
Lane Path Path_TAT Trip_KMs Origin
Departure

Destination
Arrival

Arrival
Day Own_Disc SVC_C TAT

0 224001-
500001

['bhiwandi',
'bhiwandi/lh1',

'hyd/lh1', 'hyd/ib1',
'hyd/abs']

28.583333 777.0 05:00:00 05:35:00 2

bhiwandi(1,01:00:00)_bhiwandi/lh1(1,02:00:00)-(Collocated)-
bhiwandi/lh1(1,05:00:00)_hyd/lh1(1,23:00:00)-23903(National)-

hyd/lh1(2,00:00:00)_hyd/ib1(2,01:00:00)-(Collocated)-
hyd/ib1(2,04:00:00)_hyd/abs(2,05:35:00)-23197(Local-TP)-

Y 2

[('del/okh', datetime.datetime(1900, 1, 1, 0, 0)),
 ('del/lds', datetime.datetime(1900, 1, 1, 1, 15)),
 ('del/pc1', datetime.datetime(1900, 1, 1, 3, 44)),
 ('del/lh1', datetime.datetime(1900, 1, 1, 7, 0))]

100%|█████████████████████████████████████████████████████████████████████████████████████████| 12595/12595 [35:56<00:00,  5.84it/s]

Lane Path Path_TAT Trip_KMs Origin
Departure

Destination
Arrival

Arrival
Day Own_Disc SVC_C TAT

0 122103-
411034

['del/ptd', 'del/lh1',
'idr/lh1', 'pnq/lh1',

'pnq/ib2', 'pnq/chk',
'pcm/hub',
'pnq/pcm']

86.166667 1504.1 04:00:00 08:10:00 4

del/ptd(0,18:00:00)_del/lh1(0,19:00:00)-(Collocated)-
del/lh1(1,04:00:00)_idr/lh1(2,01:00:00)-23285(National)-

idr/lh1(2,02:00:00)_pnq/lh1(2,21:00:00)-23285(National)-
pnq/lh1(2,22:00:00)_pnq/ib2(2,23:00:00)-(Collocated)-
pnq/ib2(3,02:00:00)_pnq/chk(3,03:00:00)-(Collocated)-

pnq/chk(3,06:00:00)_pcm/hub(3,07:30:00)-21400(Local-TP)-
pcm/hub(4,08:00:00)_pnq/pcm(4,08:10:00)-24578(Local-TP)-

Y 4

0 122103-
411034

['del/ptd', 'del/lh1',
'pnq/lh1', 'pnq/ib2',

'pnq/chk', 'pcm/hub',
'pnq/pcm']

86.166667 1504.1 04:00:00 08:10:00 4

del/ptd(0,18:00:00)_del/lh1(0,19:00:00)-(Collocated)-
del/lh1(1,04:00:00)_pnq/lh1(2,21:00:00)-23285(National)-

pnq/lh1(2,22:00:00)_pnq/ib2(2,23:00:00)-(Collocated)-
pnq/ib2(3,02:00:00)_pnq/chk(3,03:00:00)-(Collocated)-

pnq/chk(3,06:00:00)_pcm/hub(3,07:30:00)-21400(Local-TP)-
pcm/hub(4,08:00:00)_pnq/pcm(4,08:10:00)-24578(Local-TP)-

Y 4

0 122103-
394010

['del/ptd', 'del/lh1',
'surat/lh1', 'srt/pc2',

'surat/srt']
59.666667 1205.0 08:00:00 05:40:00 3

del/ptd(0,18:00:00)_del/lh1(0,19:00:00)-(Collocated)-
del/lh1(1,08:00:00)_surat/lh1(2,18:00:00)-22396(National)-

surat/lh1(2,19:00:00)_srt/pc2(2,20:00:00)-(Collocated)-
srt/pc2(3,05:00:00)_surat/srt(3,05:40:00)-21426(Local-TP)-

Y 3

0 122103-
394010

['del/ptd', 'del/lh1',
'amd/lh1', 'srt/pc2',

'surat/srt']
59.666667 1184.0 05:00:00 05:40:00 3

del/ptd(0,18:00:00)_del/lh1(0,19:00:00)-(Collocated)-
del/lh1(1,05:00:00)_amd/lh1(2,06:01:00)-22398(National)-

amd/lh1(2,10:00:00)_srt/pc2(2,16:30:00)-28581(Regional)-
srt/pc2(3,05:00:00)_surat/srt(3,05:40:00)-21426(Local-TP)-

Y 3

0 122103-
530002

['del/ptd', 'del/lh1',
'vij/lh1', 'rjm/hub',

'vpt/hub', 'vpt/mvp']
84.000000 2207.0 03:00:00 06:00:00 4

del/ptd(0,18:00:00)_del/lh1(0,19:00:00)-(Collocated)-
del/lh1(1,03:00:00)_vij/lh1(3,00:00:00)-20231(National)-

vij/lh1(3,10:00:00)_rjm/hub(3,14:40:00)-19483(Regional)-
rjm/hub(3,15:40:00)_vpt/hub(3,21:30:00)-19483(Regional)-
vpt/hub(4,05:00:00)_vpt/mvp(4,06:00:00)-23208(Local-TP)-

Y 4

... ... ... ... ... ... ... ... ... ... ...

