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LAMPIRAN

from __future__ import division, print_function
from pexecute.process import ProcessLoom
import sys

import time

from datetime import datetime

from Bio import SeqlO

import numpy as np

import gzip

pt ={'match": 5, 'mismatch’: -3, 'gap": -4}

def mch(alpha, beta):
if alpha == beta:
return pt['match’]
elif alpha =="-' or beta =="-"
return pt['gap’]
else:
return pt['mismatch']

def water(s1, s2):
m, n = len(sl), len(s2)
H = np.zeros((m+1, n+1))
T = np.zeros((m+1, n+1))
max_score = 0
# Score, Pointer Matrix
foriinrange(l, m+ 1):
for jinrange(1, n + 1):
mch_diag = mch(s1[i-1], s2[j-1])
sc_diag = H[i-1][j-1] + mch_diag
sc_left = H[i][j-1] + pt['gap']
sc_up = H[i-1][j] + pt['gap’]
H[i][j] = max(0,sc_left, sc_up, sc_diag)
if H[i]] == 0: T[i]j]1 =0
if H[i][]] ==sc_up: T[i][j1=1
if H[i][j] == sc_left: T[i][j] =2
if H[i][j] == sc_diag:
if mch_diag == pt['match']:

TM]0] =4
elif mch_diag == pt['mismatch']:
TM]0] =3
if H[i][j] >= max_score:
max_i=i
max_j = j

max_score = H[i][j]
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alignl, align2 =","
i,j = max_i,max_j
index_start = (max_i,max_j)

score =0

#Traceback
while T[i][j] != 0:
if T[i][j] == 3 or TIi][j] == 4:
if T[I][j] == 3:
score -=3
elif T[i][j] == 4:
score +=5
al =s1Ji-1]
a2 = s2[j-1]
i-=1
j-=1
elif T[i][j] == 2:
score -=4
al="-
a2 = s2[j-1]
j-=1
elif T[i][j] == 1:
score -=4
al = sli-1]
a2 ="
i-=1

alignl +=al
align2 += a2

alignl = alignl[::-1]
align2 = align2[::-1]
sym="
iden=0
for i in range(len(alignl)):
al = alignl[i]
a2 = align2][i]
ifal == a2:
sym +=al
iden +=1
elifal!'=a2andal !="-"and a2 I="-"
sym+=""
elifal =='-"ora2 =="-"
sym+=""

46



return score

def index_maxscore(sl, s2, H, T):
m, n = len(s1), len(s2)
max_score =0
# Score, Pointer Matrix
foriinrange(1, m+ 1):

for j inrange(1, n + 1):

mch_diag = mch(s1[i-1], s2[j-1])
sc_diag = H[i-1][j-1] + mch_diag

sc_left = H[i][j-1] + pt['gap’]
sc_up = H[i-1][] + pt['gap1]

H[i][j] = max(0,sc_left, sc_up, sc_diag)

if H[i][j]==0: T[i][j1=0
if H[i][j] ==sc_up: T[i][j1=1
if H[i][j] == sc_left: T[i][j]1=2
if H[i][j] == sc_diag:

if mch_diag == pt['match"]:

TOIN] = 4
elif mch_diag == pt['mismatch’]:
ThI0] =3
if H[i][j] >= max_score:
max_i =i
max_j = j

max_score = H[i][j]
i,j = max_i,max_j

result = np.where(H == max_score)
index = list(zip(result[0], result[1]))

return index

def water_local_a(s1, s2):
m, n = len(sl), len(s2)
H = np.zeros((m+1, n+1))
T = np.zeros((m+1, n+1))

index = index_maxscore(s1,s2,H,T)
return H, T, index

def water_local_b(s1, s2, x):
m, n = len(sl), len(s2)

H = np.zeros((m+1, n+1))
T = np.zeros((m+1, n+1))
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for b in range(0, len(H[:,n])):
HIb][0] = x[b]

index = index_maxscore(s1,s2,H,T)
return H, T, index

def water_local_c(s1, s2, x):
m, n = len(sl), len(s2)
H = np.zeros((m+1, n+1))
T = np.zeros((m+1, n+1))

for b in range(0, len(H[m,:])):
H[O][b] = x[b]

index = index_maxscore(s1,s2,H,T)
return H, T, index

def water_local_d(s1, s2, X, y):
m, n = len(sl), len(s2)
H = np.zeros((m+1, n+1))
T = np.zeros((m+1, n+1))

half_y = len(y)//2

if len(y)%2 ==0:
half y =half_y-1

for a in range(0, len(H[O,:])):
H[O][a] = y[a+half_y]

half_x = len(x)//2

if len(x)%2 ==0:
half x =half x-1

for a in range(Z, len(H[:,0])):
H[a][0] = x[a+half_x]

index = index_maxscore(s1,s2,H,T)

return H, T, index

48



def water_new(sl, s2):
m, n = len(sl), len(s2)

s11 = s1[:m//2]
s12 = s1[m//2:]
s21 =s2[:n//2]
s22 = s2[n//2:]

## Paralel
XY =111

H_A, T_A, index_A =water_local_a(s11, s21)

last_column = len(H_A[0])-1

for a in range(0, len(H_A[:,last_column])):
X.append(H_A[a][last_column])

last_row = len(H_A)-1
for a in range(0, len(H_A[last_row,:])):
Y.append(H_A[last_row][a])

loom = ProcessLoom(max_runner_cap=4)
loom.add_function(water_local_b, [s11, s22, X], {}, 'result_B")
loom.add_function(water_local_c, [s12, s21, Y], {}, 'result C"

output = loom.execute()

