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Algorithm 1: Diamond Sampling
Input: A€ R™*4 B c R"*? and s
1 for Vag; + 0 do

| wii = lagilllawi |15

N

3 X < all-zero matrix of size m x n
4 forl=1,..,sdo

Sample (k,¢) with probality wg;/||W/||

o

6 Sample j with probality |bs;|/||bgs|
7 Sample k' with probality |ag/;|/||ax:||
8 Tij < Tij + sgn(akibkjak/i)bk/j

9 Postprocessing (see Algorithm 2)

Algorithm 2: Postprocessing
Input: Qs = (4,7)|®i; > 0,6, ¢ 2 ¢
1 Extract top-t’ entries of X, i.e., [2}] <t and
Q — {(0,7) € Qulas; 2 @y V(7)€ 2\ 2}
2 C <«-all-zero matrix of size m x n
for (i,7) € Q) do
4 L cij — ainj

w

5 Extract top-t entries of C, i.e., || £ ¢ and
Q<+ {(4,5) € Qleij 2 cir V(@' 5") € Q\ Qi }
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Algorithm 3: UpdateDiamond
Input: A€ R™*4d B e R" 4 s and r
1 for Vag; + 0 do

| wri < lagilllas: |15k

N

3 cp; < all-zero matrix of size d x m
4 cj + all-zero matrix of size d x n

5 ¢/ < all-zero matrix of size m X d

6 forl=1,...,r do

7 forl=1,..,z do

8 Sample (k,:) with probality wy;/||W||
9 cri[K][] < cralk][i] + 1

10 Sample j with probality |by;|/||bg«l
11 c;[k][7] <= ¢jlklls] + 1

12 Sample k' with probality |ag:;|/||axi||
13 cr [i[K'] e [i][K] + 1
14 | Wk Wi + o cgi[K][A] - pri - Wi
15 bij by + - c;[K][G] - pj - bi;

16 apri = aprg + o cpr[i][K'] - prr - agr
17 reset probability
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