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Abstract

Cloud computing has become a popular IT technology in recent years. Applications can
be built to provide elastic services through network. Amazon is the most famous vender to
provide cloud services. Elastic MapReduce (EMR) is one of the most popular services provided
by Amazon, where users can rent and build scalable Hadoop cluster. The cluster can be used
in various of applications, such as log analysis, web indexing, data warehousing, machine
learning, etc.

In this thesis, based on the open sources OpenStack and Hadoop, we integrate both tech-
nologies and provide an EMR service on OpenStack. Users can set up and run a Hadoop cluster
via the GUI interface. Usually, Hadoop program is handled with command line approach. Along
the way, (1) we use the Ceph technology to support object storage, such that our Hadoop
cluster can process really big data and the results can be stored even after the cluster is
released; (2) we use S3 storage for the cluster communication and authentication; (3) we have
modified the Dashboard of OpenStack to provide better user interface. Based on 4 servers
our experimental results show that our platform can process data up to IT within few hours

The capacity can be further improved:with hardware upgraded and we leave it as a future work.
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B2 EFE MDS k3k 4% o MetaData> » RBD(RADOS Block Device) B|+ 144% & Resizable -
Thin-Provisioned & Block %% » # %% £33 Snapshotting ¥ Cloning %47 > RBD ¥ i%:F rbd
kernel module it {7 %% enP~18 > & £ £5iF librbd # & #% % Qemu/KVM ¢ Guest # % » pme &4
libvirt ¥ #% & hypervisors # * > @ RADOSGW(RADOS Gateway) R|+¥ 1214 - B £ 3% S3 & Swift
API & Object Storage PRF% o
BreE4E? o Client #$- B Cluster JRAFEWLFF > R HF- B2 gl > ahivr it

~ 8L (4r:gateway ~ broker, APL.. %) iz ¢ R (FIRFE >ty M E2 VB P L A4 > @ 2 B - & 25
AREMETRFE EREBIRRY P8 7t Ceph 52 7@ L B2 8% & Client 4
PZdc@ g OSD &7 3P~ OSD e Tl fe £ & H & & 32 7 422 pl » 1/ i Data Safety & High
Availabilty e#R#x > % F OSD 3 2 K 4ZP% > Monitor € %t OSD ¢iF B Vi A B % 0SD eh
High Availability - Ceph = iz 3+ «w & 2 5 CRUSH(Controlled Replication Under Scalable
Hashing)[19] -

Client ¥ 12 # i Ceph Stroage Cluster Protocal it {F Object 5B~ 53 Object P& 4_4|
* " Pool” 1¥% - B#fEAs %4 o Client ¥4 L Pool % 7373z Object > # % Pool €73 & ™2
# @) & ik (Replicas Size) ~ PG(Placement Group) #® £ CRUSH LA > &7 & Pool ¢ 7 Object

9



¢ i #F hash Sv#c ( FE% 4 Robert J. Jenkins. Hash[21]) ¥ mask # 4 fe3] PG + > & CRUSH %
RIT 2 &P & 50 a0 OSD Bt (8 B At mdk AL 5 Bucket) 122 $HiE a2 p) > PG iy 3 P A5 48
Pool @] 4 dcer CRUSH *RAIAL:- 3 495 % 2% OSD -

Client # z Monitor ~0SD ~MDS - CRUSH ~

pRi% IP ¥ Port > OSD Map Rl

3% Monitor P~ Cluster Map > Cluster Map #

PG Map 3t > % Monitor ~ OSD ~ MDS Map ¥ i & 3zdk¥75 PRIk f& &2

#e 77 Pool X %> Crush Map ¢ RI&ze#x OSD ¢ Buckets 4 2 $+ERA] > PG Map RIA ;a4
#+% PG ek & o Client ) v #i8 Cluster Map »# 3+ & 4197 & 55 Object ¢ PG £ OSD - & ®

3% OSD il » Flpt & fz ik Cluster Map & Cluster ¢ &3 - X m?‘;%,j*#fl?g’? £& > @ Monitor

Cluster #.i%:i% Paxos part-time parliament ;% &2 [20] % &% Cluster Map # Monitor Cluster

¥ 25 Strong Consistency {28 » F]ut § 7 OSD SKAFPFe E 374 » P> 7 &84 > 5 :8 Monitors
27 Cluster Map = #7 > k#& # High Availabilty PRz
=== === ———— n T - —— I e e 1
1 Pool 1 11 Pool 2 [N Pool 3 1
: pool name=data : : pool name=metadata : : pool name=rbd :
I rep size=3 I rep size=1 I rep size=1 |
1 pg num=3 (| pg num=2 [ pg num=5 I
: crush ruleset=1 : : crush ruleset=2 : : crush ruleset=1 :
1 r——— r——- 11 | 1 Fr——— r——— r——— 1
om0 e 0 miimiian
A A I A R A
[ I pg ! I f-m-te [ I pg ! 1 pg ! 1
| RER I [ |33 | | 34 |
I | | I
Logic View
Physical View
imai T TTTTTTTTTTTTTTTTTooomoomoooomTooes |
I I
| osd.0 osd.1 osd.2 :
! pg || re pg pg pg pg |
: 10 || 11|12 3.2 33 a1 [
I
| — 1
I | ruleset2 : 1
|
I osd.3 osd.4 : osd.b 1 :
1 |
| pg [ [ rg pg re ! re || e || pe || PE |1 :
| 11 12 3.0 1.0 1.2 3.4 : 1.1 1.0 2.0 21 1 "
| ) f—_— [
e e e e e e e e e e e e e e o o e = = = = = e = = = = = == — 1
B 2.8: Ceph Pool 24 B
RADOSGW #_- i Ceph #7# & & FastCGl module > ¥ i#% i Apache HTTP Server # % Amazon
S3 API £ OpenStack Swift APl % i& {5 Object Storage ¢33 P~ RADOSGW # ¢ #& *” .rgw” -

. rgw. buckets” .. % Pool - * k&% RADOSGW #ti& * bk 5548 *2 ~ bucket ~ object »
2 RADOSGN éHiS® - &5 87 & ¢k S3/Swift PRAE 1 e 42 -
Bucket/Container F 3t € A6 s & 2 (R 2.9
ifp b F3 o B¢ 2 ¢ 7 bucket_id > @ &% S3/Swift “7iEF 0 Object ARG w17
ooy g Ak 2 5 B RADOS Object #7i%% (FE% ~ -] 4MB) »

FAH B <bucket_id>_<object_key>” ik &0 @ At object & user.rgw.manifest” ¢

log » Flst
tig * S3/Swift APl #7&& = e
" .rgw’ £ pool t.rgw ¥ i object € #F bucket
. rgw. buckets”

&7 pool % Pool ¥ &1 object name
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Bttt € 5 H 4 i object name(object name i " <bucket_id>_ shadow  <id> <serial
number>” AL GRETF) 0 FlUt F # P Object PF o K€ 5 CRUSH #7384 ke PG A fie kA fc i
Pool *# #1i& * e OSD disk 10 -

1 1
I Bucket/Container | I Bucket/Container | I Bucket/Container |
: name=cyfang-ex : : name=cyfang-ex2 : : name=<bucket_name> |
I
I 10ME.zip | I 10MB.zip I | : I
: hello.txt : : hello.txt : : | <object_key > | |
I
L e e e e = 4 i, J e e e e e e - = -
S3/Swift Logic View
RADOS Logic View
pool name=.rgw pool name=.rgw.bucekts
cyfang-ex default.5769.4__shadow__8QQ5..._1

default.5769.4_10MB.zip

default.5769.4__shadow__8QQ5..._2

default.5769.4_hello.txt default.5769.4__shadow__80Q5..._3

<bucket_name>

default.6250.1__shadow__EbZg..._2

| |
| |
| default.6250.1_10MB.zip | default.6250.1__shadow__EbZg..._1
| |

default.6250.1_hello.txt

default.6250.1__shadow__EbZq..._3

| <bucket_id>_<object_key> | |<bul:ket_id>_shaduw_<id>_<seria|number>

B 2.9 RADOSGW _ii5 75 St & W

2.4 Amazon Elastic MapReduce (Amazon EMR)

Amazon EMR & 41* — ® ¥ §1* Hadoop 122 it {7 4 47583 8 GPRA: > ¥ MUB B IRIFHiE * > £ 5
g Amazon EC2 JR7+FaE = - B A F#KE & 49 Hadoop Cluster % # [22] > ¥ %6 Console(a
web-based user interface) ~CLI(Command Line Interface) - Web Service API %i& {7 Cluster
g o HY MR » FE& 0 HE AWS: # 7 Amazon EC2, Amazon S3, Amazon DynamoDB, Amazon
RDS... % > ¥ $iFiTu JRIFeNE * K273 b onff (7> 4o: 7023538 EMR %4 47 & Amazon S3 ehf
S ifh%“—] J1 % % %% | Amazon RDS # Amazon DynamoDB e

Amazon EMR ¥ rigt i * AF 5 2 R > ¢ 7 log A 47~ kil TR AR B
EH Y« £ @A 47 (financial analysis) ~ # % #i#t (scientific simulation) ~DNA & 7] A 4%
(bioinformatics) - Amazon EMR +# & %5 7§ # Cluster #ti¢ * i * o

wi¢ * EMR £x# Instance P> ‘,’T‘.’) o~ EC2 F*hBF 51 EMR # * chy * » @ A& S3 PRAF
7 * 1 Rl~ % Data Request ~ Storage ~ Transfer = fa{&#¥:i&{7jc% > Request = & # 1000 & PUT -
COPY ~ POST ~ LIST e i= NT 0.15 =~ (USD 0.005) 3% »# 1000 % GET & # i g4 NT 0.12
7~ (USD 0.004) 3% > DELETE R|7 4<% > Storage = & 2 GB-Month % 3% ¥ = > & 1024GB-Month
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mT ks GB 2 NT 2.85 =~ (USD 0.095) *%& » & Data Transfer * & + @ % S3 #un g % &7z
PRt TR EE* S3 3 EC2
P Region ¢fim™ 2 4 » FzP~ S§3 7| Internet ¢y * » & 1G #fxf - 10 TB /i & ™ pF >

