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Require: Matrices Q. K,V e RV* in HBM, on-chip SRAM of size M.
1: Set block sizes B. = [%W . B, = min ([%W .d).

: Initialize O = (0)yxq € RV*, £ = (0)y € BN, m = (~co)y € RN in HBM.

: Divide Q into 7, = [BL] blocks Q... .. Qy, of size B, x d each, and divide K,V in to 7. = “;%] blocks

Outer Loop

w

Copy Block to

4; Di\’/ide 0 into 7, blocks O;. ..., Oy, of size B, x d each, divide ¢ into T, blocks ;, . ...,
divide m into 7, blocks m,. .., my, of size B, each. H M; V:N Xy
5 for 1 < j<T.do L - a
! i
6: Load K;,V; from HBM to on-chip SRAM. } CIssy X1 : 1 |
7 for1<i<T, do F\ gl o TTTTT T T
8: Load Q;, 0, {;,m; from HBM to on-chip SRAM. % =] :' ': | o
o: On chip, compute S;; = QK] € R¥Fe. 3 4o Compute Block 0 %
10: On chip, compute 7it;; = rowmax(S;;) € BB, Py = exp(S;; —miz;) € RE>Be (pointwise), (1 = 5 | L | 5_; %
rowsum(P;;) € RPr. g | N s
11: On chip, compute m}*" = max(m;, m;;) € RE-, 0 = M g My lij € RB-. | | by
12: Write 0; — diag(£2)~! (diag (£,)e™ =™ O; + ™= P,V ;) to HBM. | Nk
13: Write (; «— €Y, m; < m?*" to HBM. . B
14:  end for - - - T
T il Output to HBM
16: Return O. sm(QK"V: N xd

Inner Loop
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