0 122103-
171012

['del/ptd', 'del/lh1',
'amb/lh1',

'amb/hub']
11.500000 265.0 02:00:00 11:30:00 1

del/ptd(1,00:00:00)_del/lh1(1,01:00:00)-(Collocated)-
del/lh1(1,02:00:00)_amb/lh1(1,09:30:00)-26336(Regional)-

amb/lh1(1,10:30:00)_amb/hub(1,11:30:00)-(Collocated)-
N 2

0 122103-
171012

['del/ptd', 'del/lh1',
'car/hub', 'amb/hub'] 19.000000 447.0 08:00:00 19:00:00 1

del/ptd(1,00:00:00)_del/lh1(1,01:00:00)-(Collocated)-
del/lh1(1,08:00:00)_car/hub(1,17:00:00)-30700(Regional)-

car/hub(1,17:00:00)_amb/hub(1,19:00:00)-17034(Local-TP)-
N 2

0 122103-
171012

['del/ptd', 'del/lh1',
'pck/lud', 'amb/hub'] 30.000000 515.0 11:00:00 06:00:00 2

del/ptd(1,00:00:00)_del/lh1(1,01:00:00)-(Collocated)-
del/lh1(1,11:00:00)_pck/lud(1,21:00:00)-28246(Regional)-

pck/lud(2,02:00:00)_amb/hub(2,06:00:00)-16460(Local-TP)-
N 3

0 122103-
226008

['del/ptd', 'del/lh1',
'lko/lh1', 'uph',

'daroga khera']
40.500000 555.0 02:00:00 16:30:00 2

del/ptd(1,00:00:00)_del/lh1(1,01:00:00)-(Collocated)-
del/lh1(1,02:00:00)_lko/lh1(1,14:00:00)-27466(Regional)-lko/lh1(1,15:00:00)_uph(1,16:00:00)-

(Collocated)-uph(2,16:00:00)_daroga khera(2,16:30:00)-31274(Local-TP)-
Y 3

0 122103-
305021

['del/ptd', 'del/lh1',
'bathinda/hub'] 18.000000 350.0 10:00:00 18:00:00 1 del/ptd(1,00:00:00)_del/lh1(1,01:00:00)-(Collocated)-

del/lh1(1,10:00:00)_bathinda/hub(1,18:00:00)-20376(Regional)- N 2

20391 rows × 10 columns

Lane Path Path_TAT Trip_KMs Origin
Departure

Destination
Arrival

Arrival
Day Own_Disc SVC_C TAT

0 700001-
804403

['ccu/pc1', 'ccu/lh1',
'pat/lh1', 'pat/hub',

'pat/lh1', 'bela']
47.000000 668.0 09:00:00 00:00:00 3

ccu/pc1(1,01:00:00)_ccu/lh1(1,02:00:00)-(Collocated)-
ccu/lh1(1,09:00:00)_pat/lh1(2,02:00:00)-28072(Regional)-

pat/lh1(2,03:00:00)_pat/hub(2,04:00:00)-(Collocated)-
pat/hub(2,07:00:00)_pat/lh1(2,08:00:00)-(Collocated)-
pat/lh1(2,21:00:00)_bela(3,00:00:00)-29891(Milkrun)-

Y 3

0 224001-
416407

['bhiwandi',
'bhiwandi/lh1',

'khl/hub', 'takali']
33.833333 497.0 05:00:00 10:50:00 2

bhiwandi(1,01:00:00)_bhiwandi/lh1(1,02:00:00)-(Collocated)-
bhiwandi/lh1(1,05:00:00)_khl/hub(1,15:30:00)-29886(National)-

khl/hub(2,05:00:00)_takali(2,10:50:00)-30259(Milkrun)-
Y 2

0 560003-
581204

['blr/fc1', 'blr/lh1',
'hbl/hub', 'kalghatgi'] 24.000000 521.0 08:00:00 01:00:00 2

blr/fc1(1,01:00:00)_blr/lh1(1,02:00:00)-(Collocated)-
blr/lh1(1,08:00:00)_hbl/hub(1,20:00:00)-14824(National)-

hbl/hub(2,00:00:00)_kalghatgi(2,01:00:00)-30897(Milkrun)-
Y 2

0 110003-
273202

['del/pc1', 'del/lh1',
'lko/lh1', 'uph',

'lko/lh1', 'gkp/lh1',
'chauri chaura']

50.833333 983.0 01:30:00 03:50:00 3

del/pc1(1,01:30:00)_del/lh1(1,03:30:00)-16389(Local-TP)-
del/lh1(1,06:00:00)_lko/lh1(1,18:00:00)-27466(Regional)-lko/lh1(1,19:00:00)_uph(1,20:00:00)-

(Collocated)-uph(1,23:00:00)_lko/lh1(2,00:00:00)-(Collocated)-
lko/lh1(2,16:45:00)_gkp/lh1(3,01:05:00)-27297(Regional)-gkp/lh1(3,02:50:00)_chauri

chaura(3,03:50:00)-27557(Milkrun)-

Y 3

0 110003-
273202

['del/pc1', 'del/lh3',
'lko/lh1', 'uph',

'lko/lh1', 'gkp/lh1',
'chauri chaura']

