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Algorithm 1: Pole-to-Angle Local-QSNN Train

1 Notation, D: local trainset, x;: data of ¢-th batch, ¥;: label of ¢-th batch,
1+ learning rate in [-th iterations.:

2 Initialization. local-QNN parameters, ¢, 0;

3 for L =41,25004 L} do

4 for (x;.y;) € Ddo

s i + QSNN(x;; ¢, 0) I/ §;: logits:

6 Calculate loss, £(¢h, 8, (x;.v:));

7 Updae pole, @ +— 8 — y Ve L(, 0, (xi, 4 ) )
8 0 60;

9 for  ={1,2,..., L} do

10 for (xi,yi) € Ddo

11 7; + QSNN(x;; ¢, 0);

12 Calculate loss, (¢, 8, (x;.y;)):

13 Update angle,¢p +— ¢p — qug,C(qb.ﬂ-. (xi,yi)):

14 :fu—q&:
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Algorithm 2: SlimQFL

1 Notation. 8", ¢"': n-th device’s polefangle parameters, 6%, %
pole/angle parameters of server-side QSNN;

2 Initialization. Veg r.':;, +— 0;
3forn=1{1,...,N}do

4 Sample x™ ~ exp(1):

5 if R > u)™ then

6 ]- Transmit pole/angle parameters, (8™, ¢™ );
7 ('8 r':r', —1:

8 elseif R > !}’ then

v L Transmit angle parameters, 8";

10 eg +— 1;

1 lfL _,cp #Oand =N_, ¢ 25 7 0 then
12 | Update with (4):
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