# GB m NT 3.6 =~ (USD 0.12) 3%

Amazon ¥ % # Request £ Storage #p * > T

» Transfer ~ Request ~ Storage % & = 4c % § .7 § &%

T 5? o
Standard On-Demand 1%
Instances Type | vCPU | ECU | Memory | Storage | Network | EC2 Price | EMR Price | & ] p¥ic %
ml. small 1 1 1.7 GB 160 GB Low NT$1. 80 NT$0. 45 NT$2. 25
ml. medium 1 2 2 GB 410 GB | Moderate | NT$3.60 NT$0. 90 NT$4. 50
ml. large 2 4 | 3.75 GB | 840 GB | Moderate | NT$7.20 NT$1. 80 NT$9
ml. xlarge 4 8 4 GB 1680GB High NT$14. 40 NT$3. 60 NT$18
# 2.1: EMR PRax#% 4 (2 USD/NTD =1:30)
2.5 Cloud-Init
Cloud-Init - % 2 Python ¢ {¥<7 OpenSource % i [23] > i & # 5 £.% *Mxd Cloud Instance

pieEtgrtaka s 5 Ubuntu Cloud Images ¥ EC2. *
FRRNEFER > AT I b

Ubuntu images 3%° fEk % K - 7 11518

#cloud—config
chpasswd:
list: |
root : password
expire: False

ssh_pwauth: True

B de b F oS i Fo b Instance FFdp ® - user-data f-#ci@ ¥ o ¢ i@ Instance Fode (S 0 B
Metadata Server B~i¥ User Data f:&{7 % sienfie® » % root %45 % { 5 password i ¥ 3F sshd

¥ 158 password S&¥ 0 4T LV iR (7 e iF;
* ,%“fuf‘%%ﬁ?‘\;{i
c B A LA
LR

- RERE AT

« # {7 Script

2 * ¥ % launchpad[24] * #5318 & &bk T e

12



o

$ 2% iR

%+ AWS EMR ¢ Launch a Streaming Cluster[25] & » 3/ B 3.1 eh 5 3Lp Einfe > F ¥ a

L At
AR F TS

1. Input Data: 4I* Object Storage W 3xc#7F 3+ & chF4l > Fpt v L R-F A% & 7] Object Storage

(B

o

2. Launch Cluster: 41* OpenStack B fc#r% Hadoop Cluster » ik #7% ¢ * (Cluster R#-= |

=3
e
Exds 91 Z e Instance A2 %KE > T P FE Y o
3. Run Hadoop Job: ¥ i#%iE Object Storage B~# F# ke 7 Hadoop #2:%ent% -

4. Output Data: #{é Hadoop-Job ¥ ié—%*ﬁ.s%%ﬁ] 3] Object Storage » &7k o

Run
Input Launch Output
Data » Cluster » 'H“gj%%g“p » Data
[mm———————— M [Tmmm—m === e ———— N mEm———————— -

Specify data
input / output,
the processing

application

Select Instance

|

|

Upload Data to I
Flavor & Count |
|

|

Object Storage

Compute result to
Object Storage

Bl 3.1: istpEimsm

%% Hadoop R j K3 ie# F iy >3 > HBE AL =B A (B:3.2):

. a*”"#'lféa: d ¢ Horizon &% %=t % Client 1 % » % 7 ¥ ¢ OpesStack # % &7 %3 -

3
@ FL TR FRERRY > N F &y T Keystone B:AT 0 RIF % API P~1¥ OpenStack  PRi%

e endpoint & {7 @& * > Fyt K- Horizon FE 4541k - B A G o

© kg fIr S3 & Swift API ¥ 2 & Object Storage &7 T chigis » FIi ¥R * F 158
APT i m FAtercd (4o & p Log * @) 2 157 £ 518 OpenStack £ I ke Instance i&

FEE T
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Custom Horizon

Create Hadoop Openstack Hadoop Instances
Cluster & Job L | [| CreateCluster _ _ _

Watch Status Dashboard | \) !
L

Private
Network

Node

\

Get Hadoop
Put hadoop Status Master
Config ~ Job Node Slave
Get job and :
\ - Updatey
Put Data OOb' f /
Get Data jec Get Input data
(S3 ~ Swift)  Object Storage Output results

Bl 3.2: FITH8

% k& : #& Dashboard i {7 Hadoop Cluster <4l » ¥ ® Cluster it #34¢ Object Storage
B F A2 Hadoop Job 44 i3

IR PG T SR

EAGFAONERE: - RFRFRS o 5B PREF - LFFE- 5 p B35B Server(de
L

s
Puppet) % fie® Cluster ek & i i FEhenBRIRARE 7 > Flo 8 * ¥ < FRE ;arsf{n_]
EAd R FnRBEY > FiF 2a 956 Horizon 425 » ® B4 Cluster & 730 Fpe s »

i 392 Cluster #i€ > ¥4t it ® ¥ g & Hadoop Cluster -

TR A6 d R F AR Hadoop Job oA R0 F U R LB E 2
Hadoop Cluster > P ¥ se m 2 3@ *# ﬁf’“r%’ B IR E o Fp L T ec L B F TR
* KB plEinge o F1P A R & Horizon A2:¢ & #4235 4% OpenSource > i@ * ¥ ¥ =¥
Custom Horizon f » i 423% % A2 #ci¢ * » % Dashboard *» & 5 * # =4 > Tt i * 44 7

poiTE
3% Dashboard @ * (4v: B 3.3)> @ 3 4| X d JRIFFE TG & * o

3. Hadoop Cluster st ff: ¥k * & OpenStack *# 7 #4322 = % @ Hadoop Cluster * -~

4.

# % = Hadoop Cluster i - ﬁwb %34 » #7¢0 Slave Node » % #i 4¢ Task Tracker #£ -
# v Cluster ## -

4

L ﬁjﬁﬁl’%‘&*ﬁi d » HDFS H: {7 & Instance t » Fl* 4 % Instance #'4 P #7i7 & HDFS

i 4R > BB P T TR S & Object Stroage o Tt 3 E F Rk

- _N

# Instance 3+ & {67 # "% Instance > & #.4% & * Openstack -8 Fikt o
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Client Space | Service Space
Launch Instance Instance
By Nova API @ @ ,
> Compute
cloud config
template
Dashboard _ Access
L Object Storage
Custom
Horizon |
Put Custom File
> O O O
Object
Custom File Object Storage

B 3.3: Custom Dashboard # iv.7+ % B

3.2 & TeA 4T

%> Horizon &1 OpenStack Dashboard /i 3 i Service & APl »¥reikita > Fpt 2R
End User UI mf#fﬂ?)i?ﬂ* R T €83 - R A AT

I 2R e FR: - SPEetLr- BALAF U ¥ LS EFTHEEFFTH & Custon
Dashboard % . Hadoop Cluster 7| pF » FiBEIRAF=E @ * FTHLE G FHLpEF > & # —;ﬁ‘ hp 7
KPR ERFRTFTHE R R BE 5 B IFET o

2. Instance &7 Object Storage % PZ-48°': 5 7 i Hadoop Cluster it 43/ Object Storage P~
EFHEY > 2% 44 Inage R T'LhRT > & & Instance fx# & & 5 5P Object
Storage #iE*2 -

3. Private Instance #=+#]: o *% OpenStack # 3% 3 = v # & - B Private Instance ¢ Cloud -
Flpt € #7215 % Horizon 2 # % Private Network F ¢ Instance :&{7i# 4 - F]* & Private
Instance #4#& # * Public float IP effn™ » Rz 2 B Fiod)» FItw FHELE @

=

7 °

=5l

4. Cluster Instance List: ¢ *% Hadoop Cluster sk Z® - #t5 Instance "3“’1& v Cluster
vPoirg Asen [P @A L Wt B hostname TG E~> @ [P E A& Instance fx#

g orm feihy FlE 2 ke BB 975 Instance [P 714 » k¥ Instance {73k 2> Fl¥ 3
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% Private DNS eFpRiret £ H @ = P83 858 &2 [P & Instance fcd S8 7k Tt » A
p A d 3t OpenStack # & = B9 i Private DNS ePRF% > |t & JRF:¥ 14 ¢ f2 Instance &#Em
Bi8 [P FIP R FRBH 8 2 Vg .
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»
>

by
=
el
bR
TAY
i}
paAN
™

4.1 % s ﬁf_

TfRA 3.2 BTRIOFENE T UEREEC NG 0 F AR A% 5% Object
Storage k F 3 F AL i 5 NoSQL enfF AL E & * » fie * %’é » s v d Keystone P~ Token
{62~ Object Storage i P~1E'L > d @ F & p FRRPHAOTHRERGE TR D TR » 500

oy

#® Instance ¥ ™ ffxd {4 ¥ 1138 Object Storage’ 2%~ ¥ 2 & Horizon # 8 cloud-config
template » # £z Instance pF i ¢ Keystone, ~i¥ it 43 5 P~ Object Storage ¢ S3 Key I & 2
10 ¥ & 0 cloud-config > # ¥ Instance #ETH {8:& 7 cloud-init hPFiE v &£ {7% % > & Private
Instance ##1+ » 2%~ $ 3 polling. = 3% & Instance i #:d 1B~ {8 4| ehds (T8 (7 > F]pb L JF
&5 - Bas9® Horizon & Instance sedi£ il BB 1% 5 AT PRI G o d WP AR 713
P~ Object Storage FI* ¥ i fFaE /@t W e d » K i dla3 34> ¥ &% 5 Instance kx
Bis > AL Vg st o 24 Instance 17 & 0 ¥ H 5 Instance ¥ 1 B~{¥ Cluster
Instance List » Flpt # )k 5028 3035 % Bl 4.1 defigidenn X R4 -
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‘ Storage Layer

Input Data
(S3 ~ Swift)
Obyj
(RADO
Control Instance
l T Tnput Get
| Compute Layer ! OutputResults
DL g Ld / Create Cluster
ashboard | reate Clus
OpenStack
Horizon Master )
Ope:
g] 4 ]_ S sz# ‘f#

Horizon

4.2 Hadoop Cluster kEc#: k4%

Object Storage  Nova API Nova Compute
1. putinit_script.zip
— 7"
2. create instance
—_
I ——————= | 3.launchinstance
4. putinstance info T s s

5. put group meta data

T T

-

9. updats

10. upy
-

12. syi
&retri

-

Master Instance

6. run cloud_init
7.get init_script.zip |
|

&.run in:it_script

datehosts |

1l.run had:oop deamon
nc hosts ;
eve job json

18
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e pliE Cluster #8427 » #-4 = Master ¥ Slave & B %4 £]2& » & Create Master Instance

AR S 12 IR T AL AP

1.