50.833333 933.0 05:30:00 03:50:00 3

del/pc1(1,01:00:00)_del/lh3(1,02:00:00)-(Collocated)-
del/lh3(1,05:30:00)_lko/lh1(1,18:30:00)-27462(Regional)-lko/lh1(1,19:30:00)_uph(1,20:30:00)-

(Collocated)-uph(1,23:30:00)_lko/lh1(2,00:30:00)-(Collocated)-
lko/lh1(2,16:45:00)_gkp/lh1(3,01:05:00)-27297(Regional)-gkp/lh1(3,02:50:00)_chauri

chaura(3,03:50:00)-27557(Milkrun)-

Y 3

0 110003-
305021

['del/pc1', 'del/lh1',
'bathinda/hub'] 17.000000 405.0 01:30:00 18:00:00 1 del/pc1(1,01:30:00)_del/lh1(1,03:30:00)-16389(Local-TP)-

del/lh1(1,10:00:00)_bathinda/hub(1,18:00:00)-20376(Regional)- N 2

0 110003-
176022

['del/pc1', 'del/lh1',
'pck/lud', 'amb/hub',

'amb/lh1',
'pathankot', 'jawali']

53.833333 957.0 01:30:00 06:50:00 3

del/pc1(1,01:30:00)_del/lh1(1,03:30:00)-16389(Local-TP)-
del/lh1(1,11:00:00)_pck/lud(1,21:00:00)-28246(Regional)-

pck/lud(2,02:00:00)_amb/hub(2,06:00:00)-16460(Local-TP)-
amb/hub(2,09:00:00)_amb/lh1(2,10:00:00)-(Collocated)-

amb/lh1(2,18:00:00)_pathankot(3,01:30:00)-15242(Regional)-
pathankot(3,03:30:00)_jawali(3,06:50:00)-26388(Milkrun)-

Y 4

0 110003-
176022

['del/pc1', 'del/lh1',
'car/hub', 'amb/hub',

'amb/lh1',
'pathankot', 'jawali']

53.833333 888.0 01:30:00 06:50:00 3

del/pc1(1,01:30:00)_del/lh1(1,03:30:00)-16389(Local-TP)-
del/lh1(1,08:00:00)_car/hub(1,17:00:00)-30700(Regional)-

car/hub(1,17:00:00)_amb/hub(1,19:00:00)-17034(Local-TP)-
amb/hub(1,22:00:00)_amb/lh1(1,23:00:00)-(Collocated)-

amb/lh1(2,01:00:00)_pathankot(2,09:30:00)-25691(Milkrun)-
pathankot(3,03:30:00)_jawali(3,06:50:00)-26388(Milkrun)-

Y 4

0 110003-
176022

['del/pc1', 'del/lh1',
'amb/lh1',

'amb/hub',
'amb/lh1',

'pathankot', 'jawali']

53.833333 706.0 01:30:00 06:50:00 3

del/pc1(1,01:30:00)_del/lh1(1,03:30:00)-16389(Local-TP)-
del/lh1(1,07:00:00)_amb/lh1(1,15:00:00)-26336(Regional)-

amb/lh1(1,16:00:00)_amb/hub(1,17:00:00)-(Collocated)-
amb/hub(1,20:00:00)_amb/lh1(1,21:00:00)-(Collocated)-

amb/lh1(2,01:00:00)_pathankot(2,09:30:00)-25691(Milkrun)-
pathankot(3,03:30:00)_jawali(3,06:50:00)-26388(Milkrun)-

