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The effective tool of satisfiability is derived from the laws of . o . The implications of these
mathematical logic. When logic variables are combined together TBhLeIFB erkeclje3|/ Logic [{n_te:chag%\ﬁ_lzsorlrn at InhC'rC“'t S’els'g'_“’ a clock can be usEd ]EIO det?ctl . findings directly affect the circuit
using logic operators, the result is a large statement which (BLIF) modelis inputinto a Solver | changes in logic output based on the flow of electricity. design industry. The ability to
ultimately ends in one of two outputs (true or false) depending and the following commands derive the Two clocks can optimize circuits by detecting
on the assignment of each variable. Satisfiability is the process ‘(‘:omplexny: BEEBEREBEZEN be determined redundancies and reducing the
of determining If the entire statement can be true — if a given - | Clk— =— =— — = — "~ redundantifthey number of logic gates can lead
statement can be true for any assignment of its variables, it is read_Dblif [file name].blif ' meet both: .-
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deemed satisfiable (Boolos & Purgess, 2007). Algorithms have strash T 1. The input cost-effective chio desians
been created that can determine if any logic statement is print_stats i | _ contains the .. P Ins,
satisfiable or not — these are called SAT solvers. /o: 384/1 lat = 0 and = 58055 lev = 135 | Q—— N == : . which is vital for the
e L. . . ' Output chage same logic development of technology.
The tool of satisfiability can be applied to decision problems and structure While past research has been
optimization. Nearly fifty years ago, it was shown that any Here, the command “fraig” is run, which 2. The edge ducted t o, i
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complexity of the problem) can be encoded into a SAT formula carries equivalent value A—1 Edge pulse % foal based deS|gn,. th!S research e>.<tends
that can determine the validity of the instance (Cook 1971) ) | ¢ iaentical based  those findings by focusing on
(Karp 1972). . real "A" | on the truth edge scenarios, particularly with
- i i fraig real "X [ |- value of the clock circuits, showing an outline
By creating a Boolean equivalent to an instance of the orint_stats —— A Al ot ) 9 _
optimization (that is, where a value has been assigned to the - 384/1 lat = 0 and = 56963 lev = 131 npu for redundancy removal. This
objective, Z), multiple instances can be run in a SAT Solver until When these work is the first step in a fully
the largest/smallest value for Z has been identified such that the To actually implement this type of criteria are implemented circuit design
statement is satisfiable (Cook, 1971). We can describe the Raw Model Optimized redundancy, SAT can be applied. We Satisfied, the optimization technique.
optimization model as ® where: Model can use SAT to detect equivalences  NPuts become In the future, removing
® = < Vars, Feasible, 0bj > An instance q of the Format BLIE BLIE in logic. For example, given we take ~ Virtually redundancies of edge circuits
Vars = {py, ..., P} optimization can be inputs to 2 clocks, q and p; the SAT  Indistinguishable,  ghoyid implement SAT solvers to
Feasible(py, ..., p,) = {True, False} ~detérmined as the solution levels 135 131 solver can test for the satisfiability of @nd theresulting  remove the redundancies and
Obj(P1, e, Pn) = Q gﬁ:c_:_]e_ﬁptlmlzatlon (using this following logic statement: behavior is improve the efficiency of circuit
) I AND gates |58055 56963 ~((q AND p) OR (~q AND ~p)) correspondingly  gesigns.
SAT (Feasible(qp4, ...,qpy) N\ SAT(Obj(qp4, ...,qp,) < all Obj(P) consistent.
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