10.

11.

12.

Horizon #de it * i 44l2 Master Instance {6 > #A 2 - group-id ¥ 5 #mgwn]it * »
i i%5 i Object Storage # custom-<project-id>/.hadoop/<group-id>/init_script.zip # % &
k- BREEHL 0 2 A€ I Horizon 47 Custom #h%iEfFde o dae ¢ 7 EC2

key ™ % init_script 7 i Instance #=4pit @ % o

Horizon #-¢ 1* group-id ~ec2 key.. * %-#c - &2 4p¥)5<0 cloud-config > % Nova API
fc#s instance v i€ # 3 6 ¥ PiF cloud-config i& {74~ 4 i B 1% > o PFs Pow driE 2 oD

instance-id °

Nova APl ¢ * - & instance-id ¥ J& Horizon > £ % Nova-Scheduler ## ¢ Nova-Compute

_+ fx#d Instance °

f1* instance-id # Object Storage * custom-<project-id>/.hadoop/<group-id>/instance/

<instance-id> fEL/Z+ > %5 4P B 0 instance T o i Horizon B i€ * o

. custom—<project-id>/. hadoop/meta/<group-id> ¥ i= + - &5 group meta data > H*® &

# network ~ cloud-config - keypair ~ root %7#% ~ec2 key ~ Master ID Fi > 12 fzd Slave

BH* o

Instance fx#: {5 ¢ i {7 ‘cloud=init 42 & 5 #3536 http://169. 254. 169. 254/2009-04-04/
user-data it > j&_metadata server t P Horizon #7 A& 2 ¢ cloud-config #§ % i& 74 4>
it gt pE g2 {7 Boto ~ euca toolls ¢% KBTI B ok 0 T ¥ iE 78 #c Hadoop #2345 0
fr s B8 Object Storage #FizBfg'd -

#_0Object Storage ¥ init_script. zip ﬁi@%’ﬁl B 4o 748 _Horizon * #1# & ¢ init_script »

A 2 Hadoop Configuration s%f 3k %k %> € # core-site.xml ~ hdfs-site. xml - mapred-site. xml
BT R
{ #7 Instance F i > %4 i=% Horizon A w @& * o

1 custom—<project-id>/. hadoop/<group-id>/instance/<instance-id> * P~ #73 instance
T ® S hosts + ®3 custom-—<project-id>/. hadoop/<group-id>/hosts %] % E:/T » 14 &
f¢# hosts ff i *

# 48 {7 Hadoop deamon > ¥t HDFS(NameNode %) i&{74~4nit & 0% » & ¥ B 4218 7 JobTracker

£1 NameNode -

T ¥ & Object Storage } &7 hosts = | £.% ¥ Instance t 4plF » 7 - R#T i\ hosts it
7L A @ { #7716 Hadoop deamon ¥ 14#%iE hostname %39 | IP > I ¥ j&_ custom-<project-
id>/. hadoop/ job/<group-id>/queue/# i< ® # & > 12 polling * A £ FF job 7 & #
*ERE Job P WA E Horizon /i G ehd TR 0 Mg U EEET 3% job oo A

instance ¥ B~ FM{SE (T job L7 o
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Horizon Object Storage Nova api Nova Compute
1. get group meta data

2. launchinstance

4. put instance info 3.launch instance

Slave Instance

5. run cioud_init
B.get init_script.zip |
|

7.run in:it_script
9. updi’ﬂ?itf___f____._._i
- :

10.run had:oop deamon

-

8. updats

11. sync hosts ;
.

B 4.3: Create Slave Flow

@ wgliE Slave ¥EAZY 1 & F LA 5 L1 @ HEE T SIG A FLP
. Horizon 41%* group-id #_Object Storage P~i8 group meta data > ¢ ## 97 F K T dc o

fI* group meta data A2 ¢ cloud-config - # % Nova APl fx#* Instance > # ## 3 5 &

217 cloud-config i&{74=45it & (¥ » o P4 Bow #1iE * e instance-id °

. Nova APl ¢ = - B instance-id % /& Horizon > { 5§ Nova-Scheduler ## » Nova-

Compute _} kx# Instance °

f1* instance-id & Object Storage ¥ custom—<project-id>/.hadoop/<group-id>/instance/

<instance-id> EL/Z+ > 5 4P B 0 instance T3 0 i Horizon Bom i * o

Instance fx# s ¢ i& 7 cloud-init 42 A > %5 & http://169. 254. 169. 254/2009-04-04/
user-data it > j&_metadata server P71 Horizon #t & 2 ¢ cloud-config #§ % i& 74 4>
it plpE g2 {7 Boto ~ euca tools % KL B FH P R T 0 T ¥ ik Hadoop #2345 o
fe . B~1¥ Object Storage iz B~fg' -

. #_0Object Storage ¥ init_script. zip ﬁft/i}‘{ﬁl B e 7 j8_Horizon * #1#_& ¢ init_script »

A 24 Hadoop Configuration =3g 3k 3%k T_» # core-site.xml ~ hdfs-site. xml - mapred-site. xml

[

BFB T o
7 #7 Instance Fi - ¥ &% Horizon A n & * o
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9. #_ custom-<project-id>/. hadoop/<group-id>/instance/<instance-id> ¢ B~&1¥73 instance
TR &L hosts + @I custom—<project-id>/. hadoop/<group-id>/hosts & 2L > ik
f¢ 4% hosts #§ i€ *

10. B 4238 7 Hadoop deamon @ ¥ 43 = DataNode £ TaskTracker -

11. =& % Object Storage * ¢ hosts + ] £ % & Instance ! Apf » F 7 - ¥ ¢ hosts it
7L A #1® L #7i¢ Hadoop deamon ¥ ' i%iE hostname &3 ¥ IP -

4.3 FiniliE

d »* Hadoop Cluster Instance #.i%:iF cloud-init ®:i&F & @i $ 1% Tt 23 $# 3 Ubuntu
Cloud Image ¥ Instance & %tepig * »d 3> AL ¥ & Java ¥ Hadoop #2345 > 5 7 4 3 fad 3
% Java ¥ Hadoop #pE R » Fp v N E L4 Image 7% s+ @@ * > a 28 Ubuntu Cloud
QCOW2 Image =h#li¥= ;% » ¥ 4]* — 5 Ubuntu Instance } & {7 7|# (v % i%:

#i& * rootit 74k iF

$ sudo —1i

B ke p it

$ apt—get install gemu—utils

#F i* http://cloud—images. ubuntu. con/releases/ * B~ #73 i} #xix & chimage

$ wget http://cloud—images. ubuntu. com/releases/12. 04. 3/release/ubuntu—12. 04—server—cloudimg—amd64—diskl. img

Hff\ » Network block Device kernel module i ¥ ¥ % iqemu—nbd % i& {7 image fileid #&
$ modprobe nbd

#ih % imagefh Flnbd £ B ¢
$ gemu—nbd —c /dev/nbd0 ‘readlink —f ./ubuntu—12. 04—server—cloudimg—amd64—diskl. img °

#mount nbd % %

$ mount /dev/nbd0pl /mnt

$ mount —o bind /dev /mnt/dev
$ mount —t proc none /mnt/proc
$ mount —o bind /sys /mnt/sys
$ mount —o bind /tmp /mnt/tmp

#+7 ¥ root ¥l image *

chroot /mnt /bin/bash

#3&X ¥name server
$ mv /etc/resolv. conf /etc/resolv. conf. bak

$ echo ” nameserver.8.8.8.8” > /etc/resolv. conf

#R 4o% % java2?hadoop & i#
$ add—apt—repository ppa:webupd8team/java
$ add—apt—repository ppa:hadoop—ubuntu/stable
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$ apt—get update apt—get install oracle—java7—installer oracle—java7—set—default —y

$ apt—get install hadoop —y

#if 5 cache
$ rm —r /var/cache/oracle— jdk6—installer

$ rm —r /var/cache/apt/archives/*. deb

#:® R nameserver % T
$ rm /etc/resolv. conf

$ mv /etc/resolv. conf. bak /etc/resolv. conf

#iEw J Aroot exit
$ umount image

$ umount /mnt/ gemu—nbd —d /dev/nbd0

EiEp S NPl F =2 Image o ¥ > TE g3 OpenStack @ * o

4.4 Keystone £ Object Storage(RADOSGW) % &

pagE & @t Swift API & 35 2~ «RADOSGW > 3% i % T_%k kx> £7 keystone swift token Iz +#
it 0 7 F & B/etc/ceph/ceph. confdr r AR BERR & T o 2 0 F A& Swift API %L A B8
Keystone # Z% Token 43+ %= cache 7 RADOSGW .o

[client. radosgw. gateway ]
rgw keystone url = {keystone server url:keystone server admin port}
rgw keystone admin token = {keystone admin token}
rgw keystone accepted roles = {accepted user roles}
rgw keystone token cache size = {number of tokens to cache}

rgw keystone revocation interval = {number of seconds before checking revoked tickets}

e S3 %4 o d 3 Ceph H_ & v0.72 4 3 ehst it > Flpt F gt 2 W R A7 IUH R
Keystone % S3 key 17 ;% ki » & Keystone 2 * credential i pF4]* radosgw-admin Ip
£ 2 4p ¥k key > Flt RADOSGW fefpdd & Seedps » v B @At it % o & & 2 Bucket '3
7| 2 Keystone APl #7Z 1 :ze keystone/contrib/ec2/core. py #2: #5304 :

