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Algorithm 1 NSAO-GPM

Input: X c R™", v>0,n>1
repeat
Dy «— ’YW+XTXW, Fs — Py (W — 2D<1>)7W
ap — —Tr(DaFs) /| X" Foll3
W —W + OZq,F.:p
Dg — XWWT; Fo — Py (X —2Dq) — X
ag «— —Tr (D Fa) /||[FaW |3
X —X+ OZQFQ
Y —=/n
until termination criterion is satisfied
Output: low-rank solution X
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Algorithm 2 paralel NSAO
Input: X € RFeP¥kad 4
Ksum < 0
for i =1 to %y,4, doO

permute rows and columns of X randomly
divide X into k,k, matrices X* of size p x ¢
parallel apply Algorithm 1 to X*
reconstruct X from X?
XS'le — Xsum + X

end for

X — Xsum/imaw

Output: low-rank solution X
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Table 1: 00000000 [sec].
n_ r | CPU | GPUxl | GPU x2

1000 10 | 35.42 5.180 5.758
2000 10 | 268.1 26.98 13.42
4000 10 | 2013 162.23 44.80
8000 10 | 16042 - 509.25
10000 10 | 30959 - 2062.2

x10™

error

Fig. . 00O0O0O0ODOO.
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