Y 4

Requirement already satisfied: nbconvert in c:\users\ashish alavekar\anaconda3\lib\site-packages (6.4.4)
Requirement already satisfied: jupyterlab-pygments in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.1.2)
Requirement already satisfied: jinja2>=2.4 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (2.11.3)
Requirement already satisfied: traitlets>=5.0 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (5.1.1)
Requirement already satisfied: entrypoints>=0.2.2 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.4)
Requirement already satisfied: nbclient<0.6.0,>=0.5.0 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.5.13)
Requirement already satisfied: mistune<2,>=0.8.1 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.8.4)
Requirement already satisfied: beautifulsoup4 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (4.11.1)
Requirement already satisfied: jupyter-core in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (4.9.2)
Requirement already satisfied: pandocfilters>=1.4.1 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (1.5.0)
Requirement already satisfied: defusedxml in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.7.1)
Requirement already satisfied: testpath in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (0.5.0)
Requirement already satisfied: pygments>=2.4.1 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (2.11.2)
Requirement already satisfied: nbformat>=4.4 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (5.3.0)
Requirement already satisfied: bleach in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbconvert) (4.1.0)
Requirement already satisfied: MarkupSafe>=0.23 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jinja2>=2.4->nbconvert) (2.0.1)
Requirement already satisfied: nest-asyncio in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbclient<0.6.0,>=0.5.0->nbconvert) (1.5.
5)
Requirement already satisfied: jupyter-client>=6.1.5 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbclient<0.6.0,>=0.5.0->nbconver
t) (6.1.12)
Requirement already satisfied: pyzmq>=13 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jupyter-client>=6.1.5->nbclient<0.6.0,>=0.5.
0->nbconvert) (22.3.0)
Requirement already satisfied: python-dateutil>=2.1 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jupyter-client>=6.1.5->nbclient<
0.6.0,>=0.5.0->nbconvert) (2.8.2)
Requirement already satisfied: tornado>=4.1 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jupyter-client>=6.1.5->nbclient<0.6.0,>=
0.5.0->nbconvert) (6.1)
Requirement already satisfied: pywin32>=1.0 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jupyter-core->nbconvert) (302)
Requirement already satisfied: fastjsonschema in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbformat>=4.4->nbconvert) (2.15.1)
Requirement already satisfied: jsonschema>=2.6 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from nbformat>=4.4->nbconvert) (4.4.0)
Requirement already satisfied: attrs>=17.4.0 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jsonschema>=2.6->nbformat>=4.4->nbconver
t) (21.4.0)
Requirement already satisfied: pyrsistent!=0.17.0,!=0.17.1,!=0.17.2,>=0.14.0 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from jsonsche
ma>=2.6->nbformat>=4.4->nbconvert) (0.18.0)
Requirement already satisfied: six>=1.5 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from python-dateutil>=2.1->jupyter-client>=6.1.5->
nbclient<0.6.0,>=0.5.0->nbconvert) (1.16.0)
Requirement already satisfied: soupsieve>1.2 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from beautifulsoup4->nbconvert) (2.3.1)
Requirement already satisfied: packaging in c:\users\ashish alavekar\anaconda3\lib\site-packages (from bleach->nbconvert) (21.3)
Requirement already satisfied: webencodings in c:\users\ashish alavekar\anaconda3\lib\site-packages (from bleach->nbconvert) (0.5.1)
Requirement already satisfied: pyparsing!=3.0.5,>=2.0.2 in c:\users\ashish alavekar\anaconda3\lib\site-packages (from packaging->bleach->nbconvert) 
(3.0.4)
Note: you may need to restart the kernel to use updated packages.

In [1]: from pandas import DataFrame
import csv
import heapq
from collections import defaultdict
from datetime import datetime, timedelta
import numpy as np
import itertools
import pandas as pd
import networkx as nx
from pandas import DataFrame
import itertools
pd.options.display.max_colwidth = 100000
import ast

Connected = pd.read_excel('INPUT/Connection_Master_Sep.xlsx', sheet_name='Connected')

Connected = Connected.replace(to_replace='maa/hub', value='maa/pc1')
Connected = Connected.replace(to_replace='gau/hub', value='gau/pc1')
#Connected = Connected.replace(to_replace='amd/hub', value='amd/pc1')

Connected = list(Connected['Destination'])
Pincodes = pd.read_excel('INPUT/Connection_Master_Sep.xlsx', sheet_name='Pincode')
RO_LEG = pd.read_excel('INPUT/Connection_Master_Sep.xlsx', sheet_name='Sheet1')

RO_LEG = RO_LEG.replace(to_replace='maa/hub', value='maa/pc1')
RO_LEG = RO_LEG.replace(to_replace='gau/hub', value='gau/pc1')
#RO_LEG = RO_LEG.replace(to_replace='amd/hub', value='amd/pc1')

LO = pd.read_excel('INPUT/Connection_Master_Sep.xlsx', sheet_name='Sheet2 (2)')

LO = LO.replace(to_replace='maa/hub', value='maa/pc1')
LO = LO.replace(to_replace='gau/hub', value='gau/pc1')
#LO = LO.replace(to_replace='amd/hub', value='amd/pc1')

sorted_lo = LO.sort_values(["Arrivals",'Vehicle Type','ETD'], ascending=[True,True,True])
G = nx.from_pandas_edgelist(
    RO_LEG, "Origin", "Destination", edge_attr=True, create_using=nx.DiGraph()
)

collocated = list(set(RO_LEG.loc[RO_LEG['Connection ID'] == 'Collocated', 'Lane']))

#Function to read the connection edge data
def read_csv():
    df = pd.read_excel('INPUT/Connection_Master_Sep.xlsx', sheet_name='Sheet1')
    
    df = df.replace(to_replace='maa/hub', value='maa/pc1')
    df = df.replace(to_replace='gau/hub', value='gau/pc1')
    #df = df.replace(to_replace='amd/hub', value='amd/pc1')

    rows = [(row[1], row[2], datetime.strptime(row[3].strftime('%H:%M'), '%H:%M'), timedelta(minutes=int(row[4]))) for row in df.itertuples(index=Fa
    
    return rows

rows = read_csv()

In [2]: lm = pd.read_excel('INPUT/LMSVC.xlsx',sheet_name = 'LMSVC')
lm.set_index('ShipmentDestination', inplace=True)
Grp = list(pd.read_excel('INPUT/LMSVC.xlsx',sheet_name = 'Grp')['Row Labels'])

In [3]: ##temp
Mix_bagging2 = pd.read_csv('INPUT/mix_bagging_master5F.csv')
Mix_bagging2.set_index('Connection', inplace=True)

In [4]: FM_Pincode = pd.read_excel('INPUT/LMSVC.xlsx',sheet_name = 'FM_PINCODES')
FM_Pincode.set_index('PICKUP_PINCODE',inplace = True)
LM_Pincode = pd.read_excel('INPUT/LMSVC.xlsx',sheet_name = 'Pinocde')
LM_Pincode.set_index('Pincode',inplace = True)

