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(RF >
Y—Ra—F
tannsaku.py

from flask import Flask, request, render_template
import osmnx as ox

import networkx as nx

import folium

import pickle

import os

from geopy.distance import geodesic

import time

import requests

import json

from datetime import datetime, timezone

# )7 T ORI
time.sleep(1)

from geopy.geocoders import Nominatim
app = Flask(__name__)

CITY_MAP = {
"kyoto": {
"query": "Kyoto, Japan",
"graph_file": "kyoto_graph.pkl"
5
"okinawa": {
"query": "Okinawa Island, Japan",

o

"graph_file": "okinawa_main_island_graph.pkl"

OPENWEATHER_API_KEY =
os.getenv("OPENWEATHER_API_KEY")
SAMPLE_DISTANCE_THRESHOLD_M = 250 # TE#REF#HETD
Rl

API_CALL_COUNT_FILE = "api_call_count.json"
MAX_API_CALLS_PER_DAY = 1000

WALK_SPEED_MPM = 80
BIKE_SPEED_MPM = 250

if not OPENWEATHER_API_KEY:
raise ValueError("OPENWEATHER _API KEY BREEZ 08
WEIRTOERA, ")

def load_graph(city_choice="kyoto"):
if city_choice not in CITY_MAP:
city_choice = "kyoto"
config = CITY_MAP|city_choice]
graph_file_path = config["graph_file"]

if os.path.exists(graph_file_path):
print(f'--- [DEBUG] Loading graph from file:
{graph_file_path} ---")
with open(graph_file_path, "rb") as f:
graph = pickle.load(f)
else:
print(f'--- [DEBUG] '{graph_file_path}' not found.
Downloading map for '{config['query']}'... ---")
graph = ox.graph_from_place(config["query"],
network_type="drive")
with open(graph_file_path, "wb") as f:

pickle.dump(graph, f)
print("--- [DEBUG] Download complete. ---")
return graph

def get_api_call_status():
if not os.path.exists(API_CALL_COUNT_FILE):
return {"date":
datetime.now(timezone.utc).strftime("%Y-%m-%d"), "count": 0}
with open(API_CALL_COUNT_FILE, "r") as f:
data = json.load(f)
today_str =
datetime.now(timezone.utc)..strftime("%Y-%m-%d")
if data["date"] != today_str:
data = {"date": today_str, "count": 0}
return data

def update_api_call_count(current_count):
today_str =
datetime.now(timezone.utc).strftime("%Y-%m-%d")
data = {"date": today_str, "count": current_count + 1}
with open(API_CALL_COUNT_FILE, "w") as f:
json.dump(data, )
return data["count"]

def get_weather_forecast(lat, lon, api_key):
api_status = get_api_call_status()
if api_status["count"] >= MAX_API_CALLS_PER_DAY:
print("API I — A D FIRICELE L. )
return {"error": "API_CALL_LIMIT_EXCEEDED",
"minutely": None}
url =
f"https://api.openweathermap.org/data/3.0/onecall?lat={lat} &lo
n={lon}&exclude=current,daily,alerts&appid={api_key}&units=
metric"
print(f'--- [DEBUG] Sending API Request to: {url} ---")
try:
response = requests.get(url, timeout=5)
response.raise_for_status()
data = response.json()
update_api_call_count(api_status["count"])
if 'minutely’ not in data:
data['minutely'] = []
return data
except requests.exceptions.RequestException as e:
print(f'OpenWeatherMap APl ~D Y 7 T X }F Hiic = 7
—DFAELE L7z {e}")
return {"error": "API_REQUEST_FAILED", "minutely":
None}

def sample_points_by_radius(graph, route, sample_radius_m):
if not route or len(route) < 2:
return [], 0

sampled_points_info = []

# AZ— R DR

start_node = graph.nodes[route[0]]

last_sample_coords = (start_node['y'], start_node['x']) #

(Lat, Lon)

current_route_dist_accumulated = 0.0 # HiFHu2 50 [ED
| o Rk

for iin range(len(route) - 1):



u = routel[i]
v = route[i+1]

# Ty YT —2OME
edge_data = graph.get_edge_data(u, v)
if edge_data:
edge_length = edge_data[0].get('length’, 0)
else:
edge_length =0

