Lambda Architecture on Airline Data:
1. Understanding of Data:
I am using airline cancellation and delay data over different years. The dataset contains

details of the flights which were canceled or delayed. Also, it maintains the arrival and
destination time delay in minutes. It can be downloaded from Kaggle (Airline Delay and

Cancellation Data).

EDA on data using jupyter notebook:

“t pandas as pd
nunpy as np

Ft matplotlib.pyplet as plt
Enatplotlib inline

EDA on 2017 airline data

pri .shape)
df1_head(18}

FL_DATE OP_CARRIER OP_CARRIER_FL_NUM ORIGIN DEST CRS_DEF_TIME DEF_TIME DEP_DELAY TAXI_OUT WHEELS OFF . CRS_ELAPSEl
201701 . .
ULt AR 1 JFK LAX 800 831.0 3.0 250 8560 .
2017-01 -
1A A 2 L O 900 334.0 340 340 1008.0 .
2017-01 - o
z = A 4 LA UK 130 1221.0 1.0 20.0 1241.0 .
2017-01 . - . . R
EI A 5 DFW  HNL 135 1252.0 7.0 180 1310 .
201701 & r . - .
s 0L AA 6 0G5 DFW 1855 1855.0 0.0 18.0 1911.0 .
2017-01 . . . y ; -
5 ) A 7 DFW 0GG 940 1819.0 3590 20 1831.0 .
b

In [3]: |df1.tail(1a)

FL_DATE OP_CARRIER OP_CARRIER_FL_NUM ORIGIN DEST CRSDEP TIME DEP TIME DEP DELAY TAXI OUT WHEELS OFF . CRS ELAR
201712 S — - - - o

SET4EN 2 uA 2415 EWR  FOX az5 850.0 250 40 304.0

serastz 201TIE U 17 PDX EWR 240 22380 2.0 10.0 22480 .
201712 - - »

574513 2 uA 2418 RIC DEN B0t 18000 10 50 16140 .


https://www.kaggle.com/yuanyuwendymu/airline-delay-and-cancellation-data-2009-2018?select=2018.csv
https://www.kaggle.com/yuanyuwendymu/airline-delay-and-cancellation-data-2009-2018?select=2018.csv

In [4]: | & Tot
dFL CANCELLED. sua( )

out[4]:

In [5]: | & Let
AFL_ CANCELLED. unigue( )

out([s]:
In [6]:
In [7]:
Qut[7]:
80
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152
4
In [B]: | & Arr
Cut[B]: @
1
3
&)
Hame :
In [2

gl nusber of canceled FLIghLs

B2G93.8

5 explore column CANCELLED

arrayi[@., 1.])

¥ From above we see it's bi > 8o 1, Let's see

canceled = df1[({dF1[ CANCELLED’

canceled. head{3)

FL_DATE OP_CARRIER OP_CARRIER_FL_NUM ORIGIN

how £

DEST

Locks Like

CRS_DEP_TIME DEP_TIME DEP_DELAY TAXI_OUT WHEELS_OFF _ CRS_ELAPSED

20170 AA 106 PHX
o1

e A 29 OFW

20701 - T
o1

3 rows x 28 columns

fwagl delay data (in sinutes)

AFL_ARR_DELAY.head( )

27.8
a1.8
a1.8
a7.0
a1.0
ARR_DELAY, dtype: floatéd

]: | ¥ Check if FL_DATE is DoteTime Lype

as7 NaN HaN HaN NaM
1030 HaH Hal HaN HaM
1840 Hal HaM Hah Hal

type(dfl["FL_DATE" ]}
Qut|8]: pandas.core.serles.Serles
In [18]: | ¥ Convert string o DateTime
P T R PP —

N ]

SHTLGLE
SHTLELT
SHTLG1E
SET4615
SETLE28

pd.to_datetime{df1.FL_DATE)

2817-21-81
2@817-21-81
2@817-21-81
2817-81-01
2817-81-81

2817-12-31
2817-12-31
817-12-31
2817-12-31
2817-12-31

Name: FL_DATE, Lengih: 5674621, diype: datetimedd|ns]

# Month variable
dFL[ "FL_DATE month®] = pd.te datetime{dfi['FL_DATE']).dt.nmonth
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fwal

and depar e delays by month of the year

plt.figure(figsize=(25, 12}).subplots_adjust{hspace =

plt.subplot(2, 2 ;1)

dfl.groupby('FL_DATE_|

plt.title( "ARRIVAL delays by moenth®, fontsize=16)
plt.ylabel("Hours', fontsize=14)
plt.xlabel("Manth of the year', fontsize=14)

plt.subplot(2, 2 ,2)
dfl.groupby( 'FL_DATE_month® }.DEP_DELAY. sum( }.plot.bar()

plt.title(”
plt.ylabel( "Hours®, fontsize

ARTURE delays by month';, fontsize=16})
=14)

plt.xlabel("Month of the year', fontsize=14})

plt.show()
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In

In

[13]:

[14]:

¥ Delays by ai
plt.figure(figsize=(2&8, 6))

dfl.groupby | "OF_CARRIER® ) .ARR_DELAY.Sum( ) .sort_values{ascending=False).plot. bar(}

plt.title( Delays by ATRLINES', fontsize=1G6})
plt.xlabel{ Airline”;, fontsize=z14}
plt.ylabel( Hours®, fontsize=14)

pLL.show()
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¥ Arrvivel and departure delays by month of the year
plt.figure(figsize=(25, 12)).subplots_adjusti{hipace =

plt.subplot(2, 2 .1}
plt.boxplot(d¥l. ARR_DELAY .dropna( )}
plt.title( "ARRIVAL delays®, fontsize=16)

plt.subplot(2, 2 ,2)
plt.boxplot(d¥1l.DEP_DELAY .dropnal )}
plt.title( "DEPARTURE delays”, fontsize=1G6)

pLL.show()
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ARRIVAL delays

098 |

plt.subplot(2, 2 ,2)
plt.bexplot(d+1. DEP_DELAY dropnal))
plt.title( DEPARTURE delays”, fontsize=16)
plt.shaow()
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city by delay = ofl.groupby('ORIGIN' }.ARR_DELAY.Sum().sort_walues(ascending=False )

plt.figure(figsize=(28, 6))

city _by_delay[:15].plet.bar()
plt.title( "Delays by City", fontsize=16)
plt.xlabel{"City", fontsize=14)
plt.ylabel( Hours®, fontsize=14)
plt_show( )
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In [16]:

EDA on 2018 airline data

dreading the csv file

dfl = pd.read_csw("2818.csv'};
print (dfl.shape)

1. head(18)

Qut

Ly

Out[1E]:

In

Out[1

In

In

[19]:

19]:

[z8]:

[21]:

Out[21]:

(7213446, 28) -
FL_DATE OF_CARRIER OF_CARRIER_FL_NUM ORIGIN DEST CRS_DEF_TIME DEP TIME DEF_DELAY TAXI OUT WHEELS_OFF .. CRS_ELAPSE
o FED. uA 2429 EWR DEN 1517 1512.0 50 15.0 1527.0
1 AED uA 2427 LAS SFO 115 H07.0 .0 1.0 1118.0
2 ARG uA 2436 SMA  DEN 1335 1330.0 50 15.0 1345.0
3 2':"“':‘1 uA 2435 RSW ORD 1546 1552.0 &0 18.0 1611.0
4 2'3‘”&1 uA 2434  ORD ALB &30 850.0 200 13.0 703.0
5 2OED U 2422 ORD OMA 241 22440 10 15.0 2590 =
3
In [17]: | df1.tail(18)
FL_DATE OF_CARRIER OP_CARRIER_FL_NUM ORIGIM DEST CRS_DEF_TIME DEP_TIME DEP_DELAY TAXI_OUT WHEELS_OFF .. CRS_ELAP
Taizazs E0IEAE A W@ POX  PHX 1058 100.0 20 7.0 117.0
7313457 29'“; A 1812 PHX  PDX 825 az1.0 20 150 838.0
7213438 2915'; A W@\ CIT AT 2100 2100.0 a0 120 21120
riags 2R AR 181 DFW  PHL 1955 2028.0 3.0 12.0 2038.0
Trigasg 2B AR @15 CLT  DCA 121 1320.0 1.0 12.0 1332.0
Trigas 20TE2 A 1815 DCA  CLT 1534 1530.0 20 0.0 1550.0
72ig44z  A01EIZ AR W6 LT DFW 751 1757.0 a0 18.0 1815.0
B
dF1_CANCELLED. sun( )
1165848
i Let’s explore column CANCELLED
dF1.CANCELLED.unique(}
array([@., 1.])
§ From gbove we see it's bi P8 or 1, Llet’s see how it Looks Like
canceled = dfL[{dfi[ CAMCELLED" ] > @)]
canceled. head{3)
FL_DATE OP_CARRIER OPF_CARRIER_FL_NUM ORIGIN DEST CRS_DEF_TIME DEP_TIME DEP_DELAY TAXI_OUT WHEELS_OFF .. CRS_ELAPSED
17 20IEDL UA 0M AH MFE 440 Mald Mabl Nah Mah
EEE uA 864 LAS SFO 1744 Mal Nab Nab Mal
1244 2”'“'._1\1 m 48 MFE  WWH 1728 HaN KaN NaN NaN
3 rows ¥ 28 columns
L | 3

In

[23]:

Qut[23]:

In

[24]:

¥ Arrival delay data (in minutes)
JFL.ARR_DELAY. head( )

8 -21.@8
1 -24.8
2 -1i.@
3 -1.8
4 la.a
Name: ARR_DELAY, diype: floatéd

¥ Check if FL_DATE is DateTime type
type(dF1[ FL_DATE" ]}

pandas.core. series. Series

¥ Conwert string to DateTime
pd.to_datetime{dfl.FL_DATE)
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pd.to_datetime{df1.FL_DATE)

a18-a1-81
z@18-a1-a1
Zala-ai-81
z@18-a1-a1
Zala-ai-81

Out[24]:

]

713441  Z@18-12-31
7213442 2018-12-31
72134431 2018-12-31
7213444 2018-12-31
7213445  2018-12-31
Name: FL_DATE, Length: 7213446, dtype: datetimecd[ns]

In [25]: & Mo variable
OFL[ "FL_DATE_moath®] = pd.to datetime{dfl[ "FL_DATE" ]).dt.month

In [26]: |#& Arrivol and departure delays by moalh of the year
plt.figure(figsize=(25, 12}).subplots_adjust{hspace = 8.5}

pLlt.subplot(2, 2 ;1)

dfl.groupby( 'FL_DATE month®).ARR_DELAY.sum( }.plot.bar().set_title( ARRIVAL delays by month')
plt.title( &RRIVAL delays by month’, fontsize=16)

plt.ylabel( "Hours', fontsize=14)

plt.xlabel( Manth of the year', fontsizes14)

plt.subplot(2, 2 ,2)

dfl.greupby( 'FL_DATE_menth® ).DEP_DELAY.sum(}.plot.bar()
plt.title( DEPARTURE delays by month', fontsize=16)
plt.ylabel( Hours®, fontsize=14)

plt.xlabel("Manth of the year', fontsize=14)

plt.show()
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[27]: | & Delays by airlines
plt.figure(figsize=(28, G}}
dfl_groupby( "0f_CARRIER® ).ARR_DELAY.sum().sort_walues{ascending=False).plot.bar()
plt_title( Delays by AIRLINES', fontsize=16)
plt_xlabel( Airline”, fontsize=14}
plt.ylabel( "Hours", fontsize=14)

pLL . Show()
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[ZB]: | & Arrivel and departure delays by moath of the year
plt.figure(figsize=(25; 12}}.subplots_adjust{hspace = B8.5)
plt.subplot{2, 2 ;1)
plt_bexplot(d+1. ARR_DELAY .d al))
plt.title( "ARRIVAL delays", fontsize=16)
plt.subplot(2, 2 ,2)
plt.boxplot(dfl.DEP_DELAY.dropna(})
plt.title( DEPARTURE delays®, fontsize=1G6)
pLL.show( )
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plt.subplet(2, 2 ,2}
plt.boxplot{dfl.DEP_DELAY.dropnal )}
plt_title( DEPARTURE delays", fontsiize=1G6)
plt.show()
ARRIVAL delays DEFARTURE dwlays
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ay = dfl.groupby( ' ORIGIN' }.ARR_DELAY.sum( ).sort_values(ascending=False}

city_|

plt.Figure(figsize=(28, 6))

city by_delay[:15).plot.bari)
plt.title( "Delays by C ", fontsize=16)
plt.xlabel("Ci

P

P

}alays by City

2. Domain Knowledge

For the batch processing, I am using airline data for years 2017 and 2018. The data exists in
tabular form which is around 1.2 GB. I will be executing a hadoop map/reduce job to
calculate the average delay time in flights over the years. Firstly, the delay time can be
analyzed by filtering the canceled flights. That is; removing the rows with ‘CANCELED’
column as 1. Next, a delayed flight can be defined as arriving late to the destination so the
‘ARR_DELAY’ column value will be positive and greater than 0.

For streaming layer, spark will be used which will take data streams from redis. It will
execute a script to calculate average flights delay in a month. Each data stream from redis
will be for each month and spark will read it execute the script. The output is save to redis
table which consists of month and the average delay. The script is executed with the above
analysis that a delay flight will have ‘CANCELLED’ value 0 and positive delay values are
considered for average.

The serving layer will show the results from batch and streaming layer.



3. Methodology

Architecture Diagram:

Database in separate docker Hadoop File System in separate
container on bridge network docker container on same bridge
. network for batch processing
map/redyce job /\ Serving layer in a
MongoDB Hadoop (HDFS) separate container on the
] same bridge network. It
Redis shows the results from
Redis  gleams Spark batch and streaming
. . layer. Jupyter Notebook
Create python script to import is used to show the
data in rnongoDB'frorn Redis is in separate container which communicates = results from both layers.
down}ofaded csv files to MongoDB container and creates stream data.
containing dataset. This stream data is used to create streams in redis

and executed by spark. Spark in separate docker
container on same bridge network will be used for
streaming layer and will process data.

4. Technical Details

Initially I worked on Redis lab commands which are:
Redis is an open-source in-memory key-value data store. It can be used as a database, cache and,
message broker, and supports various data structures such as Strings, Hashes, Lists, Sets, and more.

Installation in Ubuntu:

:~% sudo apt update
Hit:1 https://download.docker.com/1linux/ubuntu focal InRelease
Hit:2 http://pk.archive.ubuntu.com/ubuntu focal InRelease
Hit:3 http://security.ubuntu.com/ubuntu focal-security InRelease
Reading package lists... Done
Building dependency tree
Reading state information... Done
115 packages can be upgraded. Run 'apt list --upgradable' to see them.
:~$ sudo apt install redis-server

Reading package lists... Done
Building dependency tree
Reading state information... Done
The following additional packages will be installed:

libhiredis®.14 libjemalloc2 1liblua5.1-0 lua-bitop lua-cjson redis-tools
suggested packages:

ruby-redis
The following NEW packages will be installed:

libhiredis®.14 libjemalloc2 1iblua5.1-8 lua-bitop lua-cjson redis-server

redis-tools
0 upgraded, 7 newly installed, ® to remove and 115 not upgraded.
Need to get 915 kB of archives.
After this operation, 4,877 kB of additional disk space will be used.
Do you want to continue? [Y¥/n] Y
Get:1 http://pk.archive.ubuntu.comfubuntu focal/universe amd64 libhiredis@.14 amd64 ©.14.06-6 [38.2 kB]
Get:2 http://pk. ive.ubuntu.com/ubuntu focal/universe amd64 libjemalloc2 amd64 5.2.1-1ubuntul [235 kB]
Get:3 http://pk. i ubuntu.comfubuntu focal/universe amd64 1liblua5.1-@ amd64 5.1.5-8.1build4 [99.9 kB]
Get:4 http://pk. i ubuntu.com/ubuntu focal/universe amd64 lua-bitop amd64 1.8.2-5 [6,680 B]
Get:5 http://pk. i ubuntu.comfubuntu focal/universe amd64 lua-cjson amdé64 0+dfsg-2.1 [17.4 kB]
Get:6 http://pk. ive.ubuntu.com/ubuntu focal/universe amd64 redis-tools amd64 5:5.0.7-2 [489 kB]
Get:7 http://pk. ubuntu.comjubuntu focal/universe amd64 redis-server amd64 5:5.0.7-2 [37.3 kB]
Fetched 915 kB in 3s (331 kB/s)
Selecting previously unselected package libhiredis®.14:amd64.
(Reading database ... 178989 files and directories currently installed.)
Preparing to unpack .../@-libhiredis@.: 14.0-6_amd64.deb ...

libhiredis@.14:amd64 (0.14.0

Se previously unselected package libjemalloc2:amd64.
Preparing to unpack ...f1-libjemalloc2_5.2.1-1ubuntul_amd64.deb ...
Unpacking libjemalloc2:amd64 (5.2.1-1ubuntul) ...
Selectina previouslv unselected package libluaS5.1-0:amd64.