——— /usr/share/pyshared/keystone/contrib/ec2/core. py. orig 2013—07—18 13:03:39. 603678655 +0800

+++ /usr/share/pyshared/keystone/contrib/ec2/core. py 2013—11—20 17:48:03. 536391638 +0800
@@ —50,6 +50, 35 @@

CONF = config. CONF

+import subprocess, json, 0s

+def _rgwadmin(cmd):

+ rgwadmin_cmd=" /usr/bin/sudo /usr/bin/radosgw—admin %s’ % (cmd)

+ try:

+ stdRed=subprocess. check_output(rgwadmin_cmd, shel1=True, env=os.environ)
+ return stdRed

+ except:
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t pass
+
+def rgw_key_create(cred_ref):
+ cred_ref[’ project_id" J=cred_ref[’ tenant_id ]
+ sub_cmd=" subuser create ——subuser={project_id}:{user_id} ——access=full” . format(**cred_ref)
+ _rgwadmin(sub_cmd)
+ sub_cmd=" key create ——subuser={project_id}:{user_id} ——key—type=s3 ——access—key={blob[access]} ——secret
={blob[secret]}” . format(**cred_ref)
+ _rgwadmin(sub_cmd)
+
tdef rgw_key delete(cred_ref):
cred_ref[’ project_id" J=cred_ref[’ tenant_id |
sub_cmd=" user info ——uid={project_id}” . format(**cred ref)
info=json. loads(_rgwadmin(sub_cmd))
keys=info[” keys” ]
secret_key=cred_ref[” blob” ][” secret” ]

subuser=" {project_id}:{user_id}” . format(**cred_ref)

+
+
+
+
+
+
+ delete_keys = filter(lambda k:k[” user” ] == subuser
+ and k[” secret_key” ] == secret_key

+ , keys)

+ for key in delete_keys:

+ sub_cmd=" key rm ——subuser={user} ——key—type=s3 ——access—key={access_key} " . format(**key)
+

_rgwadmin(sub_cmd)

@dependency. provider(C ec2_api’ )
class Manager(manager. Manager ) :
@@ —215,6 +244,8 @@
" access’ : uuid.uuid4(). hex,
" secret’ : uuid.uuid4(Q). hex}
self.ec2_api.create_credential (context, cred_ref[’ access’ ], cred_ref)
+ cred_ref[’ blob ]={" access’ : cred_ref[’ access ],  secret :cred_ref[’ secret’ ]}
+ rgw_key_create(cred_ref) #rgw s3 key create

return { credential’ : cred_ref}

def get_credentials(self, context, user_id):
@@ —260,7 +291,9 @@

self. _assert_owner(context, user_id, credential_id)

self. assert_valid_user_id(context, user_id)
— self._get_credentials(context, credential_id)
+ cred_ref=self. _get credentials(context, credential id)
+ cred_ref[’ blob’ ]={" access’ : cred ref[’ access’ ],” secret’ :cred ref[’ secret’ ]}
+ rgw_key_delete(cred_ref) #rgw s3 key delete

return self.ec2_api.delete_credential (context, credential_id)

def _get_credentials(self, context, credential_id):
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4.5 Hadoop ¥ Object Storage # &

5 7 it 493 Hadoop #423:% » ¥ 1135 i # 2h Object Storage PRi%+3: B> F]pt & ¥ Hadoop
Cluster * - ¢ % - ¢ ¥ Hadoop it {7 MapReduce #z:pF » ¥ 133 Object Storage: d *t
Hadoop #23:% # 4% s B-pF » ¥R & % - @@ * org. apache. hadoop. fs. FileSystem ¢ % & huf =]k
BEchhk > @ L& F iven Class A4 * Path #7% 3 ap ot » k> & * ®f Class gl %

418 42943 FR A5

Local FileSystem HDFS
Path %’ &) file:///user/ hdfs://<NameNode Host>:<port>/user/
Java Class org. apache. hadoop. fs. LocalFileSystem org. apache. hadoop. hdfs. DistributedFileSystem
o GERAREE Y AB R RS T A Hadoop #%5% #73% erfh %k se (HDFS) - 3 #ﬁ T

JobTracker ~ TaskTracker ¥ Client % @ pis + # NameNodo ¥/ - ¥ i%i§ hdfs-site.xml 45 TIpK #
i‘ Shared Storage(iir NFS) # 3 HDFS i * » fept * ¢ NameNode B /% > 3 P4% % €356 NameNode P~

SV AAx S S BH (T MapReduce P& 2 E T4 i# Block % 3l » 2 42 DataNode %% Block @ 7]
i1 Dlsk 10 - pewoiE ) A 4t Disk 10

# 4.1: Local £ HDFS ‘&

S3 Native FileSystem S3 Block FileSystem
Path %3 ] s3://<Access Key>:<Secret Key>@<Bucket Name>/user/ s3bfs://<Access Key>:<Secret Key>@<Bucket Name>/user/
Java Class org. apache. hadoop. fs. s3native. NativeS3FileSystem org: apache. hadoop. fs. s3. S3FileSystem
P FPAhEED RS E SIAPL & fFogt iR | §1%.S3 APT 12 Block 7 U EEeehfhk kst gf
?M‘jﬁws3~ﬂ RSTEAWAS o7 = LR MHWS*%?ﬂ@% € 7 8l Block #7)3%
B E G A 56 M P infhk o FMr EZ R 2 &1 & Object Storage ' > &4~ 5% & rename #%
3 HDFS i * - F P g G ped (d 3t S3 4 Object e 34 &1
Copy £ Delete e APT k=) » pb3 N ig * -
Moz s Bucket 5% 0 7 L ¥EATE BG Ak k w
TER*HE S3 18 € EZERIAPRINE -

% 4.2: 83 Native ¥ S3 Block ** i

& # %% Hadoop 7 MapReduce #2 % ¥ 41* S3 Block FileSystem £ S3 Native FileSystem i& {738
P E & Access Key ¥ Secret Key » ¥ 2 T &K 4%t core-site.xml » #7¥ #& Hadoop A/
*pEg 2 ﬁ%l »~ Access Key £ Secret Key mﬁ;—] > ¥Febd v * S3 FileSystem B » P » A #45% g
AR P AR SR P33 Object Storage > Flut~ ¥ i fs.s3. buffer.dir ¥ fs. local.block. size
hfdic o » TR AL R ORAZYE Block k] 0 40T IR R
<?xml version=" 1.0" 2>

<?xml—stylesheet type=" text/xsl” href=" configuration.xsl” ?>

<configuration>

<property><name>fs. s3. impl</name><value>org. apache. hadoop. fs. s3native. NativeS3FileSystem</value></property>
<property><name>fs. s3. awsAccessKeyId</name><value>ID</value></property>
<property><name>fs. s3. awsSecretAccessKey</name><value>SECRET</value></property>

<property><name>fs. s3bfs. impl</name><value>org. apache. hadoop. fs. s3. S3FileSystem</value></property>

<property><name>fs. s3bfs. awsAccessKeyld</name><value>ID</value></property>
<property><name>fs. s3bfs. awsSecretAccessKey</name><value>SECRET</value></property>
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<proper ty><name>hadoop. tmp. dir</name><value>/tmp/hadoop—${user. name}</value></property>
<property><name>fs. s3. buf fer. dir</name><value>${hadoop. tmp. dir}/s3</value></property>

<property><name>fs. local. block. size</name><value>67108864</value></property>

</configuration>

¥oebd avzk g b o258 Hadoop Configure %k ig:zid * S3 PRi%¢h endpoint » @ % Hadoop *® %
3 Native FileSystem ¥ S3 Block FileSystem p¥ & B~prE 4% jetsdt i B k{7 it > @

~=h

# S

P ek T A % s3service. s3-endpoint %-#ict (3E3K A s3. amazonaws. com) » F]pt F & i3 Tyt S

&

=

/8 % Hadoop A & 423V hadoop-core. jar % © 4c»~ jets3t.properties #h% RKiB{73k T o

cd /tmp

#4 4 jets3t. propertiesik T 4%

tee jets3t.properties <<EOF

s3service. s3—endpoint=s3. nctu. edu. tw
s3service. https—only=false

s3service. s3—endpoint—http—port=80
s3service. s3—endpoint—https—port=443
s3dservice. disable—dns—buckets=true
EOF

#4623k 48 » hadoop—core. jart it {7 i i

zip —r /usr/lib/hadoop/hadoop—core—*. jar . —i jets3t. properties
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ki
=4
s
9
*=
T
Y-

5.1 Hadoop Dashboard # =

LF IFiEARY o Ky ¥Rk A0 Horizon 7Bz 3 ¥ % GitHub i {7 OpenSource[26] @ ¢
»t Horizon 127 chbf % > A3h > ¥ 00 p d chATH e » & Horizon # A Dashboard % & #iie §¢
> FP ¥ & local_settings. py 3k % INSTALLED_APPS :if {7 73 e chds i > F]t A3k %F 7 R+
Openstack 7 Dashboard ¢ - ##{ 7 — % Custom DashBoard > ™ # i ¥ 7= Hadoop Cluster # it °

e Ittt -
Custom |
, Cust Panel Vi
: DashBoard ustom Panel View :
|
! Custom EC2 Key |
|
|
|
|
! Hadoop | | Create .
: Group List Master 1
|
l .
I Instance List = CreateSlave 1
" Openstack I
| DashBoard [
. Create 1
: Job List 1 <criot Job "
: project criptJo "
| Create :
: admin lar lob "
! Create :
: settings Stream Job 1
|
l .
| |
— 1

Bl 5.1: Custom Horizon 7 1
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HadOOp B cyfang  Sefings GBI B