#F = v 7
check_step_m = 10.0
num_steps = int(edge_length // check_step_m) + 1

u_node = graph.nodes[u]
v_node = graph.nodes|v]

for j in range(1, num_steps + 1):
# Ty LofE % EF0.0~1.0) TEHE
ratio = min(1.0, (j * check_step_m) / edge_length)
if edge_length > 0 else 1.0
if j == num_steps: ratio = 1.0 # &% IIMERICHE S

¥T

# BRI < BIE o AR % B

curr_lat = u_node['y'] + (v_node['y'] - u_node['y'])
* ratio

curr_lon = u_node['x'] + (v_node['x'] - u_node['x'])
* ratio

curr_coords = (curr_lat, curr_lon)

# TERREREECHIE
straight_dist = geodesic(last_sample_coords,
curr_coords).meters

if straight_dist >= sample_radius_m:
# TEAREEHED 250m 2 X /DT, v TV v
7 M

#ULRTHIC EDY | HEHHLCRE
dist_on_this_edge = edge_length * ratio
total_route_dist =

current_route_dist_accumulated + dist_on_this_edge

sampled_points_info.append ({
"lat": curr_lat,
"lon": curr_lon,
"route_distance_m": total_route_dist, #
i [ED Y
)

# FEHE % BT

last_sample_coords = curr_coords

# RoOTy V~HEGHTIC, SRR T
current_route_dist_accumulated += edge_length

try:
total_route_length = nx.shortest_path_length(graph,
route[0], route[-1], weight="length")
except nx.NetworkXNoPath:
total_route_length = 0

return sampled_points_info, total_route_length

@app.route("/", methods=["GET", "POST"])
def index():

map_html = None

api_call_message = None

all_forecast_data = {}

selected_city = "kyoto"

if request.method == "GET":

selected_city = request.args.get("city_selection",

"kyoto")

current_api_status = get_api_call_status()

api_call_message = f"4H ® OpenWeatherMap APl =2 — /L
#: {current_api_status['count']} /
{MAX_API_CALLS_PER_DAY}"

if request.method == "POST":
selected_city = request.form.get("city_selection",
"kyoto")
print(f'--- [DEBUG] Selected city: {selected_city} ---")

geolocator = Nominatim(user_agent="my_application",
timeout=10)

start_address = request.form["start_address"]

end_address = request.form|"end_address"]

viewbox = None
try:
city_query = CITY_MAP.get(selected_city,
CITY_MAP ["kyoto"] ) ["query"]
gdf = ox.geocode_to_gdf(city_query)
bounds = gdf.total_bounds

viewbox = [
(float(bounds[1]), float(bounds[0])),
(float(bounds[3]), float(bounds[2]))

print(f'--- [DEBUG] Geocoding within viewbox:
{viewbox} ---")
except Exception as e:
print(f'--- [WARN] Could not get viewbox for
{city_query}: {e} ---")
viewbox = None

try:
use_bounded = viewbox is not None

start_location = geolocator.geocode(start_address,
viewbox=viewbox, bounded=use_bounded)
if not start_location:
print("--- [DEBUG] Start address not found in
viewbox. Retrying without viewbox... ---")
start_location =
geolocator.geocode(start_address)

if not start_location:
return render_template("index.html",
error_messagel="tHFEMH OB R oM FHATLE, ",
api_call_message=api_call_message,
all_forecast_data=all_forecast_data, selected_city=selected_city)
start_lat, start_lon = start_location.latitude,
start_location.longitude



end_location = geolocator.geocode(end_address,
viewbox=viewbox, bounded=use_bounded)
if not end_location:
print("--- [DEBUG] End address not found in
viewbox. Retrying without viewbox... ---")
end_location =
geolocator.geocode(end_address)

if not end_location:
return render_template("index.html",
error_message2="HWHE DEMA RO, ) T-ATLE, ",
api_call_message=api_call_message,
all_forecast_data=all_forecast_data, selected_city=selected_city)
end_lat, end_lon = end_location.latitude,
end_location.longitude

print(f'--- [DEBUG] Start Coords: ({start_lat},
{start_lon}) ---")

print(f'--- [DEBUG] End Coords: ({end_lat},
{end_lon}) ---")

except Exception as e:
print(f'--- [ERROR] Caught exception during
geocoding: {e} ---")
return render_template("index.html",
error_message={"{EFTOMBHICT 7 —HFAEL T L7 {e),
api_call_message=api_call_message,
all_forecast_data=all_forecast_data, selected_city=selected_city)