Selecting previously unselected package liblua5.1-0:amd64.
Preparing to unpack .../2-liblua5.1-8_5.1.5-8.1build4_amd64.deb ..
Unpacking liblua5.1-0:amd64 (5.1.5-8.1build4) ...
Selecting previously unselected package lua-bitop:amdé64.
Preparing to unpack .../3-lua-bitop_1.8.2-5_amd64.deb ...
Unpacking lua-bitop:amd64 (1.8.2-5) .
Selecting previously unselected package lua-cjson:amdé4.
Preparing to unpack ...f4-lua-cjson_2.1.0+dfsg-2.1_amd64.deb ...
Unpacking lua-cjson:amd64 (2.1.0+dfsg-2.1) ...
Selecting previously unselected package redis-tools.
Preparing to unpack .../5-redis-tools 5%3a5.0.7-2_amd64.deb ..
Unpacking redis-tools (5:5.8.7-2) ...
lecting previously unselected package redis-server.
Preparing to unpack ./6-redis-server_5%3a5.0.7-2_amd64.deb .
Unpacking redis-server (5:5.8.7-2)
up libjemalloc2:amd64 (5.2.1-1ubuntul)
up lua-cjson:amd64 (2.1.0+dfsg-2.1) ...
up lua-bito md64 (1.0.2-5) ...
up libluas.1-0:amd64 (5.1.5-8.1build4)
up libhiredis0.14:amd64 (0.14.0-6) ...
up redis-tools (5:5.0.7-2) ...
S up redis-server (5:5.0.7-2) ...
Created symlink /etc/systemd/system/redis.service — flib/systemd/system/redis-se
rver.service.
Created symlink /etc/systemd/system/multi-user.target.wants/redis-server.service
- [lib/systend/system/redis-server.service.
Processing triggers for systemd (245.4-4ubuntu3.2)
Processing triggers for man-db (2.9.1-1) ...
Processing triggers for libc-bin (2.31-0Oubuntu9) ...
:~$ sudo systemctl status redis-server
redis-server.service - Advanced key-value store
Loaded: loaded (/lib/systemd/system/redis-server.service; enabled; vendor !
Active since Wed 2020-12-09 2 :09 PK 19s ago
Docs: http://redis.io/documentation,
man:redis-server(1)
Main PID: 4126 (redis-server)
Tasks: 4 (limit: 14229)
Memory: 2.2M
CGroup: /system.slice/redis-server.service

&) Terminal = 21:24 9 juauwn
~ tazeen@tazeen-HP-15-Notebook-PC: ~

21:13:09 09 u.aw tazeen-HP-15-Notebook-PC systemd[1]: Starting Advanced key-vag
n-HP-15-Notebook-PC systemd[1]: redis-server.servi Cag

oud tazeen-HP-15-Notebook-PC systemd[1]: Started Advanced key-valg
lines 1-14/14 (END )N AN«
redis-server.service - Advanced key-value store

Loaded: loaded (/lib/systemd/system/redis-server.service; enabled; vendor preset: enabled)
Active: since Wed 2020-12-09 21:13:09 PKT; 19s ago
Docs: http://redis.io/documentation,
man:redis-server(1)
Main PID: 4126 (redis-server)
Tasks: 4 (Limit: 14229)
Memory: 2.2M
CGroup: [system.slice/redis-server.service
L4126 Jusr/bin/redis-server 127.0.0.1:6379

21:13:09 09 .o tazeen-HP-15-Notebook-PC systemd[1]: Starting Advanced key-value store.

21:13i09 09 ,ioump tazeen-HP-15-Notebook-PC systemd[1]: redis-server.service: Can't open PID file /run/redis/redis-server.pid (yet?) after star
t: OpE

21:13:89 09 . auw tazeen-HP-15-Notebook-PC systemd[1]: Started Advanced key-value store.

Redis cli: Check if redis is running



(=) Terminal = 21:51 9 junuwd
1 tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ redis-cli

127.0.0.1:6379> ping
PONG
127.0.0.1:6379> []

Get and Set key value:

(] Terminal 21:53 9 junwd
M tazeen@tazeen-HP-15-Notebook-PC: ~
:~$ redis-cli
127.0.0.1:6379> set myKey testvalue
oK
get myKey

127.0.0.1:6379> [

Commands to information about client connected:




(=) Terminal ~ 02:41 10 juawd

1 tazeen@tazeen-HP-15-Notebook-PC: ~

127.0.0.1:6379> INFO

redis_mode:standalone

os:Linux 5.4.0-54-generic x86_64
arch_bits:64
ultiplexing_api:epoll
atomicvar_api:atomic-builtin
jgcc_version:9.2.1

ptime_in_seconds:19425
ptime_1in_days:0

z:10

onfigured_hz:10
ru_clock:13714294
executable: /usr/bin/redis-server
onfig_file: /etc/redis/redis.conf

¢ Clients

onnected_clients:1
lient_recent_max_1input_buffer:2
lient_recent_max_output_buffer:e
blocked clients:@

¢ Memory

sed_memory:859320
sed_memory_human:839.18K
sed_memory_rss:6148096
sed_memory_rss_human:5.86M
sed_memory_peak:859320
sed_memory_peak_human:839.18K
sed_memory_peak_perc:160.00%

(] Terminal 02:41 10 juawd
M tazeen@tazeen-HP-15-Notebook-PC: ~

expired_keys:@
expired_stale_perc:0.00
expired_time_cap_reached_count:@
evicted_keys:0
keyspace_hits:1

keyspace misses:®
pubsub_channels:@
pubsub_patterns:@
latest_fork_usec:666
migrate_cached_sockets:®
slave_expires_tracked_keys: 0
active_defrag_hits:0
active_defrag_misses:@
active_defrag_key hits:e
active_defrag_key_misses:@

# Replication

role:master

connected_slaves:@
master_replid:7e812a74e9550401b549251dddf7a6ed82a6af78
master_replid2:
master_repl_offset:0
second_repl_offset:-1
repl_backlog_active:®
repl_backlog_size:1048576
repl_backlog_first_byte_offset:@
repl_backlog_histlen:®

# CPU

used_cpu_sys:25.132011
used_cpu_user:29.047854
used_cpu_sys_children:0.003728
used_cpu_user_children:0.000000

# Cluster
cluster_enabled: @

# Keyspace
dbo:kevs=1.expires=0.,avg ttl=0

List all databases and select any database by index. All the databases are listed with indexes such
as; db0 which this database is on 0 index.

Echo and Ping can be used to display any message. Quit closes the connection.

(=] Terminal ~ 02:45 10 juawd
M tazeen@tazeen-HP-15-Notebook-PC: ~

127.0.0.1:6379> ECHO 'hello world!'
"hello world!"

127.0.0.1:6379> PING 'hello world!'
"hello world!"

127.0.0.1:6379> QUIT

=S D




Lambda Architecture:
I- Database (mongodb layer)

Creating docker-compose.yml file for mongo db container

(] Terminal ~ 01:52 22 uiawd

M tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ docker network ls
DRIVER
bridge
host local
null local

:~$ docker network inspect bridge

NETWORK ID

3da3ccfedsdl
def85b3aa983
3f1c4a06c8fcs

SCOPE
local

[

"2020-12-21T21:32:42.138834963+05:00",
local”,
"bridge",
"EnableIPv6": false,
"IPAM": {

"Driver "default",

"172.17.0.0/16",
Gateway": "172.17.0.1"

1,
"Interna false,
"Attachabl false,
"Ingress": false,
"ConfigFrom {
"Networ

1,

"ConfigOnly"
"Containers
"Options": {

{1,

"com.
"com.
"com.
"com.
"com.

docker .network.
docker .network.
docker .network.
docker .network.

bridge.
bridge.

default_bridge
nable_icc": "true",
enable_ip_masquerade":
host_binding_ipva"

"dockera”,

docker.network.bridge.
> 1500"

k_driver

(=) Terminal ~ 01:54 22 juawd

[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

ConfigOnly”
"Containers
"Options": {

"com. dock
"com. dock
"com. dock
"com.dock
"com.docki
"com.dock

false,

{1,

r.networ

r.network.
r.network.
r.network.
r.network.
r.network.

default_bridge
nable_icc": "tru
enable_ip_masquerade":
host_binding_ipva":
"dockere”,
150"

bridge
bridg
bridge.

driver.mtu

1
"Labels": {}

]

[sudo] password for tazeen:
Reading package lists... Done
Building dependency tree
Reading state information...
Suggested packages:

ifupdown
The following NEW packages will be installed:

bridge-utils
0 upgraded, 1 newly installed, @ to remove and 126 not upgraded.
Need to get 38.5 kB of archives.
After this operation, 112 kB of additional disk space will be used.
Get:1 http://pk.archive.ubuntu.com/ubuntu focal/main amd64 bridge-utils amd64 1.6-2ubuntul [30.5 kB]
Fetched 38.5 kB in 1s (24.2 kB/s)
Selecting previously unselected package bridge-utils.
(Reading database ... 179078 files and directories currently installed.)
Preparing to unpack .../bridge-utils_1.6-2ubuntul_amdé64.deb ...
Unpacking bridge-utils (1.6-2ubuntul)
Setting up bridge-utils (1.6-2ubuntul)
Processing triggers for man-db (2.9.1-1) ...

:~$ brctl show

STP enabled
no

:~$ sudo apt-get install bridge-utils

Done

bridge name interfaces

dockero

bridge id
8000.02421518ccl8
=5
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:~$ sudo curl -L "https://github.com/docker/compose/releases/download/1.27.4/docker-compose-$(uname -s)-S(uname
-m)" -0 [usr/local/bin/docker-compose
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spe Left
108 651 100 651 e (<] 1493 e -
100 11.6M 100 11.6M (¢] (<] 317k
e
:~$ sudo chmod +x fusr/local/bin/docker-compose
:~$ docker-compose --version
docker-compose version 1.27.4, build 40524192

:~$ sudo nano docker-compose.yml
[sudo] password for tazeen: I

) Terminal ~ 21:11 23 juaws
tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8

service
py-mongo:

build:

context: S{PWD}
volumes:

- SPWD/mongo-data:/data/db

- SPWD/mongo-app:/var /www/html
ports:

- "27017:27017"
environment:

- MONGO_INITDB_ROOT_USERNAME=root
- MONGO_INITDB_ROOT_PASSWORD=1234

Read 14 lines
g€ Get Help W8 Write Out gl Where Is #d Cut Text @8 Justify §l Cur Pos V| Undo G Mark Text To Bracket
& Exit @il Read File @ Replace Ml Paste Text @I To Spell #ll Go To Line g Redo [§ Copy Text here Was

nano Dock
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=) Terminal = 21112 23 uawd
i tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 Dockerfile
M monge

RUN apt-get update && apt-get install -y python3 python3-pip
RUN apt-get -y install python3.7-dev
RUN pip3 install pymongo

EXPOSE 27017

Read 8 lines
g€ Get Help W Write Out @l Where Is aly Cut Text @e Justify as Cur Pos &8V Undo Mark Text To Bracket
& Exit @il Read File @ Replace Ml Paste Text @l To Spell #ll Go To Line [d Redo Copy Text here Was

(] Terminal 22:01 23 juawd

tazeen@tazeen-HP-15-Notebook-PC: ~
© 2 suuv ups yoo waeun
:~S docker-compose up --build
Building py-mongo
Step 1/5 : FROM mongo:latest
latest: Pulling from library/mongo
f22cccOb8772: Pull complete
3cf8fbe2basf: Pull complete
e80c964eceba: Pull complete
329e632c35b3: Pull complete
3elbd1325a3d: Pull complete
4aabe3d64ad4a: Pull complete
035bca87b778: Pull complete
874e4e43cbod: Pull complete
08cb97662b8b: Pull complete
f623ce2balel: Pull complete
f100ac278196: Pull complete
6f5539f9b3ee: Pull complete
Digest: sha25 e9941ddcb949424fa4eb01f9d235da91a5b7b64feb5887eab77elef84a3bad
Status: Downloaded newer image for mongo:latest
-> 3068f6bbassze
ep 2/5 : RUN apt-get update && apt-get install -y python3 python3-pip
> Running in 9123a9b862de
http://archive.ubuntu.com/ubuntu bionic InRelease [242 kB]
http://security.ubuntu.com/ubuntu bionic-security InRelease [88.7 kB]
http://repo.mongodb.org/apt/ubuntu bionic/mongodb-org/4.4 InRelease
http://repo.mongodb.org/apt/ubuntu bionic/mongodb-org/4.4 Release [5391 B]
http://repo.mongodb.org/apt/ubuntu bionic/mongodb-org/4.4 Release.gpg [801 B]
http://repo.mongodb.org/apt/ubuntu bionic/mongodb-org/4.4/multiverse amd64 Packages [7139 B]
http://archive.ubuntu.com/ubuntu bionic-updates InRelease [88.7 kB]
http://archive.ubuntu.com/ubuntu bionic-backports InRelease [74.6 kB]
http://security.ubuntu.comfubuntu bionic-security/universe amd64 Packages [1372 kB]
Jarchive.ubuntu.com/ubuntu bionic/restricted amd64 Packages [13.5 kB]
http://farchive.ubuntu.com/ubuntu bionic/main amdé4 Packages [1344 kB]
Jarchive.ubuntu.com/ubuntu bionic/universe amd64 Packages [11.3 MB]
http://security.ubuntu.com/ubuntu bionic-security/multiverse amdé4 Packages [15.3 kB]
/security.ubuntu.comfubuntu bionic-security/main amd64 Packages [1816 kB]
/security.ubuntu.com/ubuntu bionic-security/restricted amd64 Packages [237 kB]
http://archive.ubuntu.com/ubuntu bionic/multiverse amd64 Packages [186 kB]
http://archive.ubuntu.com/ubuntu bionic-updates/universe amd64 Packages [2136 kB]