In [5]: Mix_bagging_dict = Mix_bagging2['BAGDESTINATIONHUBNAME'].to_dict()

In [6]: #function get time from seconds
def format_seconds(seconds):
    hours, remainder = divmod(seconds, 3600)
    minutes, seconds = divmod(remainder, 60)
    duration_string = f"{int(hours):02d}:{int(minutes):02d}:{int(seconds):02d}"
    return duration_string

def repeat_list(L, n):
    return list(itertools.chain.from_iterable(itertools.repeat(x, n) for x in L))

#FUnction to get seconds from time
def time_to_seconds(time_string):
    dt = datetime.strptime(time_string, '%H:%M')
    seconds = dt.second + dt.minute * 60 + dt.hour * 3600
    return seconds

# create an adjacency list for the connection edge
def create_adj_list(rows):
    adj_list = defaultdict(list)
    Hubs1 = []
    Hubs2 = []
    for row in rows:
        Hubs1.append(row[0])
        Hubs2.append(row[1])
        adj_list[row[0]].append((row[1], row[2], row[3]))
    return adj_list,Hubs1,Hubs2

# find the nodes that are only in Hubs2
def find_missing_nodes(adj_list, hubs1, hubs2):
    return set(hubs2) - set(hubs1) - set(adj_list.keys())

def getRAW(rows):
    adj_list,Hubs1,Hubs2 = create_adj_list(rows)
    missing_nodes = find_missing_nodes(adj_list, Hubs1, Hubs2)
    for node in missing_nodes:
        adj_list[node] = []
    return adj_list

#Dijkstra's algorithm function
def dijkstra(adj_list, start, end, departure_time):
    heap = [(departure_time, start, [])]
    visited = set()
    while heap:
        (current_time, current_node, path) = heapq.heappop(heap)
        if current_node in visited:
            continue
        visited.add(current_node)
        path = path + [(current_node, current_time)]
        if current_node == end:
            return path
        for neighbor, neighbor_departure_time, neighbor_travel_time in adj_list[current_node]:
            if neighbor_travel_time == timedelta(minutes=0):
                #print(f'neghbour of {current_node} is {neighbor} and new arrival at place is {arrival_time}')
                arrival_time = current_time + timedelta(hours=2)
                #print(f'neghbour of {current_node} is {neighbor} and new arrival at place is {arrival_time}')
            else:
                if neighbor_departure_time < current_time:
                    waiting_time = timedelta(days=1) - (current_time - neighbor_departure_time) % timedelta(days=1)
                else:
                    waiting_time = neighbor_departure_time - current_time
                if waiting_time < timedelta(hours=1) and current_node != start:
                    waiting_time += timedelta(days=1) - waiting_time
                arrival_time = current_time + neighbor_travel_time + waiting_time
                
            heapq.heappush(heap, (arrival_time, neighbor, path))

adj_list = getRAW(rows)
#Get the shortest Path and duration based on from dijkstra function
def getShortestPath(start,end,cutoff):
    cutoff = datetime.strptime(cutoff, '%H:%M')
    #adj_list = getRAW(rows)
    path = dijkstra(adj_list, start, end, cutoff)
    total_time = (path[-1][1] - cutoff).total_seconds() // 60
    #print(f"Shortest path from {start} to {end} takes {total_time/60} hours:")
    p = []
    for node, time in path:
        p.append(node)
        #print(f"{node} at {time.strftime('%H:%M')}")
    return p,round(total_time/60,0),path[-1][1]

#Function to create hopping points their halt durations and processing times for shortest path based on number of legs
def finalpath(f):
    
    path = list(nx.all_shortest_paths(G, f[0], f[1]))
    
    dt = [3600]*len(path[0])
    dt[0],dt[-1] = [3*3600,3*3600]
    dt = [dt]*len(path)
    
    
    for i in range(len(f)-2):

        paths = list(nx.all_shortest_paths(G, f[i+1], f[i+2]))
        
        dts = [3600]*len(paths[0])
        dts[0],dts[-1] = [3*3600,3*3600]
        dts = [dts]*len(paths)

        path = modify(path,paths)
        dt = modify(dt,dts)
   
    path,dt = remove_consecutive_duplicates(path,dt)
    return path,dt

    
#helper function 
def remove_consecutive_duplicates(lists,dt):
    result = []
    dt_result = []
    for l,m in zip(lists,dt):
        new_list = []
        new_dt = []
        for i in range(len(l)):
            if i == 0 or l[i] != l[i-1]:
                new_list.append(l[i])
                new_dt.append(m[i])
        dt_result.append(new_dt)
        result.append(new_list)
    return result,dt_result

#helper function 
def modify(l1, l2):
    l1 = [x for x in l1 for _ in range(len(l2))]
    l2 = l2 * int(len(l1) / len(l2))

    for i, (a, b) in enumerate(zip(l1, l2)):
        l1[i] = a + b

    return l1

#Function to create hopping points their halt durations and processing times for shortest path based on shortest path
def finalpath2(pat,FM_CutOff):
    
    
    path,short_TAT,New = getShortestPath(pat[0],pat[1],FM_CutOff)
    
    path = [path]
    