H_B = output['result_B"]['output][0]

T_B =output['result_B']['output][1]

index_B = output['result B['output][2]

last_row = len(H_B)-1

for ain range(1, len(H_B[last_row,:])):
Y.append(H_B[last_row][a])

H_C = output['result_C['output][0]

T_C =output['result_C']['output][1]

index_C = output['result_ C['output][2]

for a in range(, len(H_C[:,last_column])):
X.append(H_C[a][last_column])

H_D, T_D, index_D = water_local_d(s12, s22, X, Y)

## Paralel
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res={
‘A (0, 0),
'B': (0, (n//2)),
'C': ((ml12), 0),
'D": ((m/12), (nl12))}

trace_index =]
for ain index_A:
x = a[0]+res['AT[0]
y = a[1]+res[AT[1]
trace_index.append((x,y))
for b in index_B:
X = b[0]+res['B'][0]
y = b[1]+res[BT[1]
trace_index.append((x,y))
for cinindex_C:
x = c[0]+res['C'][0]
y = c[1]+res[C'][1]
trace_index.append((x,y))
for d in index_D:
x = d[0]+res['D'][0]
y = d[1]+res[D[1]
trace_index.append((x,y))

H_AB = np.hstack((H_A, H_B))
H_CD = np.hstack((H_C, H_D))
H = np.vstack((H_AB, H_CD))
H = np.delete(H, (m//2)+1, 0)

H = np.delete(H, (n//2)+1, 1)

T_AB = np.hstack((T_A, T_B))
T_CD = np.hstack((T_C, T_D))
T = np.vstack((T_AB, T_CD))
T = np.delete(T, (m//2)+1, 0)
T = np.delete(T, (n//2)+1, 1)
score_list =]
alignl_list =]
align2_list =]
for x in range(len(trace_index)):
i = trace_index[x][0]
j = trace_index[x][1]
alignl, align2 =","

score =0

#Traceback
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while T[i][j] != O:
if T[i][j] == 3 or T[i][j] == 4:
if T[i][j] == 3:
score -= 3
elif T[i][j] == 4:
score += 5
al =s1[i-1]
a2 = s2[j-1]
i-=1
=1
elif T[i][j] == 2:
score -= 4
al=""
a2 = s2[j-1]
=1
elif T[i][j] == 1:
score -= 4
al =sl[i-1]
a2=""
i-=1

alignl +=al
align2 += a2

score_list.append(score)
alignl_list.append(alignl)
align2_list.append(align2)

# print(‘'List Score’)
# print(score_list)

max_score = max(score_list)

index_max = np.argmax(score_list, axis=0)
index_start = trace_index[index_max]
alignl = alignl_list[index_max]

align2 = align2_list[index_max]

alignl = alignl[::-1]
align2 = align2[::-1]
sym="
iden=0
for i in range(len(alignl)):

al = alignl[i]

a2 = align2[i]

ifal == a2:

sym +=al
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iden+=1

elifal '=a2 and al !="-"and a2 1="-";
sym+=""

elifal =='-'ora2 =="-"
sym+=""

return max_score
def run_different_sw(seql, seq2):

print()

print(=== Smith Waterman ===
time_start_sw = time.perf_counter()

water(seql, seq2)

time_finish_sw = time.perf_counter()

print('SW Duration ' + str(time_finish_sw-time_start_sw))

print()

print('=== Smith Waterman NEW ===')

time_start_swn = time.perf_counter()

water_new(seql, seq2)

time_finish_swn = time.perf_counter()

print('SW New Duration ' + str(time_finish_swn-time_start_swn))

if _name_ ==' main__ "

allSegs =[]

with gzip.open("transporter uniprot link.fasta.gz", "rt") as handle:
for record in SeqlO.parse(handle, "fasta"):
allSegs.append(record)

print(‘'Starting ...")
allSeqgs = allSeqs[:232]

# start write in file

original_stdout = sys.stdout

filename = f'result-{len(allSeqgs)}seq.txt
sys.stdout = open(filename, 'w')

print(‘Total Sequence : ', len(allSeqs))
time_start = datetime.now()
for m in range(len(allSeqs)):

for n in range(len(allSeqs)):
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ifm<=n:
print()
print('Sequence [{},{}]'.format(m,n))
seql = allSeqs[m].seq
seq2 = allSeqs[n].seq

print('Size ({}.{}) .format(len(seql), len(seg2)))

time_start_swn = time.perf_counter()

score_swn, similarity_swn = water_new(seql, seq2)

time_finish_swn = time.perf_counter()

time_start_sw = time.perf_counter()

score_sw, similarity_sw = water(seql, seq2)

time_finish_sw = time.perf_counter()

print('SWN - score:{:d} - similarity:{:.2f}% - time:{:.3f} sec'.format(score_swn,

similarity_swn, time_finish_swn-time_start_swn))

print('SW - score:{:d} - similarity:{:.2f}% - time:{:.3F} sec'.format(score_sw,

similarity_sw, time_finish_sw-time_start_sw))

time_finish = datetime.now()
time_total = time_finish-time_start
print(\nTotal Time :', time_total)

# stop write in file
sys.stdout.close()
sys.stdout = original_stdout

print('Finish 11"
print(‘Total Time :', time_total)
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