT:ADGU�xJ4j.C81L5MF2ADGU3K�
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*�V�A�58-:365`CMjUG.3bFHG �����4�}���2�$�$�t[bAvQ.-�@BADCP5M+.-t3814[`-qF2[b14JD-�36-K¾fj.-:G.TK-�1LG.QyVsFu58+y1�/2A�VG.-�5}VXADC6¿t14G.Qt+.AD365o/HAI14Qr/2-�^D-K/>+.1�^4-E=?-K-:GNC6j.G<�×p�9.14F2C,A4@�TK/HF2-:Gf5M3s+x143o=�-:-KGt365c1LC658-:Q�FHG3MFHG.JD/H-bAD=f|6-KT:5E[bAvQ.-�ÀweX/HF2-KGI5 Ù h�;�eX/2FH-KGI5 � h.È�1LG.QË1�36-KT:ADG.Q(9x14FHCdF2G [Ej./H5MF29./H-0AD=v|6-KT�5[`AiQ.-`À eX/2FH-KGI5 Ù É�;�eX/HF2-:Gf5 � ÉRÈ��*,+.- CM-K¾fj.-:365M3�A4@0eX/2F2-:GI5 Ù hÌ1LG.QÑeX/HF2-:Gf5 � hÎ14C6-�1L3M3MFHJDG.-:QÌ5MAy5M+.- 3814[`- AD=v|6-KT�5F2GUFH58F214/2/u~D;DVs+.FHTc+N=?-KT:AD[`-K3sA�^D-KC6/2AI1LQ.-KQ<�O*,+.-�/2AD14Qq=x14/214G.TK-:C,CM-K14T:5M3s5MA`5M+.-m+.FHJD+rAD=v|6-KT�5/2AD14QE=I~PC6-K9./HF2TK1L58FHG.Jo5M+.-�36-KC6^L14GI5�A4=v|6-KT�5×1L5�14=?ADjU5�58+.- �L58+PFH[Z1LJD-�AL@x58+.-X5M-K3{5�3M-:¾vjU-KG.T:-4�*,+.-P36-KC6^L14GI57AD=v|6-KT�583�TKCM-K1L58-:Q�=I~ReX/HF2-:Gf5 Ù É 14G.Q�eX/HF2-:Gf5 � É 1LCM-�F2G.Fu58FS1L/2/H~`9./214TK-:QADGË5M+.-�381L[b-�+UAD365K;×36F2G.T:-Z58+U-:~ËQUA�G.A4503{5c14C{5P58AR9UCMAvQ.j.TK-q/HAI14QËFH[b[`-KQUFS1L5M-K/H~4�RkYG.T:-14JI1LF2GN5M+.-0/2AD14Q�=x1L/S14G.T:-KC�CM-K369�A4G.Q.3mTKA4CMCM-:T:5M/H~t58A�58+U-P+.F2J4+R+.AD3{5m/2AI1LQ�14G.Q�FHG.FH5MFS1L5M-K3o1[`F2JDCM1L58FHADG�1L5�14=?ADjU5,5M+.- ÙDÙ 5M+tFH[Z1LJD-YA4@ 58+.-m5M-K365o36-K¾fj.-KGUTK-4�
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*,+.-oTKAD[`9x14C6F23MA4G`36+.A�Vs3�5M+x1L5×[Z1LGvj.14/x14G.Qb14jU5MAD[b1L58FHT,CM-K9U/2F2TK1L58FHADGrÀB3M-K- �.� � � � È�CM-KGvzQ.-:C GU-_14C6/H~YFHQ.-KGI5MF2T_1L/DCM-:3Mj./u583K� *,+.-×CM-:¾vjU-K365M3�AL@UADGU-×T:/2FH-KGI5 14CM-�C6-_14363MFHJDG.-KQd58Ao1s[bFHJDC81Ç58-KQADCdCM-:9./2FHT_1L5M-KQ 3M-:C6^L14GI5PA4=v|6-KT�5EADG�1rG.-:VÒ+UAD365K�Z*,+.-`ADG./u~RG.A45814=./H-`QUFH��-KCM-:G.TK-L; Vs+UF2Tc++x143�=�-:-KG0T:ADGU�xC6[b-:QP=I~P1736-KC6F2-K3�A4@.58-:365M3K;IF23 58+x1Ç5�[`F2JDCM1L58FHADGdF23 @�14365M-KC�5M+x14GPC6-K9./HF2TK1L58FHADG<;9.C6AD=x14=./u~�Q.jU-d5MA`5M+.-�14j.JD[`-KGI5M-KQtAÛ^4-KC6+.-_14Q�143M36AiT:FS1L5M-KQqVsFH5M+rAD=v|6-KT�57C6-K9./HF2TK1L58FHADG<�
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p�TK/2FH-KGI5oVsFH58+t@BADj.Cs58+.C6-_14QU30À�*,+UCM-_1LQ Ù ;H�u�u�H;?*,+.CM-K14Q �fÈ,+x143�=�-:-KGR3{5c14C{58-:QRF2G �����4�}���2�$�$�[`AiQ.-�VsFu58+.FHG`14GbjUG./2AI1LQ.-KQ�G.-�5}VXADC6¿�A4@�@BA4j.C�-K¾fj.Fu^41L/2-KGI5×G.AvQ.-K3OT:ADGI58CMA4/2/2-:Q�=f~05M+.-s/2AI1LQ=x14/214G.T:-KCK�Op�3�36+.A�VsG�F2Gr�xJDjUCM- �.� Ú 5M+.-d/2AI14Qr=x1L/S14G.T:-KCsTKA4CMCM-:T:5M/H~qQ.FH365MCMF2=UjU58-:3s5M+.-d/2AI1LQTKC6-_1L5M-KQ�=I~b-_14Tc+ZA4@<58+U-�@BADj.C×58+.C6-_14QU3K;UF � -L�I58A�V�1LCMQ.3X5M+.-7-:G.Q�A4@W58+.-�TKAD[`9.jU581L58FHADGb-K14Tc+58+UCM-_1LQÌFH3M36j.-K3qT:AD[b9UjU5c1L5MF2ADGCM-K¾fj.-:365M3r5MA¥1Ë3M-:C6^L14GI5rAD=v|6-:T:5t/2AvT_1L5M-KQ�A4GÎ1Ë3M-K9.14C81L5M-[b14Tc+.F2GU-4�`p�5�5M+.-0�xCM3{5E/HAI14Q =x14/214G.TKFHG.Jt14T:5MF2ADG�5M+.-bC6-K¾fj.-:36583�A4@�A4G.-�9x14F2CmAL@X58+UCM-_1LQ.314C6-7CM-:Q.F2C6-KT�58-KQb58AP1E1�G.-�V C6-K9./HF2TK1�ADG�1�3M-:9x14CM1L58-Y[b14Tc+.FHG.-4��p�5X58+U-73M-:TKADGUQr14G.QZ5M+.F2C6Q365M-K9P5M+.-�CM-:[Z1LF2G.FHG.J�9.14F2C63�A4@x5M+.CM-K14Q.3�AD=U5814F2GE179.C6AD9�-:C'3M-:C6^4-KC�ADG01YGU-:Vy[Z1LTc+.F2G.-�-_14Tc+W�*,+fj.3K;�58+.-`3M9?-K-:Q.j.9ËA4@�58+.-b1_^D-:C814JD-bCM-K14/2FHJDG.[`-KGI5m58FH[b-09?-KC�F2[b14JD-0FH[b9.C6A�^D-K3d@BCMA4[ Ù58+UCMADj.J4+ 
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