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. Symmetic Encryption

. Asymmetric Encryption

. Public-Key Cryptography

. Elliptic-Curve Cryptography
Pairing

. Rivest, Shamir, and Adleman
. Isogeny

. Finite Field (Galois Field)

. Prime Field

10. Binary Field

11. Additional Chain
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3. Extended Field

4. Normal Basis

5. Polynomial Basis
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Output: f=a'(x)

1. bx)=1,c(x)=0, u(x)=a(x), v(x) = p(x)
2. while deg(u)#0 do

12, q()= 1‘8

2-2. v(x)=u(x), u(x) =v(x)—q(x)xu(x)
3-2. c(x)=b(x), b(x)=c(x)—qg(x)xb(x)
3. end while

4. return c(x)
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L. u(x)=px),v(x)=a(x), r(x)=0, s(x)=1
2. while v(x)#0
3. while ;=0 do

u(x)

X

4. u(x)=

5. if 7, =0 then r(x)=ﬂ else I+ p(x)
x

X

4. Binary Extended Euclidean Algorithm
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8.  k=k+l
9. end while
10. if deg(r(x)) > deg(p(x)) then

11.  r(x)=(r(x)— p(x)) endif
12. return r(x)= p(x)-r(x), k
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2. Barent and Kung
3. Systolic Arrays
4. Regularity

5. Modularity

6. Concurrency

7. Throughput

6.  end while
7. while v, =0 do
3. v(x) = ux)
X
9. if 5,20 then s(x) = clge 5= SDEPE)
X X

10. end while

11. if deg(u(x))>deg(v(x)) then

12. u(x) =u(x)—v(x) , r(x) =r(x)—s(x)
13. else v(x)=v(x)+u(x), s(x)=s(x)+r(x)
14. end while

15. return (x)mod p(x)
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2. while v(x)>0
3. ifu,=0 then u(x)=u(x)/x ,s=xs5(x)

4. clseif vy()=0 then v(x)=22)

, r=xr(x)
X
5. elseif deg(u(x))>deg(v(x)) then

6. u= ) =) , r(x)=r(x)+s(x), s(x) = x.5(x)
X

7. elsev(x)=px)-ux)]/x ,s@x)=r@x)+sx),r@x)=xr(x)

1. Very Large Scale Integration
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Input: a(x),p(x),a#0

Output: r(x)=a"'(x)mod p(x)

L. u(x)=px),v(x)=a(x),r(x)=0,s(x)=1,5=-1
2. for i=1 to 2m
3. if v, =1 then
4 if <0 then
5. (u(x),v(x),r(x),s(x)) <= (v(x),u(x) + v(x),s(x),r(x) + s(x))
6 ,0==0
7 else
8 v(x) =v(x)+u(x) , s(x) =s(x)+r(x)
9 end if
10, v()=29) ()= S0P 5 5y
x X
11. end for

12. return r(x)
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3. if u,=1 then u(x)= u(x)
X
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X
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3.  while u is even do

4. u="2
2
5. if r is even then r:% else r;p ,end if
6.  end while
7.  while v isevendo
8. V:K
2
9. if s is even then s=% else s= s;p ,end if

10. end while

11. ifu>v iseventhen u=u—-v,r=r—s
12. else v=v-u,s=s—-r

13. endif

14. end while

15.if »= p then r=r—pmod p, end if
16.1if ¥ <0 then r=r+ pmod p, end if

17. return r
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