0 pe n Sta Ck H ad 00 p Grou p =+ Create Hadoop Master Tl Terminate Group

HBOARD
Group Create Job Create Instance Live Instance
T Hame Count Count Count WE
HE NCTU
[ cyfang Job Count(d) 9 9 Terminate Group GG
ERIFEE
OpenStack Research 7| chiou Job Count(T) 23 13 Terminate Group  [EEHIE
EC2 Key M cyfang Job Count() q i} Terminate Group  ELIE]
Hadoop
T chiou Job Count(d) 7 3 Terrninate Group  MEHIE
[ cyfang Job Count{38) 5 1] Terminate Group MGG
0 eric Job Count(28) 4 3 Terminate Group UL
Displaying 6 items
B 5:2: Group List 7 &
Bom
s MR F ETFR W A Bk o5y Ao Hadoop Group v ¥ ¥ % k- BE B T U
Group it {7 ¢ 3L
Featp
+ Create Hadoop Master: £ = - i Group #7 Master Instance > #-¢ & # JobTracer ¥ NameNode
## 7 Job
+ Terminate Group: ¥ i #77% iE#" Group:®-7 Instance
» Delete Group: #1*%f 3%,k =f5 & Group T4 ¢ 7 Instance & Job
RN

Group Name: #* Master *7é & &4f  B%¥ Link #¢ &35 # Group  Instance List ¥ &

Create Job Count: #* Group #7#4 {77 Job # ¥ > B¥ Link {$#-¢ &3 H Group ¢ Job
List F &

Create Instance Count: ¢t Group #7i& = ¢ Instance #&&

Live Instance Count: #* Group P # & & % 1t &1 Instance # &
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Create Hadoop Master

Details

2
Ubuntu 12.04.3 B4bit Cloud{Hadoop)[20131003] =]

Specify the details for launching an instance.

The chart below shows the resources used by this project
in relation to the project's quotas

Group Name Flavor Details
eyfang Name m tiny
Master Instance Flavor VCPUs 1
mi.tiny =l Rootpisk 0GB
Ephemeral Disk 0GB
Total Disk 0GB
RAM 512 MB

Project Quotas
Number of Instances (37)

Number of VCPUs (110}

Total RAM (155720 MB)

Bl .5:3: Create Hadeop Master F &

B oo P
< S F o % Kk glE &R 2 MasterInstance 0 £12 1 § £/ Group » ¥ i& » Instance List F & £]
£ Slave
[l

« Detail % %

- Group Name: #® L4 > 2 8% = Instance *#-¢ 4 <GroupName>-master £ <GroupName>-
<InstancelD> ;%\ & =

- Master Instance Flavor:Master #7i& * ¢ Instance &
+ Access&Security

- EC2 Key:Group *® #73 Instance #7i¢ * 1 EC2 Key Keypair:Master #7i¢ * ¢ Keypair
(option)
- Root Password: Master Instance #7i * Root password > 2. {¢#+# * ssh % » v i *

- Security Groups : Master Instance #ti¢ * &1 Security Group Rules
« Networking
- Selected Networks: i#E# Instance #7i¢ * &7 Network

» User-Data Scripts

A}
b
—"7_‘
EL
ik

- User-Data Scripts: #* = & ®W it %4 > % ¢ & Instance fa# {47 > 7 ¥ ¢
S
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BEAR: cyfan Seings  HBI  EH
Hadoop B S
! y
opeftack  Hadoop Growp

Name Type IP Address Size State Init  &{E
NCTU ] | cyfang-321dfa20-b905-4e70-82b3-567951c10d144 | slave 192.168.1.122  m1.tiny | 812MB RAM | 1 VCPU | 0 Disk  RUNNING ok Associate Floating IP | More
SuiplEd ] | cyfang-a326d838-1923-4b3c-895F-4d7c19d846b3 | slave 192168 1121 mitiny | 512MB RAM | 1 VCPU | 0 Disk  RUNNING ok Associate Floating [P More

OpenStack ResearcH

=0 cyfang-2414d0d2-3b4e-4818-8447 5520905077 | slave  192.168.1.120 | m1tiny | 512MB RAM | 1VCPU |0 Disk RUNNING ok | AssociateFloatingIP | More
Hadoop ] cyfang-18846052-97c0-4a0c-937-118410ee78c4 | slave  192.168.1.119  mitiny |512MB RAM | 1VCPU|0 Disk RUNNING ok | | AssociateFloatingIP | More

192.168.1.118
cyfang master master 14’0151250&32;35 mitiny | 512VMB RAM | 1VCPU| 0 Disk  RUNNING ok  Associate Floating P Mare

« JobTracker

Displaying 5 items

Bl 5.4: Instance List F &
F oo

c B E R KA EJEP D Group ¥ “i#EF ¢ Instance ;& f 0+ ¥ ¥ Instance {7k (T p T
gt p

« Job List: *## 3] Job List F &

+ Create Slave: #* ¢ Group ¢ Slave Instance - #-¢ & # TaskTracer ¥ DataNode

+ Hard Reboot Instance: € ¥x+#7i¥ 4% ¢~ Instance

+ Terminate Instances: * i #ri&#% ¢ Instance

+ Associate Floating IP: ¥ & pge -8 IP > #& ik Instance #ri¢ *
B

+ Name: Instance %#

+ [P Address: Instance ik

+ Size: Instance

« State: Instance i iF k%

« Init: Hadoop Instance % %%
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Hadoop

Openstack Hadoop Job + Create Script Job |+ Create Jar Job
Job Name Job Type Job Json Stdout
o poto_test python json stoout
Joh_test bash j&an steiaut
ET:pl=k:4
OpenStack Research stream_test streaming json stdout
EC3 Key Jar_test jar json stoout
Hadoop Displaying 4 iterms
B 5.5: Job List F &
Fom P

Nl
BT ot Group #tAlZ i Job T o ¢ H AR E I B %S E

Febtp

Instance List: *»4 3| Instance F &
Create Script Job: £]2&- Script.Job
Create Jar Job: £/ - Hadoop Custom Jar Job

Create Streaming: £1]:=- ‘Hadoop Streaming Job

i

Job Name: £12& Job PF#iik @ fi

Job Type: %134 {7 Job ugd|

Job Json: T ﬁ.']féﬂ-*ﬁa?]f\ s o Json RaR
Stdout: #-1i& i Job ¢ stdout %%

Stderr: #-1i& 7 Job ¢ stderr %%

Clone: £12& Job: X =#-€ H » 3% Job Tl

30

B AL cyfang

Settings

il

i

=+ Create Streaming .Job W AFE Job

Stderr

stoerr

stderr

stderr

stoerr

Clone

clone

clone

clone

clone



Create Script Job

Job *

hadoop group Input job name and Stdout and Stderr update interval

-lugdrzzp seccond second.

job name

job_test

Update interval =

1]

Cancel

B 5.6: Create Job | &

« K Ei Job List #“Thgmeh g 12 1@ stdout ¥ stderr hwIEFRE
1

« Job name: job name #-¢ & list L& %
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Create Script Job

= Seript *

Script*

apt-get install -y wget unzip

Bato

Boto example copy

#!/usrs/bindenv python
#ref https://github. consbotoshotoshlobsdevelop/docs/source/23_tut.rat
import bhoto
from boto.s3.key import Eey
bucket_name="" #input bucket name
23 = hoto.connect_s3()
bucket = =33.lookup (bucket_naue]
if bucket iz None: #bucket not exist
bucket = s3.create_bucket(bucket name] #create bucket
key = Eey(bucket,"hellos/hello. txt™) #3et key

key.set_contents_from stringi"hello world this is boto.™) #put object
key = bucket. lookup("helloshellao. txt™) #get key
print key.get_contents_as_string(headers={'Range' : 'bytes=0-11'}) #get object

Cancel

Bl 5. T: “Create Seript Job T &

F ooy
« ¥ MF - 0 unix/linux Script #3444 {7 0 4 bash ~ python ~awk.. % > #-¢ & Master
Instance FH 7 7 AF - FEEHAGFAN > T AL IFRX LN bash HiF - v EHRA G
#8 Hadoop i {740 Script 17 > T2 3 fH hfeblfs v B 44 @ »
b e

+ Script:Master $4 {7 Job P #f ¢ 4 {7 script 4p 4 #8
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© VA JAR

i

Create Jar Job

=

JarArgs ©

JAR location *

s3:/feyfang-ex/hadoop-examples. jar

JAR arguments *

Q-exfinput
g-exfoutput

JAR location example:

33z //<bucket namer/hadoop-exanples. jar

JAR arguments example:

wardoount

53://4EC2_ACCESS_KEY:$ECZ_SECRET FEYE<bucket_
namel/Linput_paths
53://4EC2_ACCESS_KEY:$ECZ_SECRET FEYE<bucket_
name’/Loutput_paths

B 5.8 Create Jar Job

Cancel

location P<i# 4254 {$ » i€ {7 hadoop mapreduce #%5 o

+ JAR location: 4p T #7%& i& {7+ Hadoop job jar P~ F g/ » jar & 3 & bucket ¥ 4 ¥ & ¥ & {7

+ JAR argument: 4 TE {7 pFATR A1
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Create Streaming Job

=

Streaming *

Input location * )
nput focation Input location exmple:

s3:ficyfang-exfinput 23://<bucket names/input

Output location * Output location exmple:

g3 Hoyfang-exfoutput 231/ /<bucket_name>/output

Mapper = Mapper example:

s3:feyfang-ex/py_wodmap. py 23://<bucket name>x/string tokenizer.py
Reducer * Reducer example:

s3Heyfang-ex/py_wedreduce. py SRR /A, (eI e

Euxtra Arguments exarmple (Option):

Extra Arguments (Option)
-mmEFeduceTasks [num] ...etc.

Cancel

B 5.9: Create Streaming Job

—_

o

« f1* Hadoop #7#t & streaming 1 & #ri& {77 job > € J1* Mapper £ Reducer #§ i=B~{% 423\
i » {7 Hadoop Stream Job

s
* Input location: 4 % streaming *7& i& {7 input E:/%
* Output location: 4p % streaming #7& i& {7 & output Ei&
* Mapper: 4 % streaming 7% i {7 9 mapper #2 5
* Reducer: 4p % streaming #7#& i& {7 ¢ reducer #2%

.

