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Abstract This paper describes a method of generating MPHFs(Minimal Perfect Hash Functions)
for large static search key sets. The MOS{Mapping-Ordering-Searching) approach is widely used
presently in MPHF generation. In this research, the MOS approach is improved and a
SOMS(Selecting -Ordering-Mapping-Searching) approach is proposed, where the Selecting step is
newly introduced and the Orderng step is performed before the Mapping step to generate MPHFs more
effectively. The MPHF generation algorithm proposed in this research is probabilistic and the expected
processing time is linear to the number of keys. Experimental results show that MPHFs are generated
fast and the space needed to represent the hash functions is small.
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Algorithm : Selecting_Step
(1) build RMO and CMO randomly
(2) initialize SM and CHK
(3) for each K in U do
if "fO(K) mod N’ is unique then
SMIfO(K) mod N} = CHK[fO(K) mod N] =1
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Algorithm : Ordering_Step
(1) initialize LEVEL
(2) for each K in U do // build LEVEL
if SM[fO(K) mod N] = 0 then
append{K, LEVEL[hO(K)])
(3) find HEAP size $ and initialize HEAP
(4) for each LEVEL[t] in LEVEL do
insert(LEVEL[t], HEAP[|LEVEL[t]| - 1])
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Algorithm : Mapping_Step
(1) build RM1, RM2, CM1 and CM2 randomly
(2 fori=S -1to0do //'S : HEAP size
for each LEVEL[t] in HEAP[i] do
if every hI(K) for K in LEVEL[t] is not distinct and
every h2(K) for K in LEVEL(t] is not distinct
then
goto (1)
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Algorithm : Searching_Step
(1) initialize G and GM
2)fori =S -1t 0do // S : HEAP size
for each LEVEL[t] in HEAP[i] do
collision = true // collision check flag
if every h1(K) for K in LEVELIt] is distinct then
forj=0toN-1do
if every CHK[(h1(K)+j}) mod N] for K in
LEVEL({t] is O then
collision = false, G[t] = j
for each K in LEVEL[t] do
CHK[(h1(K)+j) mod N} =1
break loop
if collision = true and
every h2(K) for K in LEVELI[t] is distinct then
forj=0to N-1do
if every CHK[(h2(K)+j) mod N] for K
in LEVEL[t] is O then
collision = false, G[t] = j, GM[t] =1
for each K in LEVEL[t] do
CHKI[(h2(K)+j) mod N] =1
break loop
if collision = true then
FAIL // fail in MPHF generation
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