TABLE 1

THE SET OF BITWIDTH DEPENDENT REWRITES SUPPLIED TO EGG. LEFT SUBSCRIPT NOTATION, pT» DENOTES A BITVECTOR & WITH LENGTH p BITS. THE
* OPERATION REPRESENTS BOTH {+, X } THE SQUARE BRACKETS REPRESENT VERILOG BIT SLICING, WHERE a[x : y] MEANS WE TAKE BITS * DOWN
TO y OF a. THE RULES ARE CONDITIONALLY APPLIED ACCORDING TO COLUMN 4, WHICH IS SUFFICIENT BUT NOT ALWAYS NECESSARY.

Class Name Left-hand Side — Right-hand Side Sufficient Condition
Commutativity ~(pa* b)) = ( bx a) True
Add (g >tV max(r,s) < q)
Associativity tlulpatib)tie) = (pat, (b)) Alu >tV max(p,r) < u)
Bitvector
Arithmetic
Hentiies (0 0) (22 % 40) e
Add Zero ,(pa+ b)) = (a) b=0 mod 27
Mult by One (pa X ¢b) = (a) b=1 mod 27
Merge Left Shi a0y <% gB) << 0) 310y << (g T )
Bitvect
L:);ccc or Redundant Sel (107 pat pa) — pa True
Identities
r(~ (g s q 01) =, {(~ (@), (~ (b))}
Constant
Expansion
Kpanst One to Two Mult (11X ,z) = (,(52 % ,2) — ) q>p
. . qg>tANs>p+2¥—1
. . Add Right Shift pat (10 >>40) = . (,((pa << ) +b) >> y0) Av > max(s, £)
Arithmetic
Logic
Exchange Sel Add r( 16? r(pa + qb) : r(pc + qd)) — True
r(p(1€?pa: p0) + (1€7 b d))
Move Sel Zero #(p(107,0: ,a) X ge) = (p,a x (167 ,0: ;¢)) True
.. al + a2+ a3+ ...+, an)...)) — q; > max(p;, ¢i+1),t=1,....,n—2
. q1\P1 g2\ P2 g3\ P3 Pn
Merging Merge Additions g (SUM(p, al, a2, ..., an)) Agn—1 > max(pn—1,pn)
Ops
t( s(pa’ X qb) + TC) - t(FMA(pa'v qb7 rc)) S 2 p + q At > max(s, T)