    FM_CutOff = New + timedelta(hours=3)
    FM_CutOff = str(FM_CutOff.time())[:-3]
    
    dt = [3600]*len(path[0])
    dt[0],dt[-1] = [3*3600,3*3600]
    dt = [dt]*len(path)
    
    
    for i in range(len(pat)-2):

        paths,short_TAT,New = getShortestPath(pat[i+1],pat[i+2],FM_CutOff)
        
        paths = [paths]
        
        FM_CutOff = New + timedelta(hours=3)
        FM_CutOff = str(FM_CutOff.time())[:-3]
        
        dts = [3600]*len(paths[0])
        dts[0],dts[-1] = [3*3600,3*3600]
        dts = [dts]*len(paths)

        path = modify(path,paths)
        dt = modify(dt,dts)
   
    path,dt = remove_consecutive_duplicates(path,dt)
    return path,dt

In [7]: def isException(OriginHub,DestinationHub):
    
    if (OriginHub == 'blr/fc1') & (lm.loc[DestinationHub,'GroupTitle'] in ['s-56']):
        
        return 'BLR'
    
    elif (OriginHub in ['del/okh','del/ptd','del/pc1','del/shb','del/wdl']) & (lm.loc[DestinationHub,'GroupTitle'] in ['s-01']):
        
        return 'PTD'
    
    elif (OriginHub in ['ccu/pc1','ccu/ib1','ccu/ib2']) & (lm.loc[DestinationHub,'GroupTitle'] in ['s-79','s-90']):
        
        return 'CCU'
    
    elif (OriginHub in ['pnq/chk','pnq/hub','chk/fc']) & (lm.loc[DestinationHub,'GroupTitle'] in ['s-26','s-27']):
        
        return 'PNQ'
        
    
    else:
        
        return False

def isCH(OriginHub,DestinationHub):
    
    if DestinationHub in lm.index:
        
        return OriginHub == lm.loc[DestinationHub,'CH']
    
    else:
        
        return False

def isGrpBaggingLoc(OriginHub):
    
    return OriginHub in Grp
        

def isMixBagging(OriginHub,DestinationHub):
    
    if OriginHub + '-' + DestinationHub in Mix_bagging_dict:
        
        return Mix_bagging_dict[OriginHub + '-' + DestinationHub]
    
    else:
        
        return False
    
def isSVC(OriginHub):
    
    return OriginHub in lm.index

In [8]: def bagging(OriginHub, DestinationHub, places, remark, n, m):

    if n >= 7:

        remark = remark + 'recursive loop'

        return places, remark, n + 1, m
    
    elif OriginHub == 'rto/mld':
        
        places.extend(['bom/hub'])
        remark = remark + '-mix bagging (rto/mld)'
        
        return bagging('bom/hub',DestinationHub,places,remark,n+1,m+1)
    
    elif isException(OriginHub,DestinationHub):
        
        places.extend([DestinationHub])
        remark = remark + '-direct bagging (Exceptional CH)'
        
        return places, remark, n + 1, m + 1

    elif isCH(OriginHub, DestinationHub):

        places.extend([DestinationHub])
        remark = remark + '-direct bagging (CH)'

        return places, remark, n + 1, m + 1

    elif isGrpBaggingLoc(OriginHub):

        places.extend([lm.loc[DestinationHub, 'CH'], DestinationHub])
        remark = remark + '-group bagging-direct bagging (Grp Bagging)'

        return places, remark, n + 1, m + 1

    elif isMixBagging(OriginHub, DestinationHub):

        bag_destination = isMixBagging(OriginHub, DestinationHub)

        places.append(bag_destination)
        remark = remark + '-mix bagging(mix bagging master)'

        return bagging(bag_destination, DestinationHub, places, remark, n + 1, m + 1)

    elif isSVC(OriginHub):

        bag_destination = lm.loc[OriginHub, 'CH']

        places.append(bag_destination)
        remark = remark + '-mix bagging(SVC)'

        return bagging(bag_destination, DestinationHub, places, remark, n + 1, m + 1)

    else:

        places.extend([lm.loc[DestinationHub, 'CH'], DestinationHub])
        remark = remark + '-group bagging(No other condition) and direct bagging'

        return places, remark, n + 1, m + 1

In [9]: #FinalFunction to get FM LM details, shortest path as per time and hopping points and collate everything
def getMePaths_new(start,end,cutoff):
    
    PC = FM_Pincode.loc[start,'HUB_INSCAN_HUBNAME']
    LM = LM_Pincode.loc[end,'ShipmentDestination']
    
    Bagging, Remark,Iterations,Hops = bagging(PC,LM,[PC],'',0,0)
    
    #g = ast.literal_eval(g)
    
    #start = g
    
    #g = [x.lower() for x in g]
    
    if LM in Connected:
        svc_connection = 'Y'
    else:
        Bagging = Bagging[:-1]
        svc_connection = 'N'

    dfs2 = DataFrame()
    dfs = DataFrame()
    
    #Get hopping points
    p,t = finalpath2(Bagging,cutoff)
    for path,ts in zip(p,t):
        dfs = getresult(path,start,end,ts,time_to_seconds(cutoff),svc_connection)
        dfs2 = pd.concat([dfs2,dfs])
    dfs2 = pd.concat([dfs2,dfs])
    