distance = geodesic((start_lat, start_lon), (end_lat,
end_lon)).meters

if distance > 7000:

error_message = "Hifff2t 7Tkm Az T4
3213 7km LARN), EHEES L APl 2 — A B4R T 2580850
ESP

return render_template("index.html",
€ITOT_message=error_message,
api_call_message=api_call_message,
all_forecast_data=all_forecast_data, selected_city=selected_city)

graph = load_graph(selected_city)

start_node = ox.distance.nearest_nodes(graph, start_lon,
start_lat)

end_node = ox.distance.nearest_nodes(graph, end_lon,
end_lat)

try:
route = nx.shortest_path(graph, start_node,
end_node, weight="length')
except nx.NetworkXNoPath:
return render_template("index.html",
error_message="f5/E & N7z 2 MmO AR o0 ) THAT
L7z, ", api_call_message=api_call_message,
all_forecast_data=all_forecast_data, selected_city=selected_city)

sampled_points_info, total_route_length =
sample_points_by_radius(
graph, route,
SAMPLE_DISTANCE_THRESHOLD_M
)

weather_data_start = get_weather_forecast(start_lat,
start_lon, OPENWEATHER_API_KEY)

time.sleep(0.1)

sampled_points_forecasts = []
for i, point_info in enumerate(sampled_points_info):
lat = point_info["lat"]
lon = point_info["lon"]
route_dist_m = point_info["route_distance_m"]
weather_data = get_weather_forecast(lat, lon,
OPENWEATHER_API_KEY)
sampled_points_info[i]["minutely"] =
weather_data.get('minutely’, [])
sampled_points_forecasts.append ({
"distance_m": route_dist_m,
"minutely": weather_data.get('minutely")
H
time.sleep(0.1)

weather_data_end = get_weather_forecast(end_lat,
end_lon, OPENWEATHER_API_KEY)
time.sleep(0.1)

all_forecast_data = {
"start_location": {"minutely":
weather_data_start.get('minutely’) },
"end_location": {"minutely":
weather_data_end.get('minutely’) },
"sampled_points": sampled_points_forecasts,
"total_route_length_m": total_route_length

route_map = folium.Map(
location=|start_lat, start lon],
zoom_start=13,
tiles="CartoDB positron"

route_coords = [(graph.nodes[node]['y'],
graph.nodes[node]['x']) for node in route]

folium.PolyLine(route_coords, color="blue", weight=2.5,
opacity=1).add_to(route_map)

for point_info in sampled_points_info:

lat = point_info["lat"]

lon = point_info["lon"]

route_dist = point_info["route_distance_m"]

minutely_data = point_info.get("minutely”, [])

precipitation_now =
minutely_data[0].get("precipitation", 0) if minutely_data else 0

popup_text = f"#ZE&HEHEE: #{route_dist:.0ffm<br>
IYE D7k & {precipitation_now:.1f}mm/h"

# Bk e

if precipitation_now >= 20.0:
marker_color = "red"

elif precipitation_now >= 10.0:
marker_color = "orange"

elif precipitation_now > 0:
marker_color = "blue"

else:

marker_color = "green"

folium.CircleMarker(
location=(lat, lon),
radius=5,

color=marker_color,



fill=True,
fill_color=marker_color,
popup=popup_text,
weight=1,
fill_opacity=0.8,
opacity=1
).add_to(route_map)

folium.Marker(
[start_lat, start_lon],
popup="tHFEHbri",
icon=folium.Icon(color="red', icon="play")
).add_to(route_map)

folium.Marker(
[end_lat, end_lon],
popup="H b 51",
icon=folium.Icon(color="'blue', icon="flag')
).add_to(route_map)

if route_coords:
route_map.fit_bounds(folium.PolyLine(route_coor
ds).get_bounds())

map_html_path = "templates/route_map.html"
route_map.save(map_html_path)

with open(map_html_path, "r", encoding="utf-8") as f:
map_html = f.read()

current_api_status = get_api_call_status()

api_call_message = {"4H ® OpenWeatherMap APl =2 —
AR {current_api_status['count']} /
{MAX_API_CALLS_PER_DAY}"

return render_template("index.html",
map_html=map_html,
api_call_message=api_call_me
ssage,
all_forecast_d
ata=all_forecast_data,
selected_city=selected_city)

return render_template("index.html",
map_html=map_html,

api_call_message=api_call_messag

€,
all_forecast_data=all_forecast_data
selected_city=selected_city)
if _name =="_ main_":
app.run(debug=True)
index..html
<!DOCTYPE html>
<html>
<head>
<title>#RPEHER & O FHi</title>
<style>

body { font-family: sans-serif; }
.map-container {
width: 100%;
height: 600px;
border: 1px solid #ccc;
margin-top: 20px;

