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Algorithm 1, Calculate_Residual_Vector

Input <{key,value) : {JmagelD, X={x,.x,....x, })
Output (key,value) : ((c¢ fmagelD), =,
Aggregating_Map ({/imagelD, X={z.zy....x, }))
1: for x€X each
2 ¢ —NN(z);

3 output the {((c.fnagelID), x)

Input {key,value) : {(c lnagelD), =)
Output (key,value) : {(¢,lmagelD), r,.>
Calculate_RV_Reducer ({(¢, ZimageID), ;)
1: for wvalue € values each

2: T; < (.r,.—(’,)
a3z output the {(¢.ImageID), r;)
Ry

Algorithm 2, Aggregating_Image_Vector

Input {(key,value) : {(¢.fmageID), r;)
Output (key,value) : < ImagelD.(c.r,)>
Division_Map ({(¢.ZmageID), r;))

1: output the <ZmagelID.(c.r;) >

Input {key,value) : <ImagelD.(c .r,)>
Output (key,value) : < imagelD.v>
Aggregating_IV_Reducer (< hnagelD.(c;.r;)>)
1. initialize all vector to 0 in v=[v;,v,...,0;] ;
2: for (¢ .r)Svalues each

3 v, U+

4: output the {(ImagelID.v)
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Algorithm 3, Extracting Image Vector

Input {key,value) : {lmagelD, X=/{r,.xy.....x,,})
Output {key,value) : {(ZnageID, (c;,z,;))

Map ({ZmageID, X= {.1'1..1’2......1“”/}»))
1: for 2£X each

2: c «—NN(z);

3: output the {ImageID, (c.z,))

Input (key,value) : {lmagelD, (c.z;))
Output (key,value) : {ZmnagelID, v)
Reducer ({ZmagelD, ((’,..r,)>)

1: initialize all vector to 0 in v=[v,.0,...v,] ;
2: for wvalue € wvalues each

8 T, *— (J',—(".);

4: v, +

5: output the <{JmagelID, v)

E96

350

300

250

Execution 200
Time(s)

150
100

50 —

0
BoW I ImagelD+VW | ImagelD
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