    R1 = dfs2.sort_values(by = 'Path_TAT')
    
    dfs2 = DataFrame()
    dfs = DataFrame()
    
    p,t = finalpath(Bagging)
    for path,ts in zip(p,t):
        dfs = getresult(path,start,end,ts,time_to_seconds(cutoff),svc_connection)
        dfs2 = pd.concat([dfs2,dfs])
        
    dfs2 = pd.concat([dfs2,dfs])
    
    R2 = dfs2.sort_values(by = 'Path_TAT')
    R2 = pd.concat([R2,R1])
    
    R2 = R2.drop_duplicates()
    
    return R2.sort_values(by = 'Path_TAT')

In [10]: #Get the percentage of delivering on the same day based on pincode
def get_value(df, pincode, arrival_time):

    df_pincode = df[df['Pin Code'] == pincode]
    
    if df_pincode.empty:
        
        if arrival_time.hour > 13:
            value = 0.2
        else:
            value = 0.8
    else:
        
    
        count = df_pincode['Count'].max()

        if count == 2:
            
            if arrival_time.hour > 13:
                df_pincode = df_pincode[df_pincode['Arrival Time'] == '>2PM']
            else:
                df_pincode = df_pincode[df_pincode['Arrival Time'] == '<=2PM']
        elif count == 1:
            
            pass
        else:
            raise ValueError('Invalid count for the given pin code.')

     
        value = df_pincode['Day'].iloc[0]

    if value >= 0.75:
        
        return 0
    else:
        return 1

#Caluclate the TAT based on the percentage of delivering based on the pincode
def add_TAT_column(df, SVC, a):
    def calculate_TAT(row):
        arrival_time = datetime.strptime(row['Destination Arrival'], '%H:%M:%S')
        day = row['Arrival Day']
        a = int(row['Lane'].split('-')[1])
        
        # Call get_value function and add its output to the day value
        new_value = get_value(Pincodes, a, arrival_time) + day
        
        return new_value
    
    # Use the apply function to create the new column
    df['TAT'] = df.apply(calculate_TAT, axis=1)
    
    return df

In [11]: def getresult(path,source,destination,durations,departure_time,svc_connection):
    
    durations[0] = 0
    
    Lane = f'{source}-{destination}'
    Path_TAT = 0
    Path_KMs = 0
    Own_Disc = ''
    
    if departure_time >= 11*3600:
        Arrival_Day = 0
    else:
        Arrival_Day = 1
        
    etA = departure_time
    etD = departure_time
    Origin_Departure = 0
    dep_day = 0
    
    for i in range(len(path)-1):
        
        if f"{path[i]}-{path[i+1]}" in collocated:
            
            etD = etA + durations[i]
            Path_TAT += durations[i]
            
            Origin_Departure = 1 if i == 0 else Origin_Departure
            
            if etD >= 86400:
                
                Arrival_Day += 1
                etD = etD - 86400
                
            dep_day = Arrival_Day
            
            etA = etD + 3600
            Path_TAT += 3600
            
            if etA >= 86400:
                
                Arrival_Day += 1
                etA = etA - 86400
            
            Own_Disc += f'{path[i]}({int(dep_day)},{format_seconds(etD)})_{path[i+1]}({Arrival_Day},{format_seconds((etA))})-(Collocated)-'
            
        else:
            
            etD = etA + durations[i]
            Path_TAT += durations[i]
            
            if etD >= 86400:
                
                Arrival_Day += 1
                etD = etD - 86400
                
            
            Exists = len(sorted_lo.loc[(sorted_lo['Leg'] == f"{path[i]}-{path[i+1]}") & (sorted_lo['ETD'] >= etD),'Arrivals']) > 0
            
            if Exists:
                
                Arrival_Day = Arrival_Day
                
            else:

                Arrival_Day += 1 
                Path_TAT += (24*60*60-etD) 

                etD = 0
                
            Earliest_Arrival = min(sorted_lo.loc[(sorted_lo['Leg'] == f"{path[i]}-{path[i+1]}") & (sorted_lo['ETD'] >= etD),'Arrivals'])
            Earliest_Departure = min(sorted_lo.loc[(sorted_lo['Leg'] == f"{path[i]}-{path[i+1]}") & ( sorted_lo['Arrivals'] == Earliest_Arrival),'ET
            row = sorted_lo[(sorted_lo['Leg'] == f"{path[i]}-{path[i+1]}" ) & (sorted_lo['Arrivals'] == Earliest_Arrival) & (sorted_lo['ETD'] == Ear

            dep_day = Arrival_Day
            Departure_of_vehicle = row['ETD']
            Path_TAT += Departure_of_vehicle - etD + row['weight']
            Path_KMs += row['Transit KM']
            
            etA = row['ArrivalInSec']
             
            Arrival_Day += (row['Arrival Day'] - row['Departure Day'])
            
            Origin_Departure = Departure_of_vehicle if Origin_Departure == 1 or i ==0 else Origin_Departure
            
            if etA >= 86400:
                