13



(=) Terminal = 22:03 23 juawd
1 tazeen@tazeen-HP-15-Notebook-PC: ~

,log=(enabled=true, archive=true,path=journal,compressor=snappy),file_manager=(close_idle_time=100000,close_scan_interval=10,close_handle_minim
um=250),statistics_log=(wait=0),verbose=[recovery_progress,checkpoint_ progress compact_progress],"}}
{"t":{"sdat 2020-12-23T717:00:29.855+00:00"},"s":" "c":"STORAGE", "id":22430, "ctx":"initandlisten","msg":"WiredTiger m
essage","attr [1608742829:855525][1:0x7f3dbc9e5ach], tx [NT7VER57RECDVERYfPROCREE ] Recovering log 1 through 2"}}
2020-12-23T717:00:29.957+00:00"},"s":" 3 ORAGE", "id":2243@, "ctx initandlisten","msg":"WiredTiger m
essage”,"attr":{ :"[1608742829:957450][1:0x7f3dbc9e5ac@], txn-recover: [WT_VERB_RECOVERY_PROGRESS] Recovering log 2 thruugh 2"}
2020-12-23T717:00:30.054+00:00"},"s" ":"STORAGE", "ii 22430, "ctx initandlisten”, "msg" iredTiger m
essage”,"attr": :"[1608742830:54971][1:0x773dbc9e5acO], © [WT_VERB_RECOVERY | WT_VERB_RECOVERY_PROGRE Main recovery loo
p: starting at 1/29952 to 2/256"}}
2020-12-23T17:00:30.158+00:00"},"s" ORAGE", i 22430, "ct initandlisten"”, "msg" iredTiger m
essage”," 5 e :"[1608742830:158106][1:0x7f3dbc9e5acd], txn-recover: [WT_VERB_RECOVERY_PROGRESS] Recovering log 1 through 2"}}
{ 2020-12-23T17:00:30.285+00:00"},"s" c":"STORAGE" , 22430, "ctx":"initandlisten"," iredTiger m
essage"," e [1608742830:285128][1:0x7f3dbc9e5ach] e e [WT_VERB_RECOVERY_PROGR ] Recovering log 2 through 2"}}
:"2020-12-23T17:00:30.351+00:00"},"s":"I", 3 AGE", "id":2243 "ctx":"initandlisten","msg":"WiredTiger m
[1608742830:351984][1:0x7f3dbc9e5ac@], txn-recover: [WT_VERB_RECOVERY | WT_VERB_RECOVERY_PROGRE Set global recov
ery timestamp:
2020-12-23T17:00:30.352+00:00"},"s" TErgn AGE", "id":22430, "ctx initandlisten”," ":"WiredTiger m
essage","attr e 6 8 1:0x7f3dbc9esac@], txn-recover: [WT_VERB_RECOVERY | WT_VERB_RECOVERY_PROGRE! t global oldes
t timestamp:
:30.934+00:00"}, " STORAGE", "i "ctx initandlisten iredTiger o
':1919}}
2020-12-23T17:00:30.934+00:00"}," "c":"RECOVERY", "id "ctx initandlisten ":"WiredTiger r
"recoveryTimestamp":{"$timestamp” t
1"2020-12-23T17:00:30.937+00:00"},"s":"I", ":"STORAGE", "id":4366408, "ctx":"initandlisten","msg":"No table log
ging settings modifications are required for isting Wi ige e loggingEnabled":true}}
{"t":{"Sdate":"2020-12-23T17:00:30.938+00:60"},"s":"I" ":"STORAGE", "id":22262, "ctx initandlisten”,"msg":"Timestamp mo
nitor starting"}
{"t":{"Sdate 2020-12-23T17:00:31.027+00:00"}," " STORAGE", "id":20536, "ctx initandlisten”,"msg":"Flow Control
is enabled on this deployment"}
{"t":{"Sdat 2020- 12 23T17:00:31. 030+00 00"},"s "c":"FTDC" "1 20625, "ctx initandlisten msg”:"Initializing
full-time diagnostic data capture”,"att /data/db/d agnostic. data }}
{"t":{"Sdate 2020- 12 23T17:00:31. 8 8 A c":"NETWORK", "id":23@815, > listener”,"m H tening on","at
/tmp]mengodb 27017.sock"}}
2020-12-23T17:00:31.033+00:00"},"s": :"NETWORK", "id":23015, x":"listener","m H tening on","at

2020-12-23T17:00:31.034+00:00"}, "NETWORK", "i 23016, > listener”,"msg":"Waiting for conne
,"ssl":"off"}}

(=) Terminal ~ 01:36 24 uawd
tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
90c3a25dffbl tazeen_py-mongo "docker-entrypoint.s.. 3 hours ago Up 3 hours 0.0.0.0:27017->27017/tcp
mongo_1
:~$ docker inspect 98c3a25dffbil
[

"1d '90(3625dffb1312==55802ca40497fe§70¢1c08d3fd4cfc90003212c40bd23ff‘
"Created "2020-12-23T17:40:02.032629196

"running”,
true,
: false,

"Restarting false,

"00MKilled false,

"Dead": false,

"pid": 13816,

"ExitCod

"Error":

"StartedAt 2020-12-23T17:40:05.440689578Z",

"FinishedAt”: "0001-01-081T00:00:00Z"
1,
"Image": "sha25 75d0cd1ce89a06ccB57aa7acb3bcab8eb4a964975d60f820c72d84cof25702d",
"ResolvConfPath Jvar/lib/docker/containers/90c3a25dffb1312ee5a802ca40497fe576e1c68d3Fd4cfc9006a212c40bd23ff/resolv.conf”,
"HostnamePath" Jvar/lib/docker /containers/960c3a25dffb1312ee5a802ca46497fe576e1c68d3fd4cfc9806a212c48bd23ff/hostname
"HostsPath": "/var/lib/docker/containers/90c3a25dffbl312ee5a802cad40497fe576e1c68d3fd4cfco0n6a212c40bd23Ff/hosts™,
"LogPath Jvar/lib/docker/containers/90c3a25dffb1312ee5a802cad0497fe576e1c68d3fd4cfco806a212c40bd23ff/90c3a25dffb1312ee5a802cad0497f

e576e1c68d3fd4cfc9006a212c40bd23ff- json.log",

"Name": "/tazeen_py-mongo_1",
"RestartCount": 0,
"Driver" overlay
"Platform "linux
"MountLabel "
"ProcessLabel":
"AppArmorProfil

14



(=) Terminal = 01:37 24 juaw)

1 tazeen@tazeen-HP-15-Notebook-PC: ~

coiviifuep o |

"HostIp":
"HostPort

andboxKey": "/var/run/docker/netns/c732369d4800",
condaryIPAddresses”: null,
SecondaryIPv6Addresses": null,
"EndpointID "
"Gateway": "",
"GlobalIPv6Address™: "",
"GlobalIPv6PrefixL
"IPAddress"
"IPPrefixLe
"IPv6Gatewa
"MacAddress":
"Networks'

{
n_default": {
PAMConfig": null,

"py-mongo",
"90c3a25dffb1"

3f176d001f8320589b0751ddec10adcc77ecobo66T1eb865bcf68174cdb7fd8

Pv6Gateway
lobalIPv6Address
"GlobalIPvePrefixLen
"MacAddress": "02:42:

"Driveropts": null

(=) Terminal ~ 01:44 24 ,uawd
tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

:~$ 1s -a
-bashrc
docker-compose.yml get-docker.sh .profile
.bash_history Dockerfile
.bash_logout database-connection .python_history
:~5 cd mongo-app
S sudo nano database-connection
S

15
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(=) Terminal = 01:44 24 uaw)

1 tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

GNU nano 4.8 database-connection

pymongo MongoClient, errors

27017

client = MongoClient(
host [ str(DOMAIN) + + str(PORT) ],
servi ctionTimeoutMs = 3000,
username q
password = 5

, client.server_info()[

database_names = client.list_database_names()
errors.ServerSelectionTimeoutError err:

client =
database_names = []

, err)

Read 35 lines
e Get Help &Y Write Out @i Where Is & Cut Text gs Justify §8 Cur Pos GV Undo M Mark Text To Bracket
il Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo i Copy Text here Was

Execute the python script from docker to test the mongodb connection

(=) Terminal ~ 01:48 24 jiaw)

"l root@45f45046f2bc: fvarfwww/html

3 $ docker ps
ONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
# tazeen_py-mongo "docker-entrypoint.s.." 4 minutes ago Up 4 minutes 0.0.0.0:27017->27017/tcp  tazeen_py-

S docker exec -it 45f45846f2bc /bin/bash

oot@45f45046f2bc: /# python3
ython 3.6.9 (default, Oct 8 2020, 12:12:24)
GCC 8.4.8] on linux
help", "copyright", "credits" or "license" for more information.

oot@45f45046f2bc: /# python3 --version

ython 3.6.9

oot@45f45046f2bc: /# pip3 --version

bip 9.0.1 from fusr/lib/python3/dist-packages (python 3.6)

oot@45f45046f2bc: /# mongo --version

ongoDB shell version v4.4.2

uild Info: {
"version" 4.4.2",
"gitVersion": "15e73dc5738d2278b688f8929aee605fe4279b0e",
"openSSLVersion": "OpenSSL 1.1.1 11 Sep 2018",
"modules": [],

1

oot@45f45046f2bc: /# cd [var/www/html
oot@45f45046f2bc: fvar fwww/html# 1s

Hatabase-connection

oot@45f45046f2bc: fvar fwww/html# python3 database-connection
Ferver version: 4.4.2

Hatabases: ['admin', 'config', 'local']
00t@45F456846f2bc: fvar /www/html# [

Creating python script to save data in mongodb
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(=) Terminal ~

1

File Edit View Search Terminal Help

:~$ cd mongo-app
nv

21:42 25 juaw) @

tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

..fproject-data/2017.csv .
permission denied

: $
mv: cannot move '../project-data/2017.csv' to './2017.csv
3 $ sudo mv ../project-data/2017.csv .
[sudo] password for tazeen:
8 S 1s
2017.csv  2018.csv database-connection database-conn.py
3 $ sudo nano database-conn.py
S Efda nano database-conn.py
'S

Saving data from 2018.csv and 2017.csv which is placed in mongo-app folder. These csv files are
header based so starting with first index and inserting data into database.

(] Terminal 23:37 29 juawd

M tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

GNU nano 4.8

pymongo
csv

databas onn
MongoClient, errors

DOMAIN =
PORT = 27017

client = MongoClient(
host [ str(DOMAIN) + + str(PORT) ],
servi ctionTimeoutMS = 3000,
username = s
password = 5
)

db=client.airline

csvfile:

open( 5 )
header = [ .

reader csv.reader(csvfile)
headerRow = next(reader)
row reader:
doc={}
n range(0, len(header)):
doc[header[n]] = row[n]
db.flights.insert(doc)
open( N ) csvfile:
header = [ 5
reader csv.reader(csvfile)
headerRow next(reader)
row reader:
doc={}
Read 42 lines
Get Help Write Out Where Is Cut Text Justify §¢ Cur Pos Unde Mark Text To Bracket
@4 Exit M Read File @ Replace all Paste Text QI To Spell $ll Go To Line [B4 Redo il Copy Text here Was

17



(=) Terminal = 23:37 29 juawd

1 tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

GNU nano 4.8 database-conn
client = MongoClient(
host [ str(DOMAIN) + + str(PORT) 1,
serv ctionTimeoutMS = 3@00,
username = 5
password = 5
)
db=client.airline
open( N ) csvfile:
header = [ B
reader csv.reader(csvfile)
headerRow = next(reader)
row reader:
doc={}
n range(0,len(header)):
doc[header[n]] = row[n]
db.flights.insert(doc)
open( y ) csvfile:
header = [ .
reader = csv.reader(csvfile)
headerRow next(reader)
row reader:
doc={}
n range(0,len(header)):
doc[header[n]] = row[n]
db.flights.insert(doc)

SelectionTimeoutError

, err)

gf Get Help &Y Write Out @i Where Is & Cut Text gs Justify §8 Cur Pos GV Undo M Mark Text
Rd Exit il Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo i Copy Text

(=) Terminal ~ 21:46 25 juaw> ®

"l root@45f45046f2bc: fvarfwww/html

:~$ docker ps -a
CONTAINER ID COMMAND
AMES
45f45046f2bc
azeen_py-mongo_1
03c4as52c7579
gitated_raman

IMAGE CREATED TUS

tazeen_py-mongo "docker-entrypoint.s 44 hours ago Up 2 hours

cloudera/quickstart  "/usr/bin/docker-qui.." 3 weeks ago Exited (137) 2 weeks ago
:~$ docker exec -it 45f45846f2bc /bin/bash

root@45f45046f2bc: /# cd fvar/www/hrml

bash: cd: /var/www/hrml: No such file or directory

root@45f45046f2bc: /# cd fvar/www/html

root@4sf45046f2bc: fvar fwww/htmls 1s

2017.csv 2018.csv database-conn.py database-connection

root@45f45046f2bc: fvar fwww/html# python3 database-conn.py

Connecting to mongodb to check that data is inserted in airline database.
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PORTS

0.0.0.0:27017->27017/tcp




() Terminal v 02:10 30 juawd
1 root@60bceade3233: fvarfwww/html

root@60bceade3233: /var/www/html# mongo --username=root --password=1234

MengoDB shell version v4.4.2

connecting to: mongodb://127.0.08.1:27017/?compressors=disabled&gssapiServiceName=mongodb
Implicit session: session { "id UUID( "544d3d66-a03c-4cdd-bBe7-46a65e1bbabf") }
MongoDB server version: 4.4.2

The server generated these startup warnings when booting:
2020-12-29T17:35:54.075+00:00: Using the XFS filesystem is strongly recommended with the WiredTiger storage engine. See http://dochub.
mongodb.org/core/prodnotes-filesystem

Enable MongoDB's free cloud-based monitoring service, which will then receive and display
metrics about your deployment (disk utilization, CPU, operation statistics, etc).

The monitoring data will be available on a MongoDB website with a unique URL accessible to you
and anyone you share the URL with. MongoDB may use this information to make product
improvements and to suggest MongoDB products and deployment options to you.

To enable free monitoring, run the following command: db.enableFreeMonitoring()
To permanently disable this reminder, run the following command: db.disableFreeMonitoring()
> show dbs;
admin 0.000GB
airline 1.865GB
config 0.000GB
local 0.000GB

I1- Batch processing layer:
Pulling image for hadoop container

(] Terminal 16:38 26 juaw) ©

tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ docker pull sequenceiq/hadoop-docker:2.7.©
: Pulling from sequenceiq/hadoop-docker
docker.io/sequenceiq/hadoop-doc| .7.0 uses outdated schemal manifest format. Please upgrade to a schemaz image for better future comp

atibility. More information at https://docs.docker.com/registry/spec/deprecated-schema-vi/
b253335dcf@3: Pulling fs layer

a3ed95caeb82: Pulling fs layer

69623ef05416: Pulling fs layer

63aebddf4bce: Pulling fs layer

46305a4cdald: Pulling fs layer

70ff65ec2366: Pulling fs layer

72accdc282f3: Pulling fs layer

5298ddb3b339: Pulling fs layer

ec461d25c2ea: Pulling fs layer

315b476b23a4: Pull complete

6e6acc31f8b1l: Pull complete

38a227158d97: Pull complete

319a3b8afa25: Pull complete

1lelel6af8f3: Pull complete

834533551a37: Pull complete

c24255b6d9f4: Pull complete

Bb4ea3c67dc2: Pull complete

48ba2c2cdf73: Pull complete

5424a04bc240: Pull complete

7df43fe9096d: Pull complete

b34787ee2fde: Pull complete

4eaaq47927d15: Pull complete

cb95b9dag9646: Pull complete

e495e287a168: Pull complete

3158ca49a54c: Pull complete

33b5a5de9544: Pull complete

d6f46cf55faf: Pull complete

40c19fb76cfd: Pull complete

018a1f3d7249: Pull complete

40T52c973507: Pull complete

49dcadde47eb: Pull complete

d26082bd2aa9: Pull complete

caf97ds7afse: Pull complete

fb839793fcOf: Pull complete

43661864505e: Pull complete
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(=) Terminal = 16:38 26 juiow) ®

1 tazeen@tazeen-HP-15-Notebook-PC: ~

319a3b8afa25: Pull complete
1lelel6af8f3: Pull complete
834533551a37: Pull complete
c24255b6d9f4: Pull complete
Bb4ea3c67dc2: Pull complete
40ba2c2cdf73: Pull complete
5424304bc240: Pull complete
7dT43T09096d: Pull complete
b34787ee2fde: Pull complete
4eaaq7927d15: Pull complete
cb95b9dag9646: Pull complete
e495e287a108: Pull complete
3158ca49a54c: Pull complete
33b5a5de9544: Pull complete
d6T46cf55f0f: Pull complete
40c19fb76cfd: Pull complete
018a173d7249: Pull complete
4052c973507: Pull complete
49dcadde47eb: Pull complete
d26082bd2aa9: Pull complete
c4f97d87af86: Pull complete
fb839f93fcof: Pull complete
43661864505e: Pull complete
d8908a83648e: Pull complete
afgb686deb23: Pull complete
c1214abd7b96: Pull complete
9deef27bas8d2: Pull complete
09F787a7573b: Pull complete
4e86267d5247: Pull complete
3876cba35aed: Pull complete
23df48ffdb39: Pull complete
646aedbc2bb6: Pull complete
60a65T8179cf: Pull complete
046b321f8081: Pull complete
Digest: sha256:a408761746ecad36fee6aafdfofdbd6878ac3dd9a7cd83c@f3f5d8aBe6350c76a
Status: Downloaded newer image for sequenceiq/hadoop-docker:2.7.0
docker.ts/sequenceiq/hadoop—docker:ﬁ.?,@
1§

Updating docker compose to add another container for hadoop

(=) Terminal ~ 04:43 28 juawd

tazeen@tazeen-HP-15-Notebook-PC: ~

:~5 sudo nano docker-compose.ymlL
:~$ sudo docker-compose up
NING: The PWD riable is not set. Defaulting to a blank string.