+ Extra Arguments: 45 4 streaming #7i¢ * cgf ¢ % #ic

5.2 Hadoop Instance kx#: & RF vt iz

d ** Hadoop Cluster & * edfiic» ikt 8 F Lk F & kb Instance ehfic® 2223045 Fp
iz i4FE 7 & OpenStack * fc#s 7 R0 Instance = @ s * KW £ p =% % Hadoop
s e Ubuntu Cloud-Images 12.04.3 % i {7+ #& > % OpenStack * % :iF flavor * #_#& Root Disk
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Size » * **# & Instance fc#s ¥k su#773 % Disk Size X s 0 P i *
Size % A# > ¥ MR ZI|§ & fad 4% < 5 Root Disk P E > BT i-F mﬂ*F’“ﬁ*i‘E’\ v R F]
cloud-init #i&{7 boot P* ¢ # Root Disk i&{7 extend ¥ T3k » #-¢ ¢ ¥ Instance “F

T e o T X S ER TR T .

RS ST > el

Image #7i& = Disk

L

=

A w4 | RAM </ | VCPU #ic® | Root Disk + /] (GB) | fxdpF/ (§)) | # %@ * 2 &~ ] (MB)
tiny 512MB 1 0(Image Size 2G) 81 23.55
small 2GB 1 20 116 338. 81
medium 4GB 2 40 156 687.12
large 8GB 4 80 221 1351. 37
xlarge 16GB 8 160 340 2682. 06
% 5.1: Instance fx# =73 PFR¥
5.3 Hadoop 4 {7 »xie v fi

Amw I BRI KF e
Cluster % ¢ » & * 7
Object Storage PR 7% »

12 5 0SD #& k%
gt ob B35 38 Varnish go#8 28 3%
% OpenStack Cluster % ® #*#m <. fl% 4 SApk R a0k § &
E5-2620 2.00GHz(24 Core)

~ 96G RAM =88 5

i7i2 % OpenStack £ Ceph Cluster > E F %% 8 4ol 5.10° &
RADOSGW JR 7% & * » &
Reverse Proxy PMR7% % 1% 4

Instance

DR

f‘é'}} ’JT;,

RADOS
3 & RADOSGW i*
Load Balance °

®&E7F Xeon

2% = & Instance #RfH 2 4 B vCPU & 4G

RAM =% & *

Extenal
Router 4 x1G

B =D

4x1G . <::>
4x1G $

[
RADOS Cluster

=
4;(1(; RADOSGW x 3
OpenStack
I3 agent / ( ,
. RADOSGW

Reverse Proxy

%%

OpenStack
Cluster

B 5.10: NCTU OpenStack £ Ceph % #
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B A7 say b g ® > ¥ 24 * Hadoop ¥ #7# ¢ Example #2578 ki {7 > 41* TeraGen #
TeraSort kigi7it g > *3#% 2 & * HDFS £ S3 Block FileSystem & % iTRIFFH it w2 & > 3
i Script #3 ;8 k:2 7 Teragen £ Terasort pliden# i¥ (4r: #23% 5.1) % Hadoop Example
¢ g ;FK i# * org. apache. hadoop. util. GenericOptionsParser #f %] % i& 7347 S 8c > F x>
v giE D" f#ckxk 2 Job Configure 93k %0 A TeraGen § ¢ A%< ¥ iy TAT& A 2
TR A% - Bk TR AL DR F- FRAZL 100 byte * ] HFH A ¥ - B4
fodg T L B2 0 e Job Configure % ¥ ¥ 4 % mapred. map. tasks #%-#c - %k % Map Task i

TR BEEE N AH 2T RE LS B TaskTracker pF > i@ * Map Task ﬁisal a3
Share Storage %% » @ TeraSort R|+ 11 #-%+ TeraGen *rA& 2 ehF s > %5:F TeralnputFormat £
TeraOutputFormat i& {7 MapReduce » #* = ;% #-¢ 5 Hadoop 127 k = & Sort e iF > Ft ¥ #F
Hadoop Cluster & {74p ke T4 £ r’ﬂqﬁﬂ bk.’ﬁi%] B Rz 0 kiRl Hadoop BERHIE ¥ »x o gt b ¥ vy R
hadoop. job. history. user. location %# %% % Job History mﬁi%] AELE s T A j VF LB
Figfeenn L Log fo g & A o

234 5.1 /?'Jpé‘ﬁi}\ SCI'lpt

#!/bin/bash

for 1 in1 2 4 8 16 32 64 128 256

do

export bucket=" cyfang—ex”

export jar_location=" s3://${bucket}/hadoop—examples. jar”
export jar= ‘basename ${jar_location} °

test —e ${jar} || hadoop fs —get ${jar_location} ${jar}

export size_g=" $i”

export size=" $((${size_g}*1024%1024%1024))"

export map_count=$((${size}/$((256%1024%1024))))
export reduce_count=" $((${size}/$((256%1024%1024))))”

export s3_bucket=" cyfang—s3”
export teragen out=" s3bfs://${s3_bucket}/teragen_${size g}g”
export terasort_out=" s3bfs://${s3_bucket}/terasort_${size_g}g”

export conf_opts=" —D fs. s3. block. size=268435456 —D dfs. block. size=268435456 —D fs. local. block. size=268435456 —
D mapred. map. tasks. speculative. execution=false —D mapred. reduce. tasks. speculative. execution=false —D mapred
. reduce. slowstart. completed. maps=1. 0 —D mapred. task. timeout=600000"

export log_location=" —D hadoop. job. history. user. location=s3://${bucket}/logs/gen${size_g}g/b256m${map_count}/”

hadoop jar ${jar} teragen —D mapred. map. tasks=${map_count} ${log_location} ${conf_opts} $((${size}/100)) ${
teragen_out}

export log location=" —D hadoop. job. history. user. location=s3://${bucket}/logs/sort${size_g}g/b256m${map_count}r${
reduce_count}/”

hadoop jar ${jar} terasort —D terasort.partitions. sample=100000 —D mapred. reduce. tasks=${reduce_count} ${
log_location} ${conf opts} ${teragen out} ${terasort out}

hadoop fs —rmr ${teragen_out}

hadoop fs —rmr ${terasort_out}

done

R BT AH Y AW fE 1 o Master &2 5 & Slave &7 & Master ¢ € & {7
JobTracker £ NameNode #& % - # 5 Slave ¢ i# {7 TaskTracker ¥ DataNode > # m A %@ {7 8
Map & 3 ® Reduce Task > %% < 4 %472 I+ Slave node # & 22 7 ¢ F#L € 217 TeraGen £ TeraSort
Pl > 1 256MB ¥ % Block Size o % =& B Map £ Reduce rdZenF#l€ 95 256MB - 1* &
Job #Ti-F PP G RJL TR E 3-8 ) T HRdTE 5§ o

i * HDFS % i¥ Share Storage Storage F¥ > # MBLZI| d® 166 FAE 141 pFo i 54
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g7 - BT @ & 4 node & 8 node ik F o mApiv o H R F]E HDFS 4 DataNoe o
Slave instance #7283 ¢+ F]* Slave instance & FHMKFEFFF + £ 35 Disk {75 pF > § 213
F88 Disk 10 e > Flptd 4 SFHEE @ * Local Disk e impr » Hadoop Job # 75 ~ £ %
P~ Disk [0 #i& & pF > 4 node & 8 node #AdZid & ¢ & MIFITW A o

(MBfsec) TeraGen (MBfsec) TeraSort
200 70

180

160 //\x ) P
T 50
140 -
120 //( )(X Se—
40
100

N /X,-"\./\ » /
e = j:,m

20 &

a ! t t t | a t t t |
1 4 15 &4 256 1 4 15 &4 256
=p=1node =@=2node ===3node 8node [GB) =¢=1node =@=2node =—==3node 8node (GB)

B 5.11: HDFS T3:5F 48 Agwid &

12 {7 S3 Block FileSystem % i%<Share Storage Storage F¥ » % TeraGen #R4 ¢ IDFS &
EPE R T L S3oenyn e BRI E Bl node v MR EAp T TP T e ¥t s Object
Storage 1% » s B2 & > n4l* | -node 4 8 i Map Task iif?ﬁﬁ 4 i*w i3] Object Storage
T RIL N i K @ fTeraSort enfiiR o d il e 70 3 2o Shuffe iR Tt A S &
BLepfE R S R E SR e d R 4 S F KA 0 F1t 4 node & 8 node ¥ i E
AT o

{MBfsec) TeraGen (MB/sec) TeraSort
&0 35
50 H'{;:-:.mj ”’ /M
——
25
40 /
- 20 -~ = =
Ny A'—'/
74 "1 Z
20 A—-—-—-—/‘___‘__’-"“""-‘
o 0y
10 <
i } } t | il |
1 4 16 2] 258 1 4 16 54 286
=#=1node =d=2node 4 nade  ====5 node {GB) =t=1rode =l=2node 4node ==8node (gp)

B 5.12: S3 Block FileSystem T 32%F 41§ rd® g 5

Fehawme s & AWS {7 & 4 node FiRPFARR R BB FRIE RIREMRY AH R
* 1 & Master Instance(# JobTracker ¥ NameNode) #2 4 5 Core Instance(# TaskTracker £
DataNode) - #%#% P~ Ml Standard Extra Large (ml.xlarge) #3 4vCPU £ 4G Ram shfft:& 7 > p i
HA#H > E#H Amazon’ s Hadoop distribution AMI 2.4.2(Hadoop 1.0.3) i@ * » b g AWS
¢ * HDFS £ S3 Block FileSystem ehZ % » # ¢ 7 ugmz3| & TeraGen aws s3 hd 5 F P! A chjm by
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NI 0 f TeraSort FimpFs § agivenida; g Flpt v dagrdi & AWS b % S3 PRIEPF - B » gk
EFHEBFFE PG TR o %ﬁﬁfﬁ?ﬁﬁiﬁ"%"ﬁ pi