}

.weather-info-box {
background-color: #{0f8ff;
border: 1px solid #add8e6;
padding: 15px;
margin-top: 20px;

}

forecast-content {
white-space: pre-wrap;
margin-top: 10px;
font-size: 0.9em;
line-height: 1.4;

}

.api-status {
background-color: #e6f7ff;
border: 1px solid #91d5fF;
padding: 10px;
margin-bottom: 15px;
text-align: center;

}

.button-group button {
margin-right: 10px;
padding: 8px 15px;
border: 1px solid #007bff;
background-color: #007bff;
color: white;
border-radius: 4px;
cursor: pointer;

}

.button-group button:hover {
background-color: #0056b3;

}

.controls-container {
display: flex;
gap: 20px;
margin-bottom: 15px;
align-items: center;
flex-wrap: wrap;

}

.control-group button {
margin-right: 5px;
margin-bottom: 5px;
padding: 8px 12px;
border: 1px solid #6¢757d;
background-color: #6¢757d;
color: white;
border-radius: 4px;
cursor: pointer;

}

.control-group button:hover {
opacity: 0.8;

}

.control-group button.active {
background-color: #007bff;
border-color: #0056b3;
font-weight: bold;

.map-container {
position: relative; /* %3 % & CHLE 3 5
7= DHHE */
}

.map-legend {



position: absolute;  /* #1%3% (.map-container) %
FHEICHCE */

top: 10px; /* B 5 10px */

right: 10px; /* £ 5 10px */

background-color: rgha(255, 255, 255, 0.85); /* 4
L&l */

padding: 10px;

border: 1px solid #ccc;

border-radius: 5px;

z-index: 1000; /* WK & 4 v X b FRETICER

w */
font-size: 14px;

}

.map-legend h3 {
margin-top: 0;
margin-bottom: 5px;
font-size: 16px;

}

.map-legend div {
margin-bottom: 4px;

}

.map-legend .legend-color-dot {
display: inline-block;
width: 12px;
height: 12px;
border-radius: 50%; /* [Jic3 % */
margin-right: 8px;
vertical-align: middle;

}

</style>
</head>
<body>

<hI>HiZEHR & BRYHR 2 A LT & vw</hl>

{% if api_call_message %}
<div class="api-status">
<p>{{ api_call_message }}</p>
</div>
{% endif %}

1% if error_messagel %}<p style="color:
red;">{{ error_messagel }}</p>{% endif %}

1% if error_message2 %}<p style="color:
red;">{{ error_message2 }}</p>{% endif %}

1% if error_message %}<p style="color:
red;">{{ error_message }}</p>{% endif %}

<form method="POST" id="routeForm">
<label>
Hirii:
<select name="city_selection">
<option value="kyoto" {% if selected_city ==
'kyoto' %}selected{% endif %}>5{#</option>
<option value="okinawa" {% if selected_city
== "okinawa' %}selected{% endif %} > (H#)</option>
<option value="niigata" {% if selected_city ==
'niigata’ %}selected{% endif %}>#Tif</option>
</select>
</label><br>

name="start_address" id="start_address" required
value="{{ request.form.get('start_address', ") }}"></label><br>

<label> H i} £i: <input type="text"
name="end_address" id="end_address" required
value="{{ request.form.get('end_address', ") }}"></label><br>
<div class="button-group">
<button type="submit"> IR & T H
</button>
<button type="button"
onclick="swapAddresses()"> ¥/ Hit S % A&z 5
</button>
</div>
</form>