Creatlng network "tazeen_bridge" with the default driver

Creating tazeen_py-mongo_1 ...

Creating tazeen_hdfs_1 coo

Attachtng to tazeen_py-mongo_1, tazeen_hdfs_1

| {"t":{"Sdate":"2020-12-27T23:37:18.231+00:00"}," " "CONTROL", "id":23285, "ctx":"main", "msg":"Automatically disabli

1.0, to force-enable TLS 1.8 specify --sslnlsablderotn(ols nnne

/
| {"t":{"Sdat 2020-12-27T23:37:18.234+00:00"}," i 22601, "ctx" i msg":"No TransportlLayer con
flgur:d during NetworkInterface startup"}
| {"t":{"$date":"2020-12-27T723:37:18.235+00:80"},"s":"I", "c":"NETWORK", "id":4648601, "ctx in"," Implicit TCP FastOpen
unavatlable If TCP FastOpen is required, set tcpFastOpenServer, tcpFastOpenClient, and tcpFastOpenQueu
Starting sshd: [ OK ]
2020-12-27T23:37:18.235+00:00"},"s" AGE", "i 6156 "ct ini isten","msg":"MongoDB star
}data}db',“architecture
B : "CONTROL" » ini isten","msg":"Build Info",
‘15:73dc5738d2278b088f89293rc 05fe4279b0 ersion” penSSL 1.1.1 11 Sep 2818","
:"ubuntu18e4”,"distarch 'target arch x86_64"1}1}
" ; "ctx initandlisten"," ":"Operating Sy

"ctx":"initandlisten", "msg":"Options set

"ctx":"initandlisten”, "msg” torage engi

i : B
ne te use detected by data files" 8 ', storageEngine

| {"t":{"sdate 2020.12-27T23:37:18.237+80: #0"},"s":"I1", " ORAGE", "id": , "ctx":"initandlisten","msg":"Using the XF
S fllcsystem is strongly recommended with the WiredTiger storage engine. See http://dochub.mongodb.org/core/prodnotes-filesystem ":["sta
rtupWarnlngs 1}

2020-12-27T23:37:18.237+00:00"}," I", "c":"STORAGE", "id":22315, "ctx":"initandlisten", "msg" pening Wire
create,cache_size=5444M,session_max= 33000 ,evictio threads_min=4, threads_max=4),config_base=false,statistics=(fast)
,log= (enabled rue,archive=true path journal, compressor =snappy), flle _manage close_idle_tim 00000, close_scan_interval=10,close_handle_minim
um=250), StﬂtlStl(S 1o f(waitfo),verhosr:[recnvery_prngress,(he(k nlnt progr<55 compact ;
2020-12-27T23:37:19.268+00:00"},"s" " AGE", i "ctx initandlisten msg":"WiredTiger m
1609112239:268056][1:0x7fed75734ace] XNn-re e i | a ] Recovering log 3 through 4"}}
1"2020-12-27T23:37:19.326+00:00"},"s":"I", "c":" AGE", "id": "ctx":"initandlisten”, "msg":"WiredTiger m
[1609112239:326158][1:0x7f0d75734ac@], txn-recove ] Recovering log 4 through 4"}}
:"2020-12-27T23:37:19.417+00:00"},"s":"I", "c": L y "ctx":"initandlisten","msg":"WiredTiger m
[1609112239:417644111:0x7f0d75734ac81. txn-recove [WT VERB RECDVERY | WT VERB RECOVERY PROGRESS1 Main recoverv lo

20
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(=) Terminal = 04:43 28 uaw)
1 tazeen@tazeen-HP-15-Notebook-PC: ~

op: starting at 3/14404 to 4/256"}}
{"t 2020-12-27T23:37:19.536+00:00"},"s" "c":"STORAGE", "i 22430, "ctx initandlisten msg":"WiredTiger m
"[1609112239:536855][1:0x7fed75734ace txn-recove [WT_VERB_RECOVERY_PROGR ] Recovering log 3 through 1
2020-12-27T23:37:19.631+00:00"},"s " "c":"STORAGE", "id":22430, "ctx initandlisten”, "msg":"WiredTiger m
"[1609112239:631734][1: 0x7f0d75734ac0 xn-recover: [WT_VERB_RECOVERY_PROGRESS] Recovering log 4 through 4"}}
1"2020-12-27T23:37:19.713+00:00"}," I", "c":"STORAGE", "id":22430, "ctx":"initandlisten”,"msg":"WiredTiger m
[1689112239:713227][1: 0x7f0d75734ac0], txn-recover: [WT_VERB_RECOVERY | WT_VERB_RECOVERY_PROGRESS] Set global recov

:"2020-12-27T23:37:19.713+00:00"},"s":"I", "c":"STORAGE", "id":2243@, "ctx":"initandlisten","msg":"WiredTiger m
"[1689112239:713292][1:0x7f0d75734ac@], txn-recover: [WT_VERB_RECOVERY | WT_VERB_RECOVERY_PROGRE t global oldes

2020-12-27T23:37:20.689+00:00"}," "STORAGE", "i 4795906, "ctx":"initandlisten", "WiredTiger o
":12452}}
:"2020-12-27T23:37:20.689+00:00"},"s" c":"RECOVERY", "id":23987, "ctx initandlisten"," :"WiredTiger r
recoveryTimestanm, {"$timestamp t
2020- 12 27723:37:20.691+00:00"},"s" A , "id":4366408, "ctx initandlisten"," :"No table leg
ting WL dTlg:r :
.692+00:00"},"s " "c":"STORAGE", "id":22262, "ctx initandlisten”,"msg":"Timestamp mo

.771+00:00"}, " STORAGE", "i "ct initandlisten low Control

FTDC", "id 6 "ctx initandlisten", ":"Initializing
/data/db/dlagnostlc data 1
"I", "c":"NETWORK", "id": 15, "ctx listener”,"msg": tening on","at

:"NETWORK", "id": 15, "ctx listener”,"msg":"Listening on","at

2020-12-27T23:37:20.776+00:00"}," " "NETWORK", "id": 16, "ctx listener","msg":"Waiting for conne
port":27017,"ss1":"off"}}
arting namenodes on [51cdf46f4742]
51cdf46f4742: starting namenode, legging to /usr/local/hadoop/logs/hadoop-root-namenode-51cdf46f4742.0ut
localhost: starting datanode, logging to /usr/local/hadoop/logs/hadoop-root-datanode-51cdf46f4742.0ut
Starting secondary namenodes [0.0.0.0]
0.0.0.0: starting secondarynamenode, logging to /usr/local/hadoop/logs/hadoop-root-secondarynamenode-51cdf46f4742.0ut
starting yarn daemons
starting resourcemanager, logging to /usr/local/hadoop/legs/yarn--resourcemanager-5lcdfa6f4742.out
localhost: starting nodemanager, logging te fusr/local/hadoop/logs/yarn-root-nodemanager-51cdf46f4742.out

(=] Terminal ~
1
GNU nano 4.8

service
hdfs:
image: sequenceiq/hadoop-docker:2.7.0
depends_on:
- py-mongo
networks:
- default_bridge
volumes:
- ./mongo-app: /var fwww/html
py-mongo:

build:
context:
volumes:
- ./mongo-dat
- ./mongo-app: /var /www/html
ports:
- "27017:27017"
environment:
- MONGO_INITDB_ROOT_USERNAME=root
- MONGO_INITDB_ROOT_PASSWORD=1234
networks:
- default_bridge

networks:
default_bridge:
name: tazeen_bridge
volumes:
mongo-app:

g4 Get Help g Write Out @Y Where Is gl Cut Text @® Justify §¢ Cur Pos GRS Undo Mark Text To Bracket
@4 Exit M Read File @ Replace all Paste Text QI To Spell $ll Go To Line [B4 Redo Copy Text here Was

Hadoop container is correctly set up which can be viewed as:
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Namenode information - Mozilla Firefox

m AZL

B mo

# 172.24.0.3:50070/dfshealth.html#tab-overview

%) Do con

Overview

Hadoop Datanodes  Datanods Volume Failures  Snapshot  Startup Progress  Utilities -

Overview

Started: Sun Dec 27 18:37:24 EST 2020

Version: 2.7.0. rddcBddd4d203c034eB8074b31289a268724c084 2cf
Compiled: 2015-04-10T18:40Z by jenkins from (detached from ddc8ddd)
Cluster I1D:

CID-095504b8-B6f4-4046-a270-53006/07 Teel
Block Pool ID:

BP.754408308-172.17.0.73- 1431760234402

Summary

Security is of.

Safemade is off.

35 files and directories, 31 blocks = 66 total filesystem abject(s]
Heap Memory used 49.59 M of 334 MB Heap Memory. Max Heap Memory is B39 MB
Non Heap Memory used 38.99 MB of 39.94 MB Commited Non Heap Memory. Max Non Heap Memory is 130 MB.

Configured Capacity:

24.63 GB
DFS Used: 324 KB (0%)
Non DFS Used: 2225 GB

DFS Remaining: 2.38 GB (9.65%)
Block Pool Used:

usages

00% / 0.00% / 0.00% /
Live Nodes 1 (Decommissioned: 0)
Dead Hodes 0 (Decommissioned: 0)

m o e

The network used to connect both containers is: tazeen_bridge which is a user defined bridge
network. Both containers are connected on the same network which can be seen in below

screenshot.

Terminal > 04:44 28 juaus

tazeen@tazeen-HP-15-Notebook-PC: ~
:~$ docker container ls

CONTAINER ID COMMAND

IMAGE CREATED
51cdf46f4742 sequenceiq/hadoop-docker:2.7.0 "fetc/bootstrap.sh -d"

8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 58020/tcp
1f7d96ced3se tazeen_py-mongo

3 minutes ago
50070/tcp, 50075/tcp,
"docker-entrypoint.s. 3 minutes ago

:~S docker network inspect tazeen_bridge

"tazeen_bridge",

c17e4b209def233e54056319e63b36034c88427129c8dobd3284e1440F1bc52",
"Created": "2020-12-28T04:37:14.150030627+05:00",

"172.24.0.0/16",

Gateway": "172.24.0.1"

1,

"Internal”: false,

"Attachable": true,

"Ingress false,

"ConfigFrom
"Network

1,
"ConfigOnly": false,
"Containers {

"1f7d90ced38e3429d83b5c64087950a15713dccboOb3acc2304ed6ce91f1dasb”: {
"tazeen_py-mongo_1",
"EndpointI "722f1eb78031dd42ab9b877d100dd5d9ac8c9d8beOT8bd5279311881c80538dal",
"MacAddress": "02:42:ac:18:00:02",
"IPv4Address '172.24.0.2/16".

22

STATUS

NAMES
Up 3 minutes
50090 /tcp
Up 3 minutes

PORTS

2122/tcp, 8030-8033/tcp,

tazeen_hdfs_1

0.0.0.0:27017->27017/tcp

tazeen_py-mongo_1




=) Terminal = 04:44 28 juawd

i tazeen@tazeen-HP-15-Notebook-PC: ~

72.24.0.0/16",
172.24.0.1"

s
Internal”

"Attachable

"Ingress”:

"Containers": {
"1f7d90ced38e3429d83b5c64087950a15713dccboOb3acc2304ed6ce91f1dash”
"Name": "tazeen_py-mongo_1"
"EndpointID": "722f1eb78031dd42ab9b877d100dd5d9ac8c9d8bof8bd52f9311881c80530dal”,
"MacAddress": "©2:42:ac:18:00:02",
"IPv4Address”: 72.24.0.2/16",
"IPv6Address"

1,
"51cdf46f47424c5c2e3df85fd715803c8c8b94c89b5cfdoffs501e7cabdff21ch”: {
€ "tazeen_hdfs_1",
"EndpointI "86984e910a0ablc5a517e1474f430dd62d68322F154a8Fbeo7fe2f7587fbf61c”
"MacAddress": "©2:42:ac:18:00:03",
"IPv4Addres 172.24.0.3/
"IPv6Address "

Now getting data for hadoop batch processing from mongodb. First checking the IP address to
connect to database using pymongo container

() Terminal ~ 20:37 29 juawd
tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

:~$ docker container ls
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
167c92585cc2 sequenceiq/hadoop-docker:2.7.0 "fetc/bootstrap.sh -d" 39 hours ago Up 2 hours 2122 /tcp, 8030-8033/tcp,
8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 50020/tcp, 50078/tcp, 50875/tcp, 50090/tcp tazeen_hdfs_1
60bcead4e3233 tazeen_py-mongo "docker-entrypoint.s.." 39 hours ago Up 2 hours 0.0.0.0:27017->27017/tcp
tazeen_py-mongo_1
:~$ docker inpsect 60bceade3233
docker: 'inpsect' is not a docker command.
See 'docker --help'
:~S docker inspect 60bceade3233

6bceade3233f1b8foceeecObdd5e3a80587fc37dfd98c123dcde68fd26T429¢",
"2020-12-28T00:29:00.015482546Z",
docker -entrypoint.sh”,

"running”,
true,
: false,
"Restarting false,
"00MKilled": false,
"Dead": false,
"pid": 1988,
"ExitCode": O,
Error": "",
"StartedAt": "2020-12-29T13:49:52.127086248Z",
FinishedAt "2020-12-29T1 9:02.039602681+05:00"
1
Image": "sha256:575d0cd1ce89a06cc857aa7acb3bcab8eb4a964975d60f820c72d84cof25702d",
"ResolvConfPath " [var/lib/docker/containers/66bcead4e3233f1b8f9ceeecObdd5e3a86587fc37dfd98c123dcde68fd26f429¢c/resolv.conf”,
"HostnamePath": "/var/lib/docker/containers/68bcead4e3233f1b8f9ceeecObdd5e3a80587Fc37dfd98c123dcde68fd26T429¢/hostname”,
"HostsPath" Jfvar /lib/docker/containers/60bcead4e3233f1b8f9ceeecObdd5e3a80587fc37dfd98c123dcde68fd26f429¢c/hosts”,
"LogPath": "/var/lib/docker/containers/60bceade3233f1b8f9ceeec@bdd5e3a80587fc37dfd98c123dcde68Td26T429¢/60bceade3233f1b8f9ceeec@bddse3
a80587fc37dfd98c123dcde68fd26f429c-json.log",
"Name " /tazeen bu-monao 1"

23




() Terminal v 20:37 29 juawd

1

dboxKey": "/var/run/docker/netns/c8e84133c070",
ondaryIPAddresses": null,
SecondaryIPv6Addresses”: null,
"EndpointID
,
"GlobalIPv6Address”:
"GlobalIPvePre e
"IPAddres
"IPPrefixLen"

"Networks": {
"tazeen_bridge {
"IPAMConfig":
"Links": null,
. "L
y-mongo”,
"60bceade3233"

1,
"NetworkID":
"EndpointI
"Gateway "172.28.0.1",
"IPAddress 172.28.0.2",
"IPPrefixLe 16,

"IPv6Gateway": "",
"GlobalIPv6Address": ""
"GlobalIPv6Prefix e,
"MacAddress": "02:42:ac:1c:00:02",
"Driveropts": null

:~5 cd mongo-app
3 $ sudo nano batch-data.py

[sudo] password for tazeen:

tazeen@tazeen-HP-15-Notebook-PC: ~/mongo-app

02014f58a32fb5e8163e33eacf1782f8279a40ba353db237b6b6d796b66b22b4" ,
"c967331fa810b36be9def589d674bcfO78467986d52ad2e4d7ec02138e54c7ca”,

Creating multiple python scripts to export mongodb data for hadoop container. Because scripts take
a lot of time in processing and stuck due to less resources. Each script creates text file data for
specific months, total data is used from 1/1/2017 — 31/5/2017 and 1/1/2018 — 31/5/2018. The
screenshots for batch-data.py is added below, on it’s execution mongodb data is exported in text

files shared using

B Terminal =

same bridge network.

