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Conflict Driven Clause Learning (CDCL)

A   {}←

while hasUnassignedVars(F)

  A  A  { ← ∪ DECIDE(F, A) }
  while BCP(F, A) = conflict
    ⟨b, c⟩  ←ANALYZECONFLICT() 
    if b < 0 then return unsat
    else BACKTRACK(F, A, b)
    if clauseDeletionRequired() 
      then reduceDB()
    if restartRequired()
      then restart()
return sat
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Between SAT and UNSAT: 
The Fundamental Difference 
in CDCL SAT (SAT’15)

Chanseok Oh

we decided to use the 
(VSIDS decay) factor of 
0.999 in the no restart 
phase. For the Glucose 
(restart) phase, however, 
we retained the default 
value of 0.95 3/13
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Question : Is phase saving still useful, 

if the solver backtracks chronologically?
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SAT Revolution
over years 2013 - 19

solver year # 
solved

lingeling 2013 179

lingeling 2014 188

abcdSAT 2015 202

MapleCOMSPS 2016 224

MapleLCMDistCBT 2018 233

MapleLCMDistCBTv3 2019 237

on SAT ’19 benchmarks
5000s timeout
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SAT Race’19

Room for being skeptical

● Is LSIDS complete noise?  

T = 100 C = 4000
C = 
2000

C = 
3000

C = 
4000

C = 
5000 T = 25 T = 90 T = 150 T = 200

#
solved

MLDC 235 237 235 234 237 233 229 235
MLDC
-LSIDS

242 240 243 239 241 238 238 239

Avg. 
Run-
time

MLDC 4663 4588 4556 4674 4609 4706 4773 4641
MLDC
-LSIDS

4506 4558 4398 4575 4555 4556 4622 4583

 T :  CB if (decision level - backtracking level) > T
 C :  NCB for first C conflicts
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