                Arrival_Day += 1
                etA = etA - 86400
            
            Own_Disc += f'{path[i]}({int(dep_day)},{format_seconds(Departure_of_vehicle)})_{path[i+1]}({Arrival_Day},{format_seconds((etA))})-{row["
            
    
    
    dfs = DataFrame({'Lane':Lane,'Path':[f'{path}'],'Path_TAT':Path_TAT/3600,'Trip_KMs':Path_KMs,'Origin Departure':format_seconds(Origin_Departure)
                     'Destination Arrival':format_seconds(etA),'Arrival Day':Arrival_Day,
                    'Own_Disc':Own_Disc,'SVC_C':svc_connection})

            
        
        
    return dfs

In [12]: add_TAT_column(getMePaths_new(224001,500001,'01:00'),Pincodes,0)

Out[12]:

In [ ]: add_TAT_column(getMePaths_new(224001,411014,'01:00'),Pincodes,0)

In [28]: dijkstra(adj_list,'del/okh','del/lh1',datetime.strptime('00:00', '%H:%M'))

Out[28]:

In [ ]: list(nx.all_shortest_paths(G, 'hyd/lh1', 'gau/lh1'))

In [ ]: add_TAT_column(getMePaths_new(360001,411014,'08:00'),Pincodes,0)

In [ ]: # Start the timer
start_time = time.time()

# Call your function
add_TAT_column(getMePaths_new(224001,411014,'01:00'),Pincodes,0)

# End the timer
end_time = time.time()

# Print the elapsed time
print(f"Time taken: {end_time - start_time} seconds")

In [ ]: add_TAT_column(getMePaths_new(122103,411014,'01:00'),Pincodes,0)

In [13]: from tqdm import tqdm

Op1 = pd.read_excel(r'C:\Users\Chittaranjan Kommu\Desktop\TAT\Adhoc_Random\Ex-Delhi.xlsx', sheet_name= 'Sheet1')
Op = list(Op1['CutOff'])

In [14]: Dp = list(Op1['DestinationPinocde'])
Lp = list(Op1['OriginPincode'])

In [ ]: import pandas as pd
from joblib import Parallel, delayed
from tqdm import tqdm

# Define the function to be run in parallel
def get_df(i):
    try:
        df = add_TAT_column(getMePaths_new(Lp[i],int(Dp[i]),Op[i]),Pincodes,'01:00')
        return df
    except:
        return pd.DataFrame()  

tasks = (delayed(get_df)(i) for i in range(100))

dfs = Parallel(n_jobs=-1)(tqdm(tasks, total=100))

dfs2 = pd.concat(dfs)

In [ ]: len(Op) - 4206

In [15]: import pandas as pd
from tqdm import tqdm  # Import tqdm

dfs = pd.DataFrame()

# Create a tqdm instance with a range of 1000
for i in tqdm(range(12595)):
    try:
        df = add_TAT_column(getMePaths_new(Lp[0 + i], int(Dp[0 + i]), Op[0 + i]), Pincodes, '01:00')
    except:
        df = pd.DataFrame()

    dfs = pd.concat([dfs, df])

In [16]: dfs.to_excel(r'C:\Users\Chittaranjan Kommu\Desktop\TAT\Adhoc_Random\Ex-Delhi_Out.xlsx', index = False)

In [17]: dfs

Out[17]:

In [ ]: dfs.to_excel('OUTPUT/ExDelhiPC1SHB.xlsx')

In [ ]: dfs[dfs['Arrival Day'] == 15]

In [ ]: dfs[dfs['Lane'] == '440023-792103']

In [34]: dfs

Out[34]:

In [ ]: bagging('ngp/hub', 'diyun',['ngp/hub'],'',0,0)

In [ ]: bagging('trp/hub', 'maa/vel-tml',['ngp/hub'],'',0,0)

In [ ]: OP = []
DP = []
PC_1 = []
LM_1 = []
bagging1 = []
remark = []
iterations = []
hops = []

for i in tqdm(range(500000)):

    
    PC = FM_Pincode.loc[Lp[i],'HUB_INSCAN_HUBNAME']
    LM = LM_Pincode.loc[int(Dp[i]),'ShipmentDestination']  
    
    try:
        
        Bagging, Remark,Iterations,Hops = bagging(PC,LM,[PC],'',0,0)
    except:
        
        Bagging, Remark,Iterations,Hops = ('error','error','error','error')
        
    OP.append(Lp[i])
    DP.append(Dp[i])
    PC_1.append(PC)
    LM_1.append(LM)
    
    bagging1.append(f'{Bagging}')
    remark.append(Remark)
    iterations.append(Iterations)
    hops.append(Hops)
    

In [ ]: bagging(PC,LM,[PC],'',0,0)

In [ ]: bag_out = pd.DataFrame({'OP': OP, 'DP': DP,'PC_1':PC_1,'LM_1':LM_1,'Bagging':bagging1,'remark':remark,'iterations':iterations,'hops':hops})

In [ ]: from tqdm import tqdm  # Import tqdm

In [ ]: bag_out.to_excel('OUTPUT/BAgging_Out.xlsx')

In [ ]: Mix_bagging2[Mix_bagging2['BAGDESTINATIONHUBNAME'] == 'maa/pc1']

In [1]: pip install nbconvert

In [ ]:  