02:51 5 5,9z @

el

0d1b0d988fa: fvar/www/html

GNU nano 4.8 mongo-app/batch-data.p

pymango MongoClient, errors
csv
datetime

json

DOMAIN =
PORT = 27017

client = MongoClient(
str(DOMAIN) + + str(PORT) 1,
ectionTimeoutMs = 3000,

password =

db = client.airline;

batchData = db.flights.find({
! A1 Bt :
{ st : :
11 1
batchstr = str();

document batchbata:
(document);
= batchstr + 3
batchstr = batchStr + json.dumps(document);

outfile:

! Cut Text
Ml Paste Text

open( - .

outfile.write(batchstr)
¢ Get Help @ Write Out @l Where Is
& Exit @il Read File @ Replace

Justify
@l To Spell
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(=] Terminal + 02:51 5 s 9i> ®

tazeen@tazeen-HP-15-Notebook-PC: ~

root@c0d1b0dossfa: fvar/w tazeen@tazeen-HP-15-Notebook-PC: ~
GNU nano 4.8

DOMAIN =
PORT = 27017

client = MongoClient(
host = [ str(DOMAIN) + + str(PORT) 1,
serverSelectionTimeoutMS = 3000,
username 5
password = 5
)
db = client.airline;
batchData = db.flights.find({

{ {
L 1,
batchstr = str();
document batchData:
(document);
batchs
batchstr + q
r + json.dumps(document);

open( ) outfile:
outfile.write(batch: )

errors.ServerSelectionTimeoutError

( , err)

0

g4 Get Help g Write out @Y Where Is g Cut Text @8 Justify g¢ Cur Pos &R Undo M Mark Text To Bracket
W Exit il Read File @\ Replace Al Paste Text @l To Spell ol Go To Line [idd Redo iMd Copy Text LECEREH

02:51 5 5 95> @

[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nan
pymongo
csv
datetime

json

client = MongoClient(
host [ str(DOMAIN) + + str(PORT) 1,
serverSelectionTimeoutMS = 3000,
username 5
password 5

db = client.airline;
batchData = db.flights.find({
HEH H 8
HED H 8
. { 1,
batchstr = str();
document batchData:
(document);

batchstr + H
batchStr = batchStr + json.dumps(document);

open( . ) outfile:
outfile.write(batchstr)

g4 Get Help g Write Out @Y Where Is gl Cut Text @® Justify g8 Cur Pos ¥ Undo WR Mark Text To Bracket
@4 Exit M Read File @ Replace all Paste Text QI To Spell @l Go To Line 3 Redo [§ Copy Text here Was
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(=] Terminal + 02:51 5 s 9i> ®

1 tazeen@tazeen-HP-15-Notebook-PC: ~

root@c0d1b0d988fa: fvarfwww/html tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8

DOMAIN =
PORT = 27017

client = MongoClient(
host [ str(DOMAIN) + + str(PORT) 1,
serverSelectionTimeoutMS = 3000,
username
password

client.airline;
batchData = db.flights.find({
H 8
, i1,
batchstr = str();
document batchData:
(document);

r = batchstr + q
batchStr = batchStr + json.dumps(document);

open( . ) outfile:
outfile.write(batchstr)

errors.ServerSelectionTimeoutError

( , err)

0

g4 Get Help g Write out @Y Where Is g Cut Text @8 Justify g¢ Cur Pos &R Undo Mark Text To Bracket
W Exit il Read File @\ Replace Al Paste Text @l To Spell ol Go To Line [idd Redo Copy Text here Was

Executing the scripts by the following command

(=] Terminal ~ 03:05 30 juawd
root@60bceade3233: fvar/www/html

:~S docker ps

dockeCONTAINER ID IMAGE COMMAND CREATED TUS PORTS
NAMES
167¢92585¢cc2 sequenceiq/hadoop-docker:2.7.8 "fetc/bootstrap.sh -d" 45 hours ago Up 11 minutes 2122 /tcp, 8030-8033/tcp,
8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 50020/tcp, 50070/tcp, 50075/tcp, 50090/tcp tazeen_hdfs_1
66bceade3233 tazeen_py-mongo "docker-entrypoint.s. 46 hours ago Up 11 minutes 0.0.0.0:27017->27017/tcp
tazeen_py-mongo_1

:~$ docker c -it 60bcead4e3233 fbin/bash
root@60bceade3233: /# cd [var/www/html
root@s0bcead4e3233: /var/www/html# python3 batch-data.py D
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(=] Terminal + 17:52 3 5,9i> @
1 root@79f4dabadocs: /varfwww/html

SED_TIME': '176.0', 'AIR_TIME': '148.0', ' ANCE': '1189.0', 'CARRIER_DEL. : "', 'WEATHER_DELAY': AY' @ CURITY_DELAY':
"LATE_AIRCRAFT DELAY': '', 'Unnamed': ''}
{'FL_DATE': '2018-0 , 'OP_CARRIER': 'B6', 'OP_CARRIER_FL_NUM': '2945', 'ORIGIN': : _DEP_TIME': '1554', 'DEP_TIME
'1554.0', 'DEP_DEL. '0.0', 'TAXI_OUT': '12.8', 'WHEELS_OFF': '1606.0', 'WHEEL 6.0, '6.0', 'CRS_ARR_TIME': '2357',
'2342.0', 'ARR_DELAY -15.0', "CANCELLED' '8.8"', 'CANCELLATION_CODE' ': 'e.e', ELAPSED_TIME': '303.8"', 'ACTU
D_TIME': '288.0', 'AIR_TIME': '276.0 NCE': "2248.0', 'CARRIER_DEL H 5 5 _DELAY': ''", 'SECURITY_DELAY
og ¢ LATE_AIRCRAFT_DELAY' ', 'Unnamed
{'FL_DATE': '2018-86-30', 'OP_CARRIER': 'B6', 'OP_CARRIER FL NUM': '2949', 'ORIGIN ) "SAV', 'CRS_DEP _TIME': '1580', 'DEP_TIME':
'1534.0', 'DEP_DELAY': '34.0', 'TAXI_OUT': '11.0', '1545.0', 'WHEELS_ON': '1753.@', 'TAXI_IN': '8.8', 'CRS_ARR_TIME': '1733', '
ARR_TIME': '1801.0', 'ARR_DELAY': '28.0', 'CANCELLED': '@.8"', 'CANCELLATION_CODE' ', 'DIVERTED': '0.0', 'CRS_ELAPSED_TIME' 153.0', 'ACTUAL
ELAPSED_TIME': '147.0', 'AIR_TIME': 28.0', "DISTANCE': '961.0', 'CARRIER_DELAY': '©.0', 'WEATHER_DELAY': '@.0', "NAS_DELA '28.0', 'SECUR
| 'e.0', TE_AIRCRAFT_DE : '@.0', 'Unnamed': ''}
{'FL_DATE': '2018-06-30', 'OP_CARRIER B6', 'OP_CARRIER_FL : '2950', 'ORIGIN': 'DEST': 'BOS', 'CRS_DEP : '1816@', 'DEP_TIME
'1833.0', 'DEP_DELAY': '23.@', 'TAXI_OUT': '10.8', 'WHEELS_OFF': '1843.0', 'WHEE N '2851.8', 'TAXI_IN': '5.@', _ARR_TIME': '2834', '
ARR_TIME': '2056.0', 'ARR_DELAY': '2 , 'CANCELLED': '@.0', 'CANCELLATION_CODE' IVERTED': '0.0', 'CRS_ELAPSED_TIME' 44.0"', 'ACTUAL
ELAPSED_TIME': '143.@', 'AIR_TIME 128.0', "DISTANCE': ©', "CARRIER_DELAY': .0', '"WEATHER_DELAY': '8.8', 'NAS_DEL '0.0", 'SECURI
TY DELAY': '©.0', 'LATE_AIRCRAFT DEL '20.8', 'Unnamed 3
{'FL_DATE': '2018-86-38', 'OP_CARRIER': 'B6', 'OP_CARRIER_FL M': '2951', 'ORIGI ' DE. : 's2e' 'DEP_TIME'
'812.0", 'DEP_DELAY': '-8.0", : '11.0', 'WHEELS_OFF '823.0', 'WHEELS '1101.0", N' ¢ . ARR_TIME': '1114', 'ARR
TIME': '1184.0', 'ARR_DELAY': .0', "CANCELLED': '®.0', 'CANCELLATION_CODE , 'DIVERTED': il ED_TIME': "174.0', "ACTUAL_E
LAPSED_TIME': '172.0', "AIR_TIME': '158.0', 'DISTANCE': '1237.@', 'CARRIER_DELAY': '', 'WEATHER_DELAY': AY': SECURITY_DELAY':
ATE_AIRCRAFT_DE "', 'Unnamed': ''}
, '"OP_CARRIER': 'B6', 'OP_CARRIER_FL_NUM': '2953', 'ORIGI ) S "CRS_DEP_TIME': '828', 'DEP_TIME':
'DEP_DELAY': '10.8', X S '857.8', 'WHEE 1116.8", _IN 0", ARR_TIME': '1160', 'ARR
TIME': '1120.0@', 'ARR_DELAY': .8', 'CAN H , 'DIVERTED': . A H .0', "ACTUAL_EL
SED_TIME': '162.0', 'AIR_TIME': '139.0', N 6. 'CARRIER_DELAY': '10.8', 'WEATHER_DE 0", : '10.8', 'SECURI
TY_DELAY': '8.0', 'LATE_ATRCRAFT_DELAY': '0.8@', 'Unnamed':
{'FL_DATE': '2018-8 ", 'OP_CARRIER': 'B6', 'OP_CARRIER_FL NUM': '2954', 'ORIGIN': ) : 'FLL', 'CRS_DEP_TIME': '2134', 'DEP_TIME':
'2130.0', 'DEP_DEL "-4.0", 'TAXI_OUT': '13.8', 'WHEELS_OFF': '2143.8', 'WHEE N 'TAXI_IN': '5.8', 'CRS_ARR_TIME': '9', 'ARR
TIME': '1.0', 'ARR_DELAY': '-8.0"', 'CANCELLED': '©.0', 'CANCELLATION_CODE': '', 'DIVERTED': '©.0', 'CRS_ELAI '155.0"', 'ACTUAL_ELA
ED_TIME': '151.0', 'AIR_TIME': '133.8', 'DISTANCE': '1046.0', 'CARRIER_DELAY': '', 'WEATHER_DELAY': '', | , 'SECURITY_DELAY':
"LATE_AIRCRAFT_DEL, "', 'Unnamed': ''}
{'FL_DATE': '2018-8 , '"OP_CARRIER': 'B6', 'OP_CARRIER_FL_NUM': '2989', 'ORIGIN': 'JFK', 'DEST': 'MCO', 'CRS_DEP_TIME': '2108', 'DEP_TIME':
'2100.0', 'DEP_DELAY': '0.0', 'TAXI_OUT': '32.0', OFF': '2132.0', 'WHEELS_ON': '2334.0', 'TAXI_IN': '36.0', 'CRS_ARR_TIME': '2358', '
ARR_TIME': '10.8', | : '12.8', 'CANCELLED , '"CANCELLATION CODE': '', 'DIVERTED': '0.8', . ELAPSED TIME': '178.0', 'ACTUAL E
LAPSED_TIME': '190.8', 'AIR_TIME': '122.@', 'DISTANCE': '944.8', 'CARRIER_DELAY' v '"WEATHER_DELAY': _DELAY': "', '"SECURITY_DELAY':
"', 'LATE_AIRCRAFT DELAY': '', 'Unnamed': ''}
root@79f4d4badecs: /var fwww/html# D

After executing the batch-data.py script with different data, two files batch-data.txt and batch-
datal.txt are created which will be used in HDFS.

Now taking the above created files shared on the same bridge network as input files for hadoop and
executing a map/reduce job. The map/reduce job calculates the average delay time minutes for each
year. The data consists of canceled and delayed flights. Firstly, removing the canceled flights to find
the correct delay time. Secondly, only considering the positive delay time as negative represents the
flights were departed late. The map and reduce job files are shown below.

(-] Terminal 1716 3 5 9i> @

M tazeen@tazeen-HP-15-Notebook-PC: ~

:~S docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
3145279367fe sequenceiq/hadoop-docker:2.7.8 "fetc/bootstrap.sh -d" 41 hours ago Up 4 hours 2122 /tcp, 8030-8033/tcp,
8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 50020/tcp, 50070/tcp, 50075/tcp, 50090/tcp tazeen_hdfs_1
79f4d4badacs tazeen_py-mongo "docker-entrypoint. 41 hours ago Up 4 hours 0.0.0.0:27017->27017/tcp
tazeen_py-mongo_1
:~S docker exec -it 3145279367fe /bin/bash
bash-4.1# vi fusr/local/hadoop/share/hadoop/mapreduce/mapper.py
bash-4.1#
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(=] Terminal + 1712 3 s 9i> @
1 tazeen@tazeen-HP-15-Notebook-PC: ~
#! fusr/bin/python

import sys
import json

try:
#input from json files exported from database
data_arr = list()
for line in sys.stdin:[
data_arr = data_arr + line.strip().split(';')
for obj in data_arr:
#print 'obj' , obj
json_obj = eval(obj)
#all delayed flights which were not cancelled
if json_obj['CANCELLED'] and json_obj['ARR_DELAY'] and int(float(json_obj['CANCELLED'])) == 0:
fl_delay = float(json_obj['ARR_DELAY'])
if fl_delay > ©:
#write the results to standard output STDOUT
print json_obj['FL_DATE'].split('-')[@],'\t',fl_delay
except Exception as e:
print 'Error occured at mapper', e
EEES

-- INSERT --

bash-4.1# vi fusr/local/hadoop/sharefhadoop/mapreduce/reducer .pyl

() Terminal ~ 17:15 3 5 0> @
[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

#! fusr/bin/python
import sys

count_of delayed flights = 0
total_delayed_time = @
prev_year = None
Ery:
for line in sys.stdin:
line = line.strip()
# parse the input we got from mapper.py
year, fl_delay = line.split('\t',1)
#print year, fl_delay, type(fl_delay)
# convert delay (currently a string) to float
try:
fl_delay = float(fl_delay)
except ValueError:
# delay was not a number, so silently
# ignore/discard this line
continue
# this IF-switch only works because Hadoop sorts map output
# by key (here: year) before it is passed to the reducer
if prev_year == year:
count_of_delayed_flights += 1
total_delayed_time += fl_delay
else:
if prev_year:
# write result to STDOUT
print 'Average Delayed time in year %s is %s minutes' % (prev_year, total_delayed_time/count_of_delayed_flights)
prev_year = year
total_delayed_time = fl_delay
count_of_delayed flights = 1
#last year output
if prev_year == year:
print 'Average Delayed time in year %s is %s' % (year, total_delayed_time/count_of_delayed_flights)
except Exception as e:
print 'Error occured at reducer', e
EESS

Now putting these batch data files (batch-data.txt and batch-datal.txt) in HDFS. A new folder is
created as /user/input which will be for hadoop input data and output will be saved in /user/output.