FRRAPRIE G 2L 2 o

(MB/Sec) TeraGen (MB/Sec) TeraSort
350 80

300 // 70
250

/ hd
&0

N /’I o //

200 y f‘-"‘-——"-—..ﬂ

/ / \ / 0 f//\ 7 —
"4 /)—-(

N

10

o+ t t t 1 o+ t t t i

1 4 16 64 256 1 4 16 64 256
=t—aws hdfs —l—awss3 nctu hdfs  —==nctus3 (GB) =t—aws hdfs —l—awss3 nctu hdfs —=—ncus3 (GB)

B 5.13: AWS & NCTU T 37 # £ md2if 5

tig* AWS EMR RIREP R » = ¥ eh e g0 icp hp ¥ o @AY A (77 Bl 513 b hiRR R

%> % * 5 5 ml.xlarge instance #7i& 7 1~256G F4LE 0 HDFS & S3 ¢ TeraGen ¥ TeraSort
RIF - HFRETF 2439 24 AEC2 &2 EMR PR E7TF 0 40 Hi L ARTR 0 B

7 EC2 19.2 & EMR 4.8 % & > Pl o 40,20 FIPNFE AR % p (728 K PPRIME 7 ) RAPRIE - #

I Rl S

i

Service Details Usage Cost(US) | Cost(NT)
$0. 480 per; M1 Standard Extra
Li 1.x1 Linux/UNIX
Elastic Compute Cloud W S 189 40 Hrs 19.2 576
instance-hour (or partial

hour)

0.12 1.x1 inst
Elastic MapReduce 80.12 per pl xlarge dnstance |\ 4.8 144
hour or partial hour

. $0. 005 per 1,000 PUT, COPY,
A S3 R ts-Tierl 2, R .1 4.
mazon equests-Tier POST. or LIST requests 32, 368 Requests 0.16 8

0.004 10, 000 GET and all
Amazon S3 Requests-Tier2 § ber anc a 123, 669 Requests 0.05 1.5
other requests

0.095 per GB - first 1 TB /
Anazon S3 TinedStorage-Bytelirs | ° ber s 1.913 GB-Mo 0.18 5.4
month of storage used

Total 24. 39 T31.7

% 5.2: AWS fz3 P
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Hadoop Cluster i ¥ i 3338 (74235945 > %7 {|* (bject Storage & {7 F#l«ruw & {5 > £ 5 Hadoop
Cluster it {7 Hadoop Job i& & » M ¥ & «hp ch» P & OpenStack * ¥ Private Instance &
FPAImG A FAEH 2 A1 Object Storage ¢k 3+ SN fRAEN F O 4L e PR A
i#F instance polling = ;N :&F » Tt X X & & OpenStack * % B 1 4¢ i Amazon Simple Queue
Service[28] epRix ik > £ APl ehig * £ {7 Instance A #-¢ £ ¥ - fAfdFenfEi> 54 AR
% St RIGEY ¢ 0 ¥ BT OpenStack © Instance £ Object Storage # & #F %:hZF k3 » &
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EC2-OpenStck Dehborsd. X
€' B hitps:/iopenstack.nctu.edu.tw/custom

EC2

e

€' B hitps:/iopenstack.nctu.edu.tw/custom

EC2

Success: Create Succss:
CBA1acAB34l ¥

[——

cBAd T ackEH
openstack Ec2 Key Creats 02 KoY | | D] openstack Ec2 Key CraeEor ke | L]
™ Access Secret Actions. ™ Access Secret Actions
NCTU ™ cB401acdBI4ba e s le M ST

70542677 briw

e ey T cotacks b TR TS8TT e
sty
’

Displaying 1 ftern

B 2.Create S3 Key 2.Create EC2 Key

1.Change Dashboard

1.Change Dashboard

I Hsdoop - OpeaStck Dt x

Openstack Deshbe. X
e

C' | & nhtips://openstack nctu.edu.tw/custom/hadoop: ¥ | B hitps:/iopenstack nctu.edu.tw/cusiom/hadoop/

Create Hadoop Master Create Hadoop Master

3.Set Network

Details =

Access & Secuity
Image *

Spaciy the datails fo launching an instance.
unty it Cloud(Hadoop)[20131003] [z
Ubunty 12.04.3 Babit Cloud Hadoop)[20131003] J The chart below shows the resources used by this project
in relation to the project's quotas.

Flavor Details

Group Name =
cyfang

Name cpuiram2disk0

Master Instance Flavor * VCPUs 1

cpulram2diskd Root Disk 068
Ephemeral Disk ooB
Total Disk 0oB

RAM 2048 MB

Flavor

Total RAM

0 sty - Opesick Dt

€« C' | & htips:/openstack nctu.edu.twic

1.(opt)You Can Run Other Script In First boot

Create Hadoop Master

Usar-Data Seripts

EC2 Key "
CBA0TacB34M.

Keypair

No keypairs available.

Root Password

Security Groups *
 default

C' | & htips:/iopenstack nctu.edu.tw/custo:

Hadoop

Contral access to your instance via keypairs, security
groups, and other machanims.

2.(opt)Set Root
Login Password

Create Slave

opens[a(k Hadoop Group [PYONRAPSN a1 Rebootinstances [l @ Terminate Instances.
User-Data Scripts As popularzed by alestc.com, user-data scrits are a T Name Type IPAddress  Size State it Actions
convenient way to do something on fist boot of a launched
instance. This input format is accepted to cloud-init and NCTU cputram2disk0 |
handled as you would expect. The script will be invoked at r master 1921683048 2GBRAM|1 RUNNING  installing | Associate Floating IP | More
an "rc.local” like point in the boot sequence. VCPU | 0 Disk
Exanpe s Displaying 1 item

#!/pin/bash
apt-get install -y git

You want mre custom modify, you can download Horizon

/' Source Cote, instal and modfy init_script

2.(opt)You Can Get Dashboard Source

Bl A.1: Create Ec2 Key and Hadoop Cluster
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Loggedinas: cyfang  Setings  Help  Sign Out
0 ooy - Opeask Dt x Hadoop
& ca nctu.edu.t Bnbzwmbt/
Hadoop Group PX Rl o encotinstances [l @ Teminste nstances
Input Slave Flavor and Count ® o e |pems @ arp | o perm
NeTU
Create Hadoop Slave cpulram2eisk0 Assariate Floating IP
r slave 1921683049 |2GBRAM |1 RUNNING ok
e VCPU |0 Disk L1
Detils
»mo
5""’" "'5:‘"°‘ Flaver Specify the details for launching an instance. cpulram2diskd Associate Floating P
cputram2disk The chart below shows the resources used by this project r siave 1921683051 [26BRAMIT RUNNNG ok -
in elation to the projct’ quotas 3 VEPU |0 Disk
Slave Instance Count *
Flavor Details
4 cyfang-
Name cpulram2diskD o ‘k - cpulram2disk) Associate Floating IP
VCPUs 4 r 4 . slave 192168305 |2GBRAM|1  RUNNING ok e
03b0eB4EI07 VCPU | 0 Disk
Root Disk 0GB
Ephemeral Disk 068 g cpulram2diskd Assoriate Floating IP
[l Cen.  slve 1921833050 |2GBRAM|1 RUNNNG ok
Total Disk 068 e VCPU 0 Disk o,
RAM 2,048 MB
cpulram2eisi0 Assaciate Floating IP
Project Limits T cyfngmaster | master 1921693048 |26BRAMIT RUNNNG ok
Number of Instances VCPU | 0 Disk ich
Number of VCPUs Displaing 5 ems /
ot Wait initialize OK

I Hdop - Opentck Dt L evfunemases ooy gl

§ €' hitps:/iopenstack.nctu.edu.tw/cusiom/ha

Hal 2. Start create job

I Hsdoop - OpeaStck Dt x
€«->cla

‘grouph Snbxwmbt
netu.edu.twicusion/h

brwmbt/

Logged in as: cyfang  Seting

Manage Floating IP Associations

Success: Allocated Floating P
140.113.98.72

Hadoop Group

N B o DT O

™ Name Type 1P Address Size State Init  Actions
IP Address *
: cpulram2diskd | 268
e D e, swe 191633043 RAMI1VCPUID  RUNNNG ok | AssocialoFic
1P Address Select the IP address you wish to associate with the : E— Drsk
140.113.98.72 sslected instance. 2 o cpulram2dska | 268
o [T R e 1921683051 RAMITVCPUID  RUNNING ok | Assorlafic
Port to be associated * N
Cyfang master: 192.166.30.48 1 You Can C||ck Hadoop
o Foon . Assovate i
~|Service Page Link
e r bk, ez g T Assoriate Fic
You Can Associate Floating 15216008 ot s 203
. r yfang-maste master o NameNode VAM | 1 VCPU |0 RUNNING ok Associate Flc
Public IP On Master Instance - dTacker sk
Displafng s tems
g . ]
C' | [} 140.113.98.72:50030fobtracker.jsr
L. . a Mepk x
cyfang-master Hadoop Map/Reduce Administration € - C [ hips:iopenstack nctu.edu.tw/cusiom/hadoop/jobit-Snbiwmbl/
State: RUNNING Had . o siono
Started: Mon Jan 06 09:25:25 CST 2014 adoop Create SCFIpt
Version: 1.02,r1304954
Compiled: Sat Mar 24 23,58 21 UTC 2012 by hortonfo
dentifier: 201401060925 openstack Hadoop Job
+ rotosumion | [ oo | |+ s b
Cluster Summary (Heap Size is 30.31 MB/966.69 MB)
e ™ Job Name Job Type Job Json Stdout Stderr Clone
Running | Running Occupied | Occupied | Reserved | Reserved| Map | Reduce
Mab | Reduce Suh::;:llons Nodes|  Map | Reduce | Map | Reduce | Task | Task T“kA:Ii.o“ E [ create_bucekt python json stdout stderr clone
Tasks | Tasks Slots Slots Slots Slots | Capacity | Capacity CURRENT PROJECT o
e isplaying 1 item
0 0 0 4 _Jo 0 0 0 5 4 300 0

Scheduling Information

H Queue Name ‘sme ‘Scheduling Information ”

([ geten [running [ wa i

Filter (Jobid, Priority, User, Name)
Example: user:smth 3200"will ier by 'smith only inthe user isld and 3200'in sl felds

Runnina Jobs

The Slaves Are
Running Now

Bl A.2: Check Hadoop Cluster
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0 Hooop - Opestck Db x L) eyl st Holoop Mg

& C' | @ htips://openstack nctu.edu.tw/custom/hadoop/iobir-Snbx wmby/

1.Create Bucket
Create Script Job 2-(6X)Up|oad Object
3.(ex)Download object

Seript”

#uzybinfeny python
i

Key import Key

bucket_name="cyfang-demo" #input bucket name
3

3. Iogkup(oucket_name)
i bucket is None: #bucket not exist
bucket = &3

Boto

Boto example | copy

#1/ust/bin/eny python
sret neeps://

s Hoop Moy x

adusw
ontainers
Containers + create Comaner — Objects Q  Fiter 4 Upload Object m
vewoets || [ hellosa 2 bytes Oovnions  More
wre
Viewoeais
yore

Oisplaying 2ftems.