{% if all_forecast_data and
all_forecast_data.total_route_length_m %}

<div class="weather-info-box">

<h2>W D FiR</h2>

<div class="controls-container">
<div id="departure-time-controls"
class="control-group">
<strong>HFEHH]:</strong>
<button type="button"
onclick="updateForecastDisplay(0, this)" class="active">%3
</button>
<button type="button"
onclick="updateForecastDisplay(5, this)">5 43{% </button>
<button type="button"
onclick="updateForecastDisplay(10, this)">10 43{%</button>
<button type="button"
onclick="updateForecastDisplay(15, this)">15 43{%</button>
<button type="button"
onclick="updateForecastDisplay(20, this)">20 43f </button>
<button type="button"
onclick="updateForecastDisplay(25, this)">25 43f%</button>
<button type="button"
onclick="updateForecastDisplay(30, this)">30 43f%</button>
<button type="button"
onclick="updateForecastDisplay(35, this)">35 ;{4 </button>
<button type="button"
onclick="updateForecastDisplay(40, this)">40 43f%</button>
<button type="button"
onclick="updateForecastDisplay(45, this)">45 43{%</button>
<button type="button"
onclick="updateForecastDisplay(50, this)">50 43f% </button>
<button type="button"
onclick="updateForecastDisplay(55, this)">55 43f%</button>
</div>
<div id="travel-mode-controls" class="control-
group">
<strong>fF B FBt:</strong>
<button type="button"
onclick="updateForecastDisplay(null, this)" class="active" data-
mode="walk">{EH5</button>
<button type="button"
onclick="updateForecastDisplay(null, this)" data-mode="bike">
Hifin#</button>
</div>
</div>

<div id="forecast-results-container">
<h3 id="forecast-title"> 43 | [fE#] ©
HFE L =586 0 Tik</h3>
<div id="start-point-forecast" class="forecast-
content"></div>



<div id="sampled-points-forecast"
class="forecast-content"></div>
<div id="destination-forecast" class="forecast-
content"></div>
</div>
</div>
{% endif %}

{% if map_html %}
<div class="map-container">
{% if map_html %}
<div class="map-container">
{{ map_html | safe }}

<div class="map-legend">
<h3>JLl: RTE D K E</h3>
<div>
<span class="legend-color-dot"
style="background-color: green;"></span>
M7 L (0 mm/h)
</div>
<div>
<span class="legend-color-dot"
style="background-color: blue;"></span>
/Nl (&gt; 0 mm/h)
</div>
<div>
<span class="legend-color-dot"
style="background-color: orange;"></span>
LR (= 10.0 mm/h)
</div>
<div>
<span class="legend-color-dot"
style="background-color: red;"></span>
B (= 20.0 mm/h)
</div>
</div>
</div>
{% endif %}
{{ map_html | safe }}
</div>
{% endif %}

<script>

// Python > 6 X /=L TOTH - Bik7T — %
const allForecastData = {{ all_forecast_data | tojson |
safe }};

/] E#
const WALK_SPEED_MPM = 80;
const BIKE_SPEED_MPM = 250;

/] 7 — oS VISECCEITE DR YUIREE % fREF
let currentDepartureOffset = 0;
let currentTravelMode = 'walk';

* R = U HAIABGTE T IRICHIIH R & EAT
*/
document.addEventListener('DOMContentLoaded', ()
=> {

/] T — 2 DMFET % 56 D BYIMIFOR & FEAT

if (allForecastData &&
allForecastData.total_route_length_m) {
updateForecastDisplay();
}
D;

* TS/ HI L AN 2 B BIEL
*/
function swapAddresses() {
const startInput =
document.getElementByld('start_address");
const endInput =
document.getElementByld(‘end_address');
const temp = startInput.value;
startInput.value = endInput.value;
endInput.value = temp;

document.getElementByld('routeForm').submit();

/**
FAREIN DO THMT — 2 R MUFT 2 ~ o5 —B
5
* @param {Array} minutelyData - OpenWeatherMap ®
minutely 7 — % fii%i]
* @param {number} targetMinute - HIN D58 (e.g.,
15)
* @returns {string} - FE/KETFF 2+ (eg.,
"0.5mm/h")
*/
function getPrecipitationAt(minutelyData,
targetMinute) {
targetMinute = Math.round(targetMinute);
if (IminutelyData) return "7 — % HUf54 82"
if (targetMinute >= minutelyData.length) return
"60 5> &z B 72D FHIA A"
if (targetMinute < 0) return "---";

const precipitation =
minutelyData[targetMinute] ?.precipitation || 0;
return " ${precipitation.toFixed(1) jmm/h";