(=] Terminal + 03:00 5 s 9i> ®

1 tazeen@tazeen-HP-15-Notebook-PC: ~

bash-4.1# Jusr/local/hadoop/bin/hadoop fs -mkdir /juser/input
bash-4.1# fusr/local/hadoop/bin/hadoop fs -put /var/www/html/batch-data.txt fuser/input/batch-data.txt
bash-4.1# Jusr/local/hadoop/bin/hadoop fs -put /var/www/html/batch-datal.txt fuser/input/batch-datal.txt
bash-4.1# [usr/local/hadoop/bin/hadoop fs -1s fuser/input/
Found 2 items
1 root supergroup 205875103 2021-01-04 1 6 fuser/input/batch-data.txt
1 root supergroup 145674776 2021-01-04 16:56 /user/input/batch-datal.txt

bash-4.1# Jusr/local/hadoop/bin/hadoop jar Jusr/local/hadoop/share/hadoop/tools/lib/hadoop-streaming-2.7.0.j -mapper Jusr/local/hadoop/share
[hadoop/mapreduce /mapper.py -reducer [usr/local/hadoop/share/hadoop/mapreduce/reducer.py -input Juser/input/ -output Juser/output -file fusr/l
ocal/hadoop/share/hadoop/mapreduce/mapper.py -file fusr/local/hadoop/share/hadoop/mapreduce/reducer.py
21/01/084 16:57:15 WARN streaming.StreamJob: -file option is deprecated, please use generic option -files instead.
packageJoblar: [/usr/local/hadoop/share/hadoop/mapreduce/mapper.py, /usr/local/hadoop/share/hadoop/mapreduce/reducer.py, /tmp/hadoop-unj 436
281761743602150/] [] /tmp/streamjob3426571567828195357.jar tmpDir=null

INFO client.RMProxy: Connecting to ResourceManager at /0.0.0.0:8032

INFO client.RMProxy: Connecting to ResourceManager at /0.0.0.0:8032

INFO mapred.FileInputFormat: Total input paths to process 2

INFO net.NetworkTopology: Adding a new node: /default-rack/172.18.6.3:50010

INFO mapreduce.JobSubmitter: number of splits:3

INFO mapreduce.JobSubmitter: Submitting tokens for job: job 1609788795671 0023

INFO impl.YarnClientImpl: Submitted application application_1609788795671_0023

INFO mapreduce.Job: The url to track the job: http://6386391a4358:8088/proxy/application_1609788795671_0023/

INFO mapreduce.Job: Running job: job_1609788795671_00823

INFO mapreduce.Job: Job job_1609788795671_0023 running in uber mode : false

INFO educe. LET

INFO educe LET

INFO LETS

INFO educe LET

INFO e : map

INFO mapreduce.Job: map

INFO mapreduce.Job: map

INFO e e.Job: map % reduce 10

INFO e Job: Job job_1669788795671_0023 completed successfully

INFO e e.Job: Counters: 49
stem Counters

FILE: Number of bytes read=22843533
FILE: Number bytes written=46161579
Number of read operations=0
Number of large read operations=0

ﬂ
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The job is successfully executed and output is saved in /user/output. The output can be viewed as
‘cat /user/output/part-00000.txt’ which contains the output on success.

() Terminal ~ 03:01 5 595> ®
[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

Total megabyte-seconds taken by all reduce tasks=42672128
Map-Reduce Framework
Map input records=2
Map output records=1793260
Map output byte: 9257007
Map output materialized bytes=22843545
Input split bytes=307
Combine input records
Combine output records=0
Reduce input groups=2
Reduce shuffle bytes=22843545
Reduce input records=1793260
Reduce output records=2
Spilled Records=3586520
Shuffled Maps =3
Failed Shuffles=0
Merged Map outputs=3
GC time elapsed (ms)=513
CPU time spent (ms)=135970
Physical memory (bytes) snapshot=7076593664
virtual memory (bytes) snapshot=16343990272
Total committed heap usage (bytes)=6973554688
Errors
BAD
col
I0_ERROR=0
WRONG_LENGTH=0
WRONG_MAP=0
WRONG_REDUCE=0
File Input Format Counters
Bytes Read=421607254
File Output Format Counters
Bytes Written=121
P1/01/04 17:00:11 INFO streaming.StreamlJob: Output directory: Juser/output
bash-4.1# fusr/local/hadoop/bin/hadoop fs -cat /fuser/output/part-00000
verage Delayed time in year 2017 1is 37.647597526 minutes
iverage Delayed time in year 2018 1is 36.3042229856 minutes
bash-4.1#

Navigating to hadoop url to see the applications as below:
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02:58 5 5 9i> ®

RUNNING Applications - Mozilla Firefox

2 hac

N @ &

80% =
Logged in as: drwho
RUNNING Applications
« Cluster Cluster Metrics
About Apps Apps Apps Apps Containers Memory Memory Memory VCores VCores VCores Active  Decommissioned Lost Unhealthy = Rebooted
Nodes Submitted | Pending | Running Completed Running Used Total Reserved = Used Total Reserved | Nodes Nodes Nodes Nodes Nodes
w 22 0 1 21 2 6GB 3GB o 2 3 0 1 0 0 0 0
—EDLC‘“‘D"‘ Scheduler Metrics
;uam% Scheduler Type Scheduling Resource Type Minimum Allecation Maximum Allocation
ACCEPTED Capacity Scheduler [MEMORY] <memory:1024, vCores:1> <memory:8192, vCores:8>
Eli\\shﬂgg Show 20 -|entries Search:
FAILED - .
t al
KILLED D User Name Ap‘IE,a"rC:-mn Queue | StarfTime | FinishTime State FinalStatus Progress Tracking Ul
Scheduler ‘application_1609788795671 0023 root streamjob3426571567828195357 jar MAPREDUCE  default Tuejan5  NjA RUNNING UNDEFINED ApplicationMaster
02:57:21
Tools +0500
2021
Showing 1 to 1 of 1 entries
io. A |~ | Highlight Al Match Case Match Diacritics Whole Words X

03:01 5 5,007 ®

Application application_1609788795671_0023 - Mozilla Firefox

© Ma @isr 2 ha @ 20:

Kill Application

Application application_1609788795671_0023

80% | eee o N @

Lagged in as- drwho

= Cluster
About Application Overview
Nodes User: root
Node Lahels Name: streamjobD3426571567828195357.Jar
Applications Application Type: MAPREDUCE
NEW Application Tags:
‘YarnApplicationState: FINISHED
FinalStatus Reported by AM: SUCCEEDED
Started: Mon Jan 04 16:57:21 -0500 2021
Elapsed: 2mins, 48sec
Tracking URL: History

Diagnostics:

Scheduler
Tools
Application Metrics
Total Resource Preempted: <memory:0, vCores:0>
Total Number of Non-AM Containers Preempted: 0
Total Number of AM Containers Preempted: 0
Resource Preempted from Current Attempt: <memory.0, vCores:0>
Number of Non-AM Containers Preempted from Current Attempt: 0
Aggregate Resource Allocation: 1010793 MB-seconds, 330 vcore-seconds
Show 20 -|entries Search:
Attempt ID Started Node Logs
appattempt 1609788795671 0023 000001 N/A N/A N/A
Showing 1 to 1 of 1 entries.
io. ~  ~  Highlight All Match Case Match Diacritics Whole Words X

ITI- Streaming Layer

Now starting the spark job with redis as streaming layer. The data will be read from mongodb and
streams will be created in redis which will be used in spark for processing.

The dockerfile for spark is created as following:

S
S

sudo nano spark.Dockerfile
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(=] Terminal + 04:17 10 s iz ®
tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 spark.Dockerfile

apt-get update \

apt-get install -y locales \
dpkg-reconfigure -f noninteractive locales \
locale-gen C.UTF-8 \

Jusr/sbinfupdate-locale LANG=C.UTF-8 \

echo "en_US.UTF-8 UTF-8" >> [etc/locale.gen \
locale-gen \

apt-get clean \

rm -rf Jfvar/libfapt/lists/*

LANG en_US.UTF-8
LANGUAGE en_US:en
LC_ALL en_US.UTF-8

apt-get update \

apt-get install -y curl unzip \
apt-get clean \

rm -rf fvar/libfapt/lists/*

PYTHONHASHSEED ©
PYTHONIOENCODING UTF-8
PIP_DISABLE_PIP_VERSION_CHECK 1

JAVA_MAJOR_VERSION=8
JAVA_UPDATE_VERSION=131

JAVA_BUILD_NUMBER=11

JAVA_HOME Jusr/jdk1.S{JAVA_MAJOR_VERSTON}.®_${JAVA_UPDATE_VERSION}

PATH SPATH:SJAVA HOME/bin
curl -sL --retry 3 --insecure \
--header "Cookie: oraclelicense=accept-securebackup-cookie;" \

e Get Help &Y Write Out @Y Where Is & Cut Text @8 Justify §8 Cur Pos GV Undo Mark Text To Bracket
il Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo Copy Text Where Was

(] Terminal 04:17 10 s 9i> ®
M tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 spark.Dockerfile
ENV PYTHONIOENCODING UTF-8
ENV PIP_DISABLE_PIP_VERSION_CHECK 1

ARG JAVA_MAJOR_VERSION=8

ARG JAVA_UPDATE_VERSION=131

ARG JAVA_BUILD_NUMBER=11

ENV JAVA_HOME /usr/jdk1.${JAVA_MAJOR_VERSION}.0_${JAVA_UPDATE_VERSION}

ENV PATH $PATH:S$JAVA_HOME/bin

RUN curl -sL --retry 3 --insecure \
--header "Cookile: oraclelicense=accept-securebackup-cookie;" \
"http://download.oracle.com/otn-pub/java/jdk/S{IAVA MAJOR VERSION}uS{JAVA UPDATE_ VERSION}-bS{JAVA BUILD NUMBER}/d54c1d3a@95b4ff2b6607de96fal
| gunzip \
| tar x -C fusr/ \
&& 1n -s SJAVA _HOME /fusr/java \
&& rm -rf $JAVA_HOME/man

ENV SPARK_VERSION 2.4.7
ENV SPARK_PACKAGE spark-${SPARK_VERSION}-bin-hadoop2.7
ENV SPARK_HOME /usr/spark-${SPARK_VERSION}

ENV PATH SPATH:S${SPARK_HOME}/bin
RUN curl -sL --retry 3\
"https://downloads.apache.org/spark/spark-${SPARK_VERSION}/${SPARK_PACKAGE}.tgz" \
| gunzip \
| tar x -C fusr/ \
&% mv /usr/$SPARK_PACKAGE $SPARK_HOME \
&8 chown -R root:root $SPARK_HOME

WORKDIR $SPARK_HOME
CMD ["bin/spark-class”, "org.apache.spark.deploy.master.Master"]

A A i A Ak A i A - k k

st B B Beine BRsh Benthe B B B
Updating the docker-compose.yml file for streaming layer. Spark master and worker docker are
created as separate dockers and another docker is created for redis.

S sudo nano spark.Dockerfile

$




(=) Terminal ~ 04:20 10 s 5z @
tazeen@tazeen-HP-15-Notebook-PC: ~

4.8 docker -compose. ymlL

: sequenceiq/hadoop-docker:2.7.0
depends_on:
- py-mongo
networks:
- default_bridge
volumes:
- ./mongo-app:/var /www/html
py-mongo:

build:
context:
volumes:
- ./mongo-dat data/db
- ./mongo-app:/var /www/html
ports:
- "27017:27017"
environment:
- MONGO_INITDB_ROOT_USERNAM
- MONGO_INITDB_ROOT_PASSWOR
networks:
- default_bridge
image: py_mongo
spark-master:
container_name: spark-master
image: spark
buil
context
dockerfile: spark.Dockerfile
command: bin/spark-class org.apache.spark.deploy.master.Master -h spark-master
hostname: spark-master
environment:

e Get Help &Y Write Out @i Where Is & Cut Text gs Justify §8 Cur Pos GV Undo Mark Text To Bracket
#lil Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo Copy Text ere

(-] Terminal 04:20 10 s 9i> ®
M tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 docker -compose. ymL
environment:
MASTER: spark://spark-master:7077
SPARK_CONF_DIR: /conf
SPARK_PUBLIC_DNM localhost
expose:
7001
7002
7003
7004
7005
7006
e
6066
ports:
4040
6066
17077
18080
volumes:
- ./services/spark/dependencies:/master/lib
- ./services/spark/py-scripts:/master/scripts
networks:
- default_bridge
spark-worker:
image: spark
container_name: spark-worker
command: bin/spark-class org.apache.spark.deploy.worker.Worker spark://spark-master:7077
hostname: spark-worker
environment:
SPARK_CONF_DIR: /conf
SPARK_WORKER_CORES: 2
SPARK_WORKER_MEMORY: 1g
PARK_WORKER_PORT: 8881
SPARK_WORKER_WEBUI_PORT: 8081

Get Help g Write Out @Y Where Is gl Cut Text @® Justify §¢ Cur Pos GRS Undo Mark Text To Bracket
Exit M Read File @ Replace all Paste Text QI To Spell $ll Go To Line [B4 Redo Copy Text here Was
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(=] Terminal + 04:20 10 s 5i> ®

1 tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 docker-compose.
environment:
ARK_CONF_DIR: /conf
ARK_WORKER_CORES: 2
SPARK_WORKER_MEMORY: 1g
ARK_WORKER_PORT: 8881
ARK_WORKER_WEBUI_PORT: 8081
ARK_PUBLIC_DNS: localhost
expose:
7012
7013
7014
7015
7016
8881
ports:
- 8081:8081
links:
- spark-master
depends_on:
- spark-master
networks:
- default_bridge
redis:
image: redis:latest
networks:
- default_bridge
volumes:
- ./mongo-app:/var /www/html
etworks:
default_bridge:
name: tazeen_bridge
olumes:
mongo-app:

Y Get Help &Y Write Out @i Where Is & Cut Text gs Justify §8 Cur Pos GV Undo J! Mark Text To Bracket
B Exit il Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo i Copy Text 8 Where Was

Spark is configured correctly and opening spark master terminal:

:~$ docker c -it 2911d8b26f56 /bin/bash
root@spark-master: /usr/spark-2.4.7# spark-shell
21/61/16 21:31:59 WARN NativeCodeloader: Unable to load native-hadoop library for your platform... using builtin-java classes where applicable
Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
Setting default log level to "WARN".
To adjust logging level use sc.setLoglevel(newLevel). For SparkR, use setLoglLevel(newlLevel).
spark context Web UI available at http://localhost:4040
spark context available as 'sc' (master = spark://spark-master:7077, app id = app-20210118213219-0000).
spark session available as 'spark'.
Welcome to

VR I
AN N
I «__I\_,_/_[ /_I\_\ version 2.4.7

Using Scala version 2.11.12 (Java HotSpot(TM) 64-Bit Server VM, Java 1.8.0_131)
Type in expressions to have them evaluated.
1p for more information.

oot@spark-master: fusr/spark-2.4.
, Jul 1@ 2019,
GCC 4.9.2] on linux
e "help", "copyright", "credits" or "license" for more information.

4:38 WARN NativeCodelLoader: Unable to load native-hadoop library for your platfo .. using builtin-java classes where applid
s default log4j profile: org/apache/spark/log4j-defaults.properties

etting default log level to "WARN".

o adjust logging level use sc.setlLoglLevel(newLevel). For SparkR, use setLogLevel(newLevel).

elcome to

! I
AN N
I | -_I\_,_/_l [_/\_\ version 2.4.7

Jsing Python version 3.6.9 (default, Jul 180 2019 ©3:14:56)
parkSession available as 'spark'.

Navigate to localhost:8080 to see spark master is running.
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© FirefoxWeb Browser ¥ 04:22 10 5, 5i> @

Spark Master at spark://spark-master:7077 - Mozilla Firefox

@© sel ® exe "y
& c @ @ [ localhost:3080 e i mweao @ =

spof'\z .., Spark Master at spark://spark-master:7077

URL: spark://spark-master:7077

Alive Workers: 1

Cores in use: 2 Total, 0 Used

Memory in use: 1024.0 MB Total, 0.0 B Used
Applications: 0 Running, 0 Completed
Drivers: 0 Running, 0 Completed

Status: ALIVE

~ Workers (1)

Worker Id Address State Cores Memory
worker-20210109205136-172.18.0.5-8881 172.18.0.5:8881 ALIVE 2 (0 Used) 1024.0 MB (0.0 B Used)

~ Running Applications (0)

Application ID Name Cores Memory per Executor Submitted Time User State Duration

~ Completed Applications (0)

Application ID Name Cores Memory per Executor Submitted Time User State Duration

s &) Firefox web Browser ~ 04:22 10 s 9i> ®

Spark Worker at 172.18.0.5:8881 - Mozilla Firefox

® sel @ exe £ Exe 2 Ho ¢ D 2 Ge /s -
&« c o ©@ [ localhost:8081 ses fad Do e =
SBGKS .., Spark Worker at 172.18.0.5:8881

ID: worker-20210109205136-172.18.0.5-8881
Master URL: spark://spark-master:7077
Cores: 2 (0 Used)

Memory: 1024.0 MB (0.0 B Used)

Back to Master
~ Running Executors (0)

ExecutorlD Cores State Memory Job Details Logs

To create streaming data, a text file is generated with redis streams from mongodb database. The
data for November and December 2018. The mongodb script is saved as mongo-app/create-stream-
data.py to generate data is below. I will only find the data for the flights which are not canceled,
therefore, column ‘CANCELLED’ should be 0.
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(=) Terminal ~
1

GNU nano 4.8

pymongo MongoClient, errors

DOMAIN =
PORT = 27017

client = MongoClient(
host = [ str(DOMAIN) + + str(PORT) ],
serve lectionTimeoutMS = 3000,
username
password

db = client.airlin
batchbata = db.flights.find({
: 13

batchstr = str();
document batchData:
(document);
batchstr = batchstr +
open( outfile:
outfile.write(batchstr)

errors.ServerselectionTimeoutError

( , err)

gf Get Help &Y Write Out @i Where Is g Cut Text
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(=] Terminal + 15:33 10 s, 9i> @

tazeen@tazeen-HP-15-Notebook-PC: ~
GNU nano create-stream-dat.

pymoengo MongoClient, errors

DOMAIN =
PORT = 27017

client = MongoClient(
host = [ str(DOMAIN) + + str(PORT) ],
serverSelectionTimeoutMS = 3000,
username i
password = 5

)
db =

client.airline;

db. flights.find({ [
: 11 13,
1@ 1);

batchbata =
HI
i1, i1,
batchstr = str();
document batchData:
(document);
batchstr = batchstr +

+ document[ + document[

open( outfile:

outfile.write(batchStr)
errors.ServerselectionTimeoutError

( , err)

gf Get Help &Y Write Out WY Where Is & Cut Text @8 Justify o8 Cur Pos M- UL
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Now executing the script in mongo db docker container. It will create two stream data files as

tream-datal.txt and stream-data2.txt. These files will be used by redis docker container to generate

streams.