Oisplaying 1 fom

Use Dashboard
Download object

Bhetlo o - A

WRE) WEE HBRO) WA WA

hello vorld this is boto.] =
14

D Hsdoop- OpeaStck Db x L) efongmstirHadoop Mgl X

& C' | @ htips:/iopenstack netu.edu.tw/custom/hadoop/iobl-Snbzwmb

Hadoop
Terasort example

Create Script Job

Seript *

Seript”

export bucl

vfang-demo" #change you bucket name
3 //5{bucketYhadogp-examples jar*
ime S(ar_location)
<3 /1{bucket)teragen”

export sample_size="100000"
joop fs -get jar_location) §jar)
op jar S(jar) teragen -D mapred §{map_count) §((§(size)100)) S(teragen_out)
job -history all ${teragen_ou
1 4.m3 _count} D duce tasks=§{reducs_count} -0

rasor paritions sarmp
hadoog job -history al ${terason_out)

I
{sample_size] §{teragen_out} Siterasont_out}

TeraSont

TeraSort example | copy

E C' | 8 https:/iopenstack.nctu.edu.tw/custom/hadoop/jobir Snbzwmbt

jobir-8nbxwmbt/a934ab9e-7672-11e3-8b98-001517806a38/log/stdout

hello world

output view

i €' B hitps:/iopenstack.nctu.edu.tw/custom/hadoop/jobi-Snbiwmb

Create Script Job

Put jar

Seript

Seript”

export bucket="cyfang-demo” #change you bucket name
apt-get instal -y wge unzip
waet it o, ava2s. com/CodelJarDownload hadoophados

unzip hadoop-examples.jar zip

wael bl Java2s. com/Coder)aDownload/a
unzip hadoop-strearming jar zip
hadoog fs -put hadoop-streaming jar s3://${bucket hadoop-streaming jar

hadaop fs -put hadoop-examples jar s3://${bucketyhadoop-exarnples jar

Put File

Putfils example  copy

export bucket="<bucket_nane>"
apt-get install -y wget unzi;
wget hetp: / /v, javazs. con/Code/Jarbownload /hadoop /hadoop-examples. ar . 2ip

unzip hadoop-examples. jar.zip

hadoop £s -put hadoop-exauples. jar 33: //§EC2_ACCESS_KEY:§EC2_SECRET_KEVGS (bucket) /hadoop
-examples.jar

#change you bucket nane

wget heep: //sv.
unzip hadoop-streaning. Jar.zip

Jar.zip

(L cpng e doop o x

fopenstack nctu.eduw

Hadoop Job

job/r-8nbxwmbt/f1970052-7673-11e3-b8(

14/01/06 09:43:36 THFO mapred. JobClienc:
70 nep .

09:.44:02

2 1070 aapeed. Jobcisent:
s (a)-0

Total tise spent by all naps vasting ateer seser

IO aapred. JbClient:  Leunched nep casksel
SLOTS_HILLIS REDUCES=0

14/01/06
14/01/06
File oucpuc Toraat Counters
Byces Uriceens1000
Filesyscencoumters

Hep-Reduce Framevork
Hep snpue zecordse10
Ppssc  (byces) snapshota75036416

Victual aesory (byces) snapshots1168629760
Hap snpuc byces10

cal inpuc pachs <o process ¢
pacive Library 1s availeble

09:44:08 THFO 211, 213bFactory: Successtully loaded ¢ initialized native-clib librar

14/01/06
¥

Bl A.3: Run hadoop job by dashboard
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¢ Dol

L . Quiekin
cyfang-master Hadoop Map/Reduce Administration
State: RUN
Staed: vion Jan 50082525 CST 014
Version: 102,
Comphad: Sl 342355 21 UTC 20128y hororto
dentifr: 201401060925
Cluster Summary (Heap Size is 30.31 MB/966.69 MB)
Running | Running Occupied Reserved | Map | Reduce |
Map " | Reduce | gyt Nodes oo | Reduce: | LSS Reduce | Task | Task | ruckilioae|“Nodes | odes. | Nodes
Tasks | Tasks e Slots P Slots | Capacity | Capacity
0 0 1 4 0 0 0 0 8 4 300 Q Q Q2
Scheduling Information The Te raGen JOb
Queue Name cheduling Information R unn | n g N ow
Wm
Filter (Jobid, Piorty, User, Name)
Exarpe: ararih 20 v 6r b S oy i e s Gld 4nd 0 o8 il
Running Jobs
Map%  Mhap [maps educe%  |Reduce |Reduces |JobScheduing | Disgnostic
| nzoraonon 1 NoRAL ot [Teracen [T o o [ [
aster: ~ [102x37]
WA 8 AT AS) BAO) 5
[login as: root
[root@140.113.98.72's password:
felcome to Ubuntu 12.04.3 LTS (GHU/Llnux 3.2.0-54-virtual x86_64)
* Documentation: https://help.ubuntu.com/
System information as of Mon Jan 6 10:02:48 CST 2014
R PieTTY BREE =]
System load: 0.24
Usage of /: 63.9% of 1.97 — =h
Menory usage: 145 | RREAREA SR
swap usage: 0% ERER P ()
: o a— IT
=> There are 4 zombie proce  Tehet (88S) @ S5H
Graph this data and manage .com/
‘ ¥ mB5I0) [ puTTvigA T Englsh Ul
Get cloud support with Ubur

http: //www. ubuntu. com/bus

Use ssh login and list s3
bucket by command line

Use Juju to deploy your clc
https://juju.ubuntu.com/#

5 packages can be updated.
0 updates are security updates.

[Last login: Mon Jam 6 10:01:55 2014 from complexity-nat.cs.nctu.edu.tw
froot@cyfang-master: ~# hadoop fs -1s s3://cyfang-demo/

[Found 5 items
TR

0 1970-01-01 08:00 /teragen
0 1970-01-01 08:00 /terasort

= 1 142466 2014-01-06 09:40 /hadoop-examples.jar
oo 1 64475 2014-01-06 09:40 /hadoop-streaming.jar
oo 1 25 2014-01-06 09:34 /hello.txt

farsacrwacevnc
root@cyfang-master: ~# |

B A.4: Use other
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lewszmMm AWSImpmvlnym Access Manager (IAM)
Sty Aot SehedieBekp _ Map De

| [

ClovdFiont  Capacity Report

[ C renvesungdeno @ yCompuer |5 Home

C s [Crawaponde 3]
(@) ) [ ot cyngaime oot L C st s simenion
B [3Cory B Move [0 5 @ X ¢9Search [ [ Web URL [ SetETTP Houders
Hame | ze | Date Modied 12 1y Doy ones rvyiong e
t = vice poink: [53.nctu.edu.tw
(3 Jogs. FakLs’wm et edu
) _success 0Byte 2014f1/6 L 09: File (£ Accesskey:  [c6401act634bdatiim it iai it
) part-00000 05K8 2014/1/s L 09 BE -
™ usegst
Test Connection
‘Watch terasort output by CloudBerry |t -
EBE [_[O[x]
BAO) WA HAH)
+1-$S0E /ZH dGGGGGGGGGGHNHNHNHNHNI TIITTTITTJ3))7)) ] JKRRRKRRRKKLLLLLLLLLLYMHINMHINMNRNNNRNN
L PAF 9824 0OkAhAkAAALABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFFFFGGGGGGGGGGHRHHHRHE
1756~7 " 4UF HTITTTITITIIII1])] JKRRRKKE LLLLYHHIHHHIHNRNNL 000000PPPPPPPP
;L1 2rThd SHHMM MMM MNRNNNRNNNRO000000000PPPPPPPPPPOQQCQOQQQQQRRRRRRRRRRSSSSSSSSSSTTTTTTTT
L [s58)1.2LD 50000000000PPPPPPPPPPQQOQQQQ0Q! RRRSSSSS! JUUUDUUUUUYVVYVYYY
Q0000 i *dDE ; 64 < SUUUUUUUUUUy Yy Y Y Y KX XK Y VY YV VYV V22222227274 AhAAAAAAABBBBBBBB
{*Eu)<n#kdP 37T 122272 .AAABBBBBBBBBBCCCCCCCCCCDDDDDDDDDDEEEEEEEEEEFFFFFFFF
leSawB. $sn VYWV R XXX YTV A4 ABBBBBBBBBBCCCCCCCCCCODDDDDDD
lq__[fvhEFg FFI GGGGGGGHHHRHEHRHEIITITTTI117JJJ])) 1] JRRKRKRKRKRLLLLLLLL
flol | :N&H, 200000QQQQQRRRRRRRRRRSSSSSSSSSSTTTTTTTTTTUUUUUUUUUUVYVYYYVYVVIWWIWWEWVERXXXEKE
\
L
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