}

/**
* o PERER 2 R ICHERN T2 2 4 VB
* @param {number|null} newOffset - #7 L \» HFEIE
R (43)0 null DBEIFZEEL v,
* @param {HTMLElement|null} clickedButton - 2 1
v I EINHRR VIR
*/
function updateForecastDisplay(newOffset = null,
clickedButton = null) {
if (newOffset !== null) {
currentDepartureOffset = newOffset;
}
if (clickedButton && clickedButton.dataset.mode) {
currentTravelMode =
clickedButton.dataset.mode;

}

[/ -UL (T 274 THREY) OEF ---
document.querySelectorAll(‘#departure-time-
controls button").forEach(btn => {
btn.classList.toggle('active',
parselnt(btn.textContent.match(/¥d+/)?.[0] || '0') ===



currentDepartureOffset || (btn.textContent === "'49 <" &&
currentDepartureOffset === 0));
Ds
document.querySelectorAll(‘#travel-mode-controls
button').forEach(btn => {
btn.classList.toggle(‘active', btn.dataset.mode
=== currentTravelMode);

b;

/] - PHE L ET -

const speed = currentTravelMode === 'walk' ?
WALK_SPEED_MPM : BIKE_SPEED_MPM;

const travelModeText = currentTravelMode ===
‘walk' ? 'GEA A

const departureTimeText = currentDepartureOffset
===07?"'57<": " ${currentDepartureOffset} 531% " ;

document.getElementByld(‘forecast-
title').innerText = * [${departureTimeText} |
[${travelModeText} | THF L 725D T ;

console.clear(); // #HRlayy —A %2 )7 LTH
23T 3

consolelog("--- [FY v 7] BHEFME ---°);

console.log (" HiFEELE: ${currentDepartureOffset}
73°);

console.log(" FH BN FE: ${travelModeText} (H#E:
${speed} m/53)");

consolelog( -----m-msmmmmmamae s Y);

// 1. b o T

const startForecastText = * H 7l 15,
(${departureTimeText}):
${getPrecipitationAt(allForecastData.start_location.minutely,
currentDepartureOffset) }*;

document.getElementByld('start-point-
forecast').innerText = startForecastText;

/]2, %Y v TAHE O TH

let sampledPointsHtml = "4 v 7 Higi & & o F
#:¥n";

allForecastData.sampled_points.forEach((point,
index) => {

const timeToReach = point.distance_m / speed;

</html>

const arrivalTime = currentDepartureOffset +
timeToReach;

const precip =
getPrecipitationAt(point.minutely, arrivalTime);

console.log("' W #ifi ${index + 1}°);
console.log("
${Math.round(point.distance_m)} m");
console.log("  FHEIIFH]:
${timeToReach.toFixed(1)} %);
console.log(C  FIFEKZ (HFH»D):
${arrivalTime.toFixed(1)} 43#°);
consolelog("  -> BE/KE: ${precip}’);
sampledPointsHtml +="Hb 2% ${index + 1} (¥y
${Math.round (point.distance_m) }m,
${Math.round(timeToReach) } 3% F#): ${precip}¥n";
D;
document.getElementByld('sampled-points-
forecast').innerText = sampledPointsHtml;

//3. B SO FHR

const totalTimeToReach =
allForecastData.total_route_length_m / speed;

const finalArrivalTime = currentDepartureOffset +
totalTimeToReach;

const finalPrecip =
getPrecipitationAt(allForecastData.end_location.minutely,
finalArrival Time);

consolelog("' W HyHls");

console.log("
${Math.round(allForecastData.total_route_length_m)} m");

consolelog("  #AFSHEIIER:
${totalTimeToReach.toFixed(1)} 43);

consolelog("  RAKFIERFL] (HFHH»5):
${finalArrivalTime.toFixed(1)} 43%%");

consolelog("  -> [EskH&: ${finalPrecip}");

consolelog( -----mmmsmmamaaeeeaee )

const destinationForecastText = * H L E| &K O T
# (#9${Math.round(totalTimeToReach)}%3#): ${finalPrecip}";

document.getElementByld('destination-
forecast').innerText = destinationForecastText;

}
</script>

</body>
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