(-] Terminal 04:02 10 5 9i> ®

it root@F818c348F361: /var/www/html

:~S sudo nano mongo-app/create-stream-data.py
[sudo] password for tazeen:
:~$ docker ps
COMMAND CREATED STATUS

CONTAINER ID IMAGE

914ac8b3ff5d redis:latest "docker-entrypoint.s.." 23 hours ago Up 2 hours

e7f3481af964 spark "bin/spark-class org.." 27 hours ago Up 2 hours
0.0.0.0:8081->8081/tcp

2911deb20f56 spark "bin/spark-class org.." 27 hours ago
9.0.0.0:6066->6066/tcp, ©.8.0.0:7077->7077/tcp, ©.0.0.0:8080->8088/tcp, 7081-7086/tcp
340c48bb8220 sequenceiq/hadoop-docker:2.7.0 "/etc/bootstrap.sh -d" 2 days ago Up 2 hours
8040/tcp, 8042/tcp, B@88/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 58020 /tcp, 50070 /tcp, 58075/tcp, 50098/tcp

f818c348f361 py_mongo "docker-entrypoint.s..” 2 days ago Up 2 hours

Up 2 hours

PORTS
NAMES
6379/tcp
tazeen_redis_1
7612-7016/tcp, 8881/tcp,
spark-worker
9.0.0.0:4040->4040/tcp,
spark-master
2122/tcp, 8030-8833/tcp,
tazeen_hdfs_1
0.0.0.0:27017->27017/tcp

tazeen_py-mongo_1
:~$ docker exec -it f818c348f361 /bin/bash
root@f818c348f361:/# cd fvar/www/html

root@f818c348f361: /var fwww/html# python3 create-stream-data.py [

Let’s execute the script to execute streaming data from redis to spark master. The dependencies
required for spark is mounted on /master/lib folder in spark master. These dependencies consists of
jar files required to read redis streams in pyspark.
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Copying jar files to ./services/spark/dependencies folder which is mounted as /master/lib in spark
master.

bs (=) Terminal ~ 04:38 10 5 5i> ®

1 tazeen@tazeen-HP-15-Notebook-PC: ~/services/spark/dependencies
:~$ cd services/spark/dependencies/

3 S cp fhome/tazeen/spark-
spark-base.Dockerfile spark-redis-2.4.0.jar spark-stream.py

spark-master.Dockerfile spark-redis-dependencies/ spark-worker.Dockerfile

$ cp fhome/tazeen/spark-redis-dependencies/spark-redis-2.4.1.jar
' fhome/tazeen/spark-redis-dependencies/spark-redis-2.4.1.jar

cp: missing destination file operand after
Try 'cp --help' for more information.

: Permission denied
sudo cp /home/tazeen/spark-redis-dependencies/spark-redis-2.4.1.jar .
sudo cp /home/tazeen/spark-redis-dependencies/jedis-3.2.0.jar .

sudo cp /home/tazeen/spark-redis-dependencies/commons-pool2-2.0.jar .
s

0

3 S cp fhome/tazeen/spark-redis-dependencies/spark-redis-2.4.1.jar .
cp: cannot create regular file './spark-redis-2.4.1.jar":

The python script to execute streaming reads streaming data from redis host, it’s host ip can be seen
from bridge network. For redis-docker IP address is : 172.18.0.4
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(=) Terminal ~ 04:46 10 s 5i> @

38

tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ docker network inspect tazeen_bridge

"Name "tazeen_bridge",
"dedd@bcc7794a920abff474b5a60420925dc41a4b1009e8abf56c9980echbf727",

: "bridge”,
"EnableIPv6": false,
"IPAM

"Driver": "default",

72.18.0.0/16",
"172.18.0.1"

Internal’
"Attachab
"Ingress
"ConfigFrom

"Networ

1,

"ConfigOnly

"Containers":

"2911deb20f56af3aec48fdec310390d97332a13348d260T45e0833da0ced473ec": {

"Name": "spark-master",
"EndpointID": "679a@bdccc207e58a33d3b2abf0d2485cbea®55a33293edf27061F671699f03F",
"MacAddress": "02:42:ac:12:00:02",
"IPv4Address”: "172.18.0.2/16",

"IPv6Address": ""
1,
"340c48bb8220ec3fddfOafc6449105aafcc92f9bafa957ca6792752a60bb97%e": {
"Name": "tazeen_hdfs_1",
"EndpointID": "60c7c504525b53a272541979538bcb17cb95bde@eboef382789f9153bdoa7e5a",
"MacAddress": "82:42:ac:12:00:06",
"TPv4Address": "172.18.0.6/1 _




() Terminal ~ 04:46 10 5,5i> ®

M~ tazeen@tazeen-HP-15-Notebook-PC: ~

"340c48bb8220ec3fddfe@a0c6449105aafcc92f9bafo957ca6792752a68bbo79e™: {
" n_hdfs_1",
60c7c504525b53a272541979538bcb17cb95bde@ebfef382789f9153bdaaT7e5a" ,
"MacAddress 02:42:ac:12:00:06",
"IPv4Address
"IPv6Address":

1,
"914ac8b3ff5d583e35eca5ef9354b37dfb788fef739b2fdbbbd6d1a5c73a6967": {
"Name": "tazeen_redis_1",
"EndpointID 'b5c97a7b4d48b4db722aa9e2c0e645ec4c3036baa8f231cac8c93058042af433",
"MacAddress "02:42:ac:12:00:04",
"IPv4Address .
"IPv6Address

s

1,
"e773401ar9649c91f17d07e134d477b7a8c66b475560827b1bbcef903cfde3da™: {
rk-worker",
"80b071c8c3a69b0610a9932ceb6cf5e@ach4c77aeb5a18d28f070078eb4c63169",
"@2:42:ac:12:00:05",
"172.18.0.5/16",

_py-mongo_1",
"15ae562a43de1c70253a0c3115a480d83b6497abf68d1442617cb96abcae5ec?”,
"MacAddress": "@2:42:ac:12:00:83",
"IPv4Address 172.18.0.3/16",
"IPv6Address "

"com.docker.compose.network": "
"com.docker.compose.project”
"com.docker .compose.version”

i~5 D

The python script is summing the delay time for positive flight delays, the number of rows provided
in each stream and the month of flight date. The script is following:

(=) Terminal ~ 17:52 10 5 3i> @
[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 i i Modified
pyspark.sql Sparksession, SQLContext, DataFrame
pyspark.sql.types =
pyspark.sql. functions col, sum _sum, first, concat_ws, split, count _count

.master(
.config(
.config(
.getOrCreate()

ensors = spark \
.readStream \
.format( )\
.option( . )\
.schema(StructType([ \
StructField( , StringType()

)\
StructField( , FloatType()) \

M\
.load()
(row, id):

df_filtered = row.filter(col(
df_stats = df_filtered.select(_sum(col( )).alias( ), _count(col( )).alias(
concat_ws( , split(first(col( )), 11, \
split(first(col( )), J[el).alias( )).collect()
(df_stats)
month = df_stats[@][

sc = spark.sparkContext
myJson = sc.parallelize([{ :df_stats[0][ 15 : df_stats[e][ : month}])
myDf = spark.read.json(myJson).write.format(

.option( 5

.mode( )\

[ Get Help gt Write out @Y Where Is g Cut Text @8 Justify g¢ Cur Pos G8l Undo Wl Mark Text To Bracket
pd Exit ail Read File @\ Replace &l Paste Text @l To Spell o Go To Line [{Hd Redo kM8 Copy Text here Was
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(=) Terminal ~
1

GNU nano 4.8

.option( 5

.schema(StructType([ \
StructField( N
StructField(

mA

.load()

(row, id):

df_filtered =
df_stats =
concat_ws(
split(first(col(
(df_stats)
month = df_stats[e][

row.filter(col(

D),

sc = spark.sparkContext
myJson = sc.parallelize([{

myDf = spark.read.json(myJson).

.option(
.mode(
.save()

3\

query = sensors \
.writeStream \
.outputMode(
.foreachBatch{process_row) \
.start()

query.awaitTermination()
Exception error:

C

gf Get Help &Y Write Out
W4 Exit il Read File

Now copying the script in ./services/spark/py-scripts/ folders which is mounted on /master/scripts

folder in spark master.

(=) Terminal ~
al
5

df_filtered.select(_:
, split(first(col(

@Y Where Is
@l Replace

17:52 10 s iz ®

tazeen@tazeen-HP-15-Notebook-PC: ~

)\

StringType()),
, FloatType())

\
A

) >=8)

sum(col( )).alias(

11, 1\
)).collect()

), _count(col(

),
J[e]).alias(

:df_stats[e][ 15 : df_stats[e][
write.format( DAY

A

, error)

& Cut Text @8 Justify §8 Cur Pos
fY Paste Text @I To Spell #ll Go To Line

18:21 8 5 9i> @

)).alias(

GR¥ Undo
S Redo

tazeen@tazeen-HP-15-Notebook-PC: ~fservices/spark/py-scripts

cd services/spark/
$ sudo mkdir py-scripts
S cd py-scripts/
$ sudo nano spark-stream.py
s [

: month}])

ER Mark Text
iMs Copy Text

g

Connecting to the spark master terminal and executing the script for streaming.
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(=) Terminal ~ 04:27 10 s 9i> ®
M tazeen@tazeen-HP-15-Notebook-PC: ~

CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
914ac8b3ff5d redis:latest "docker-entrypoint.s..” 24 hours ago Up 3 hours 6379/tcp
tazeen_redis_1
e7f3401af964 spark "bin/spark-class or 28 hours ago Up 3 hours 7012-7016/tcp, 8881/tcp,
0.0.0.0:8081->8881/tcp spark-worker
2911deb20f56 spark "bin/spark-class org." 28 hours ago Up 3 hours 0.0.0.0:4040->4040/tcp,
0.0.0.0:6066->6066/tcp, 0.0.0.0:7077->7077/tcp, 0.0.0. 080->8080/tcp, 7001-7006/tcp spark-master
340c48bb8220 sequenceiq/hadoop-docker:2.7.0 etc/bootstrap.sh -d" 2 days ago Up 3 hours 2122 /tcp, 8030-8033/tcp,
8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707/tcp, 50018/tcp, 50020/tc| 50070/tcp, 50075/tcp, 50090/tcp tazeen_hdfs_1
f818c348f361 py_mongo "docker-entrypoint.s.. 2 days ago Up 3 hours 0.0.0.0:27017->27017/tcp
tazeen_py-mongo_1
:~$ docker exec -it 2911deb2ef56 /bin/bash
root@spark-master: fusr/spar 4.7# 1s /master/lib
commons-pool2z-2.8.jar jedis-3.2.@.jar spark-redis-2.4.8.jar spark-redis-2.4.1.jar
root@spark-master: /usr/spark-2.4.7# 1ls /master/scripts/
spark-stream.py spark-stream.py.save
root@spark-master: fusr/spark-2.4.7# ./bin/spark-submit --jars /master/lib/spark-redis-2.4.1.jar,/master/lib/commons-pool2-2.0 r,/master/lib/
ar --class GenericObjectPoolConfig /master/scripts/spark-stream.py
:21 WARN NativeCodeLoader: Unable to load native-hadoop libra for your platform... using builtin-java classes where applicable
s default log4j profile: org/apache/spark/log4j-defaults.properties
INFO SparkContext: Running Spark version 2.4.7
INFO SparkContext: Submitted application: GenericObjectPoolConfig
INFO i e Changing view acls to: root
INFO i : Changing modify acls to: root
INFO i : Changing view acls groups to:
INFO i e Changing modify acls groups to:
INFO i e SecurityManage authentication disabled; ui acls disabled
i with modify permissions: Set(root); groups with modify permission
INFO Utils uccessfully started service 'sparkDriver' on port 41215
INFO SparkEnv: Registering MapOutputTracker
INFO SparkEnv: Registering BlockManagerMaster
INFO BlockManagerMasterEndpoin Using org.apache.spark.storage.DefaultTopologyMapper for getting topology information
INFO BlockManagerMasterEndpoint: BlockManagerMasterEndpoint up
INFO DiskBlockManager: Created local directory at /tmp/blockmgr-beb1687d-89f3-4c82-aeae-d186eefB4635
INFO MemoryStore: MemoryStore started with capacity 366.3 MB
INFO SparkEnv: Registering OutputCommitCoordinator

Now connecting to the redis docker container to send streams to spark. It consists of stream-
datal.txt and stream-data2.txt as the redis streams for November 2018 and December 2018. The
data is mounted as /var/www/html in redis docker.
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(=] Terminal + 17:47 10 s, 9i> ®
1 tazeen@tazeen-HP-15-Notebook-PC: ~

:~$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS
NAMES
914ac8b3ff5d redis:latest "docker-entrypoint.s.." 37 hours ago Up 5 hours 6379/tcp
tazeen_redis_1
e7f3401af964 spark "bin/sp -class org.." 41 hours ago Up 5 hours 7012-7016/tcp, 8881/tcp,
0.0.0. 081->8081/tcp spark-worker
2911debzof56 spark "bin/spark-class or 41 hours ago Up 5 hours 0.0.0.0:4040->4040/tcp,
0.0.0.8:60 066 /tcp, 0.0.0.0:7077->7077/tcp, 0.0.0.0:8080->8080/tcp, 7001-7006/tcp spark-master
340c48bb8220 sequenceiq/hadoop-docker:2.7.0 "fetc/bootstrap.sh -d" 2 days ago Up 5 hours 2122 /tcp, 8030-8033/tcp,
8040/tcp, 8042/tcp, 8088/tcp, 19888/tcp, 49707 /tcp, 50010/tcp, 50020/tcp, 50078/tcp, 50875/tcp, 50090/tcp tazeen_hdfs_1
f818c348f361 py_mongo "docker-entrypoint.s.. 2 days ago Up 5 hours 0.0.0.0:27017->27017/tcp
tazeen_py-mongo_1
:~$ docker exec -it 914ac8b3ffsd /bin/bash
root@d14ac8b3ffsd: /data# ls /var/www/html/
batch-data.py batch-data.txt batch-datal.txt create-stream-data output.txt stream-data.txt stream-datal.txt stream-data2.txt
root@d14ac8b3ffsd: /data# redis-cli < /var/www/html/stream-datal.txtﬁy

(-] Terminal 17:50 10 s, 9i> @

M tazeen@tazeen-HP-15-Notebook-PC: ~

"1610283002444-1"
"1610283002444-2"
"1610283002444-3"
"1610283002444-4"
"1610283002444-5"
"1610283002444-6"
"1610283002444-7"
"1610283002445-8"
"1610283002445-1"
"1610283002445-2"
"1610283002445-3"
"1610283002445-4"
1610283002445-5"
1610283002445-6"
"1610283002445-7"
"1610283002445-8"
"1610283002446-0"
"1610283002446-1"
"1610283002446-2"
"1610283002446-3"
"1610283002446-4"
"1610283002446-5"
1610283002446-6"
1610283002446-7"
1610283002446-8"
"1610283002447-0"
"1610283002447-1"
"1610283002447-2"
"1610283002447-3"
"1610283002447-4"
"1610283002447-5"
"1610283002447-6"
"1610283002447-7"
"1610283002447-8"
"1610283002448-0"
1610283002448-1"
"1610283002448-2"
root@914ac8b3ffsd: /data# redis-cli < ,’var,’www,’html/stream-dataz.txtD

Using the cli to check the potput saved in redis table. Keys * lists all the keys created in redis. All
keys starting with aygAverage are created by streaming. So saving all these results in stream-
output.txt file. The output file will be saved in mongo-app folder in disk as /var/www/html is
mounted for it.
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(=] Terminal + 17:53 10 s, 9i> @

tazeen@tazeen-HP-15-Notebook-PC: ~
root@914ac8b3ffsd: /data# redis-cli
127.0.0 6379> keys *

avgDelay:32a14818738d4c30abdeb29ecfo126e9"
5278584eb6d4e97a7e5b0723fe11b97"
:13able135bb849ef990250ad22051afd"
f396dcbb4a046f2aaaadea8Bebcc223”
71f858ef03c4bead719e9e27014bb87"
"avgDelay:b7f7e927a27d42ebbe39338e535bef9a"
"avgDela 05f504f2cf941debe2643cecdadaasb”
"avgDelay:976f3e87cf26483baaof644800d22a3b"
"avgDela: caf63cf593f4a53897369d76183891F"
"avgDela; a34323b6fc44cec8502c6a652dafsfe”
"avgDelay:50507c56e05c4c2aa671af610bbeeden”
26279eda5dd43cda83d9861cb81ddse”
02c091906dd479d839724c3072722cf"
9c4378e36064ce698e3e9b93a6b6386"
e66ae9681f4f959fbaeSecq055e59a"
:6d7ff531755c4fe687b0a189c633e99"
916537331e14087b4c663e77842fd7f"
69db4dbc16049d69db692edaads4258f"
2ae2866cd274fc797377d858a666621"
ab7291fafe441e093da598f06a7a163"
2c1462bd1aa34606f970dd4e1d658f5ch”
ddad59d09814996986a34c366127b46"
48c5164bas04f24bebdfed4e3df58be”
70770a65120e468e8e25cf94b4350b80"
d3e6f9780564a97be7ff94b01683055"
:T259cd4385e642d28ceb4321e366d883"
5b44f9fasdadedlala335252b56efbe”
2a67d301d784b67bd8e567d7dd11c91"
"avgDelay:0537aeab651e4e6c80f8e2f628701317"
"avgDela; 2aabc758d3545ebae4f32131c500489"
"avgDelay:8040a55e584947a9bdaf85930ec86b5c"
bf82bacab4a4671af95b733c8dfabib"
dde93d1bab649338a21023f114eelda”
8764dcca168d4031b1feed87bb58bcde”
d805a71634342afa5cb21872afff34b"
bcadf722ffe4965a0ad5baasfsenssd”

soffanAaAChaio CoaCD £Lassonon

17:53 10 s 907 @
tazeen@tazeen-HP-15-Notebook-PC: ~

3deDaae4d284e6491d3667726363b22"
debebb30203465a99deda371d933ade”
bBc1367ed2444038a831bb649de9as53"
b1b816b922f4feb86bbc36bfas8b981"
:de9e546743854096877b8ed0deads52as"
b36T4218274430bb3aa6bcd3bedadde”
d9230ff5c604a2fb27ce30f709ae979"
5a38c2d9e7e4f078bo4806e35c55a4 "
b31e26dfbca4feb8c99a02a98bd315d"
dc757adb6616493ca681049ac176a748"
3cbd52cde794d82a8945d928F324224"
9769Tc33cd742659625d51ee580bd32"
a56a40f7b5ec4850aa5ed23442b70350"
9171796bdbb450e8b399b4271752F 5"
:51410f3ed8554923bd11d5667fe56cof"
32b16913b6d45a892059bafbee5baf2"
996809389844695a82b2a4e1f057d44"
:36bd058676b24c43a878a8c284956e71"
b4eeof5aaal408c9ceala32cac483fe”
e20d4923cb48ae827405ef4f8f38d5"
ccB8766ba98edcaabc6l5eaafe6392e4”
la715ead9e4406893e5fb2a6d4d77bb"
"avgDelay:9de73769e8f541b58474e5a37c320383"
"avgDela; 4984b6b30664ec0958f30cabb7efebo”
"avgDelay:b0db3dce28304c6F985ef5bbe2690418"
f8392a3a92e64d5099e19007476368d1"
f@9a046cadc4baegb2b50ae02e47505"
27.0.0.1:6379> hgetall avgDelay:9f09a046cadc4baedb2b50ae02e47505
count”
"1799"
"month"
"12-2018"
"sum_of_delay"

16379> exit
o00t@914ac8b3ffsd: /data# redis-cli --raw keys avgDelay* | awk '{printf "hgetall %s\n", $1}' | redis-cli --raw > /[var/www/html/stream-output.tx

oot@914acsb3affsd: /data# [| I
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[# Text Editor v 17:54 10 s, 5i> ®

Open M~ stream-nutpul{.l;)sl:z V[VRead-Only]

2 1382
3 month
411-2018
5 sum_of_delay
6 40290.0
7 month
8 11-2018
9 count
10 805
11 sum_of_delay
12 25499.0
13 sum_of_delay
14 68845.0
15 count
16 1679
17 month
18 12-2018
19 month
20 11-2018
21 sum_of_delay
22 26080.0
23 count
24 1651
25 count
26 723
27 month
28 11-2018
29 sum_of_delay
30 21854.0
31 sum_of_delay
32 19%908.0
33 count
34 976
35 month
36 11-2018
37 count

1 count I

PlainText ~ Tabwidth:8 « Ln1,Col1 = INS

IV- Serving Layer

The last step is to create the serving layer which will show the results from batch and stream layers.
To create a serving layer, jupyter notebook image is used in container. The updated docker-
compose.yml is adds the jupyter image as below:
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(=] Terminal + 20119 10 s iz
1 tazeen@tazeen-HP-15-Notebook-PC: ~

GNU nano 4.8 docker -compose. ymlL
- 7013
- 7014
- 7015
- 7016
- 8881
ports:
- 8081:8081
links:
- spark-master
depends_on:
- spark-master
networks:
- default_bridge
redis:
image: redis:latest
networks:
- default_bridge
volumes:
- ./mongo-app:/var /www/html
datascience-notebook:
image: jupyter/datascience-notebook
volumes:
- /mongo-app: /home/tazeen/jup-notebook
ports:
- 8888:8888
container_name: datascience-notebook-container
networks:
- default_bridge
etworks:
default_bridge:
name: tazeen_bridge
olumes
mongo-app:

Y Get Help &Y Write Out @i Where Is & Cut Text gs Justify §8 Cur Pos GV Undo
#lil Read File @l Replace fY Paste Text @I To Spell $ll Go To Line [ Redo

Now executing docker-compose —build

(=) Terminal ~ 18:19 10 5 5i> @

[+1 tazeen@tazeen-HP-15-Notebook-PC: ~

> Using cache
ed4lela3clbeq
Step 22/22 : CMD ["bin/spark-class", "org.apache.spark.deploy.master.Master”]
> Using cache
> f0732961debf
Successfully built fe732961debf
Successfully tagged spark:latest
Pulling datascience-notebook (jupyter/datascience-noteboo
latest: Pulling from jupyter/datascience-notebook
da7391352a%b: Already ists
14428a6d4bcd: Already exists
2c2d948710f2: Already exists
ca78f2d1592f: Pull complete
9e7a2fbed339: Pull complete
d8b4c85de6bd: Pull complete
773273f9a979: Pull comple
73968alcce87: Extracting [= 5.368kB/5.368kB
bgbc7c3f9e37: Download complet
5c47e33bf3e4: Downloading [ 2.127MB/62.9MB
0f60d494db95: Downloading [=> 3.233MB/96.36MB
62111c680dc9: Download complete
1165e39cb1e8: Download complete
0e36996F6dd3: Waiting
f9c152086a9d3: Waiting
f79fdd95f721: Waiting
ec79857d12e8: Waiting
556c3a8978ae: Walting
1696bccf31c7: Wailting
729adcb479ab: Waiting
2c1bda956783: Waiting
821bb95dabe7: Waiting
340dabe791df: Waiting
2feef3706b64: Waiting
eabb550054b1: Waiting
38cb299b6e9d: Waiting
d85280d20762: Wailting

ER Mark Text
iMs Copy Text

The jupyter docker container is up and running on the url provided below:
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(=] Terminal + 19:21 10 s iz

1 tazeen@tazeen-HP-15-Notebook-PC: ~ Q

me /notebook_cookie_secret . : ‘ .

07:36. NotebookApp] JupyterLab extension loaded from fopt/conda/lib/python3.8/site-packages/jupyterl
ab

07:36. NotebookApp] JupyterLab application directory is fopt/conda/share/jupyter/lab

:07:36. NotebookApp] Serving notebooks from local directory: [home/jovyan

:@87:36. NotebookApp] Jupyter Notebook 6.1.6 is running at:

07:36. NotebookApp] http://e587c9a78ffc:8888/2tok 0dc82fbda7910a4692abcb6f67abbbe150440c49517c5fF1

:07:36. NotebookApp] or http://127.0.0.1:8888/?token=00dc82fbda7910a4692abcb6f67abbbe150440c49517c5T
i

:07:36. NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confi
rmation).

:@87:36. NotebookApp]

To access the notebook, open this file in a brows
file:///home/jovyan/.local/share/jupyter/runtime/nbserver-7-open.html
Oor copy and paste one of these URLs:
http://e587c9a78ffc:8888/?token=00dc82fbda7910a4692abcb6T67abbbe150440c49517¢5F1
or http://127.0.0.1:8888/7token=00dc82fbda7910a4692abcb6f67abbbe150440c49517c5F1
Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
Using Spark's default log4j profile: org/apache/spark/log4j-defaults.properties
21/01/10 14:07:39 INFO Master: arted daemon with process name: 1@spark-master
21/01/10 1 INFO arted daemon with process name: 1@spark-worker
21/01/10 INFO i Registered signal handler for TERM
21/01/10 1 INFO i Registered signal handler for TERM
21/01/10 INFO i Registered signal handler for HUP
21/01/10 INFO ils: Registered signal handler for INT
21/01/10 INFO i Registered signal handler for HUP
21/01/10 INFO ils: Registered signal handler for INT
21/01/10 1 8 WARN NativeCodelLoader: Unable to load native-hadoop library for your platferm... using builtin-jav

m | 21/01/10 1 8 WARN NativeCodelLoader: Unable to load native-hadoop library for your platferm... using builtin-jav
a classes where applicable
21/01/10 1 INFO SecurityManager: Changing view acls to: root
21/01/18 g INFO SecurityManager: Changing view acls to: root
21/01/10 1 INFO SecurityManager: Changing modify acls te: root
21/01/18 8 INFO SecurityManager: Changing modify acls to: root
21/01/10 1 INFO SecurityManage Changing view acls groups to:
21/01/18 INFO SecurityManage Changing view acls groups to:

24 /A1/1A - TNEA SarncituMananar: Chanainn madifu arlc arnunce tn-

Navigating to the jupyter notebook on the url provided.
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3 © Firefox Web Browser ¥ 19:21 10 s9iz

Home Page - Select or create a notebook - Mozilla Firefox

S pyth | @ get k jup fd cor & 14 @ jup wv Pyt w Jup @ Ho @® do
<« ¢ @ © | [ localhost:aasa/tree e hd v IND @ =
’ 'Jupyter Quit Logout
Files Running Clusters
Select items to perform actions on them. Upload | New~ 2
0|~ M/ Name ¥ | Last Modified File size
[ work 8 days ago

Now uploading output files in jupyter. These files are save in mongo-app folder which is mounted
in the jupyter container.

First saving HDFS batch output file in mongo-app folder by:

(=) Terminal ~ 20:01 10 s, 9i>
[+1 tazeen@tazeen-HP-15-Notebook-PC: ~
bash-4.1# fusr/local/hadoop/bin/hadoop fs -get juser/output/part-0eeee.txt /var/www/html/batch-output.txt

21/01/10 10:00:51 WARN hdfs.DFSClient: DFSInputStream has been closed already
bash-4.1#

The stream-output file in already saved in mongo-app folder as previously shown. Now uploading
these files in jupyter notebook.
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20:06 10 s, iz

File Upload
I Recent 4 | {jttazeen | mongo-app |

G} Home Name
=| batch-data.py
Desktop =| batch-data.txt
=| batch-datal.txt

O

[E pocuments
& batch-output.txt

4

Downloads #| create-stream-data.py
=/ output.txt
1 Music P
=| part-00000.kxt
& Pictures = stream-data.txt
= stream-datai.kxt
B Videos

=| stream-data2.txt

& stream-output.txt
+ Other Locations

20:07 10 5,907

Home - Mozilla Firefox

Hos ® do Ju

¢ @ © | O localhost:sa88/tree

7~ Jupyter

Files Running Clusters
Select items to perform actions on them.
0/~ m/
[y | stream-output.ixt
0 batch-output txt
3 work

&' Untitled.ipynb

1.2kB

Text JSi
2051MB  Text JSis
1457MB  Text JSis
117 bytes Text 20:00
1.1kB Text 15:33
89bytes Text 17:44
117 bytes Text 19:58
95bytes  Text 13:40
28.9MB  Text 15:24
28.6MB  Text 1634
13.8kB Text 17:53

AllFiles

we D ¥

Quit

Upload
Name « | Last Modified
Upload Cancel
Upload Cancel

8 days ago

Running 38 minutes ago

Finally creating new notebook to display results from the batch and stream layers.
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Logout

New~ &

File size

34.8kB




©) Firefox Web Browser ¥ 20:16 10 s,z

Serving Layer - Jupyter Notebook - Mozilla Firefox

jup i cor & 14 @juwp w Pyt W Jur @ Ho @® do Jup A se

c @ © | D localhost:8888/notebooks/Serving Layer.ipynb | SR w L IND @ =
: Jupytel’ Serving Layer Last Checkpoint: an hour age (unsaved changes) Logout

File Edit View Insert Cell Kernel Widgets Help Trusted |Ke‘ne\ (o]
B+ 2 9 B 4+ ¥+ »Rin B C B Coe - =

Results from Hadoop file System after batch data analysis

In [2]: myfile = open("batch-output.txt")}
txt = myfile.read()
print(txt)
myfile.close()

Average Delayed time in year 2017 is 37.647597526 minutes
Average Delayed time in year 2018 is 36.3842229856 minutes

Results from Spark after stream data analysis

In [4]: myfile = open("stream-output.txt")
txt = myfile.read()
print(txt)
myfile.close()

month
11-2018
count

1677
sum_of_delay
75396.0
manth

5. Results

I was able to complete the lambda architecture and list few commands for redis lab. Multiple
containers on the same network through bridge network. A custom bridge network-tazeen_bridge is
created for communication. The results of lambda architecture are displayed in jupyter lab. It can be
seen by the map/reduce job that average delayed flights time is around 36 minutes for year 2018
and around 37 minutes for year 2017. There is not a lot of delayed time in flights in both years.
More such analysis can be done for more years. Streaming job has been quite fast and results are
saved in redis quicker.

Problems faced:

It was difficult project because of different layers and communication. Each step was challenge and
working alone increased the difficulty. Understanding communication with hadoop and mongo
database, then creating a map/ reduce job, communication with redis and spark then showing results
in jupyter lab. I had difficulty in understanding each step and had to search a lot. Spark SQL and
queries are quite difficult and new to me. I had spent a lot of time to understand each process and
execute it. There were also problem due system resources, a lot of time was required for huge data.
Script execution would stuck and need to start again for large data. Overall it was a lot of learning
but very difficult to implement. It took a lot of efforts and time to complete it.
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