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Amazon AWS console (EC2 view) 

!  User logs in with AWS credentials 
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User launches request instance " a list of prebuilt stack is provided 

!  AWS shows a list of available pre-built base software stack (called Virtual Appliances) user may request to add to the 
machine 
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User can choose the resource size (CPU, mem choices) 

!  Instance request wizard guides through resource choices 



7 

User specifies security/access configurations 
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AWS provisions an instance and returns user credentials 
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Deconstructing Amazon EC2 request machine API 
!  User goes to Amazon EC2 portal and specifies desired parameters for a machine 

–  Resource: CPU, mem, disk 
–  Stack: OS and possibly with additional software 

!  Amazon AWS Cloud manager (resource pool manager) provisions the user request 
–  Finds appropriate physical resource 
–  Dispatches the request to virtualization manager on the identified resource 
–  Cloud Manager invokes EC2 API to provisions the request 

!  Virtualization manager on physical server 
–  Copies the pre-built software stack (virtual appliance) 
–  Provisions a guest VM and configures parameters (IP address, access rules,!) at run/boot time 

!  Cloud manager returns login credentials to user 

1. User requests a machine with a desired 
Software stack, access rules  

5. Login credentials for user  

Physical Resource Pool 

3. Identifies physical server where to instantiate  

4. Virtualization mgr on the server 
launches a VM, copies virtual 
appliance  and boots the VM with 
appropriate run-time configuration 

para                          

2. Cloud manager processes request  

6. User is provided instance details  
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•  default['mysql']['service_name'] = 'default'  

•  passwords default['mysql']['server_root_password'] = 
'ilikerandompasswords'  

•  default['mysql']['server_debian_password'] = nil  
•  default['mysql']['server_repl_password'] = nil  
 
# used in grants.sql  
•  default['mysql']['allow_remote_root'] = false  
•  default['mysql']['remove_anonymous_users'] = true  
•  default['mysql']['root_network_acl'] = nil  
•  case node['platform']  

–  when 'smartos'  
•  default['mysql']['data_dir'] = '/opt/local/lib/mysql'  

–  else  
•  default['mysql']['data_dir'] = '/var/lib/mysql'  

–  End  
•  default['mysql']['port'] = '3306'  

http://docs.opscode.com/essentials_cookbook_attribute_files.html 

Passwords 
used by MySQL 

Platform specific 
attribute definition 

Listening port 
for mysql 
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–  ="/2(((node['mysql']['port']  
–  ,%2%p,-/((node['mysql']['data_dir']  
–  04/$4/p/""2p=%003"/,(node['mysql']['server_root_password'] 
–  04/$4/p,4M-%&p=%003"/,(node['mysql']['server_debian_password']((
–  04/$4/p/4=*p=%003"/,(node['mysql']['server_repl_password’] 
–  %**"3p/47"24p/""2(node['mysql']['allow_remote_root’] 
–  /47"$4p%&"&E7"+0p+04/0(node['mysql']['remove_anonymous_users’] 
–  /47"$4p2402p,%2%M%04(node['mysql']['remove_test_database’] 
–  /""2p&423"/<p%;*(node['mysql']['root_network_acl']((
–  %;#"&(';/4%24((

•  4&,(
mysql_service resource – calls a provider 
http://docs.opscode.com/essentials_cookbook_recipes.html 
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•  ((;*%00(I/"$-,4/(
•  ((((;*%00(!E0W*@4/$-;4(
•  ((((((;*%00(:U4*(s()U45''I/"$-,4/''!E0W*@4/$-;4(
•  ((((((((+04p-&*-&4p/40"+/;40(-5(,4G&4,VN+04p-&*-&4p/40"+/;40O(

(
•  ((((((((,45(3UE/+&p0+=="/24,V(
•  ((((((((((2/+4(
•  ((((((((4&,(

•  (((((((

•  ((((((((%;#"&(';/4%24(,"(
•  ((((((((((;%04(&",4lq=*%J"/7p$4/0-"&qmT2"p-T2"p0(
•  ((((((((((3U4&(qLcKPq(
•  ((((((((((((;%04(&43p/40"+/;4T$4/0-"&(
•  ((((((((((((3U4&(qaTKq(
•  ((((((((((((((M%04p,-/(t(qq(
•  ((((((((((((((-&;*+,4p,-/(t(vrwM%04p,-/xg42;g7E0W*g;"&5T,v(
•  ((((((((((((((=/4G?p,-/(t(qg+0/q(
•  ((((((((((((((*;p7400%D40p,-/(t(&-*(
•  ((((((((((((((/+&p,-/(t(qg$%/g/+&g7E0W*,q(
•  ((((((((((((((=-,pG*4(t(qg$%/g/+&g7E0W*g7E0W*T=-,q(
•  ((((((((((((((0";<42pG*4(t(qg$%/g*-Mg7E0W*g7E0W*T0";<q(
•  ((((((((((((((=%;<%D4p&%74(t(q7E0W*R04/$4/q(
•  ((((((((((((((04/$-;4p&%74(t(q7E0W*,q(
•  ((((((((((((4&,(
(

http://docs.opscode.com/resource.html 



@2/+;2+/4("5(%(7E0W*(;""<M""<(R(247=*%240(

•  l7E0W*,m((
•  +04/(t(7E0W*((
•  =-,RG*4(t(?@A(u=-,pG*4(@B((
•  0";<42(t(?@A(u0";<42pG*4(@B((
•  ?@(6C(u="/2(@B((

–  ="/2(t(?@A(u="/2(@B((
•  ?@(';$(@B((
•  ?@(6C(uM%04,-/(@B((

–  M%04,-/(t(?@A(uM%04p,-/(@B((
•  ?@(';$(@B-
•  ?@(6C(u,%2%p,-/(@B((

–  ,%2%,-/(t(?@A(u,%2%p,-/(@B((
•  ?@(';$(@B(

/etc/my.cnf 



)U45(/"*40(

•  6(/"*4(-0(%(3%E(2"(,4G&4(;4/2%-&(=%k4/&0(%&,(=/";40040(2U%2(4?-02(%;/"00(
&",40(-&(%&("/D%&-8%#"&(%0(M4*"&D-&D(2"(%(0-&D*4(^"M(5+&;#"&T(

•  >?%7=*4(y(%(/"*4(2"(,4=*"E(7E0W*T()%**0(7E0W*''04/$4/(/4;-=4(
•  w(
•  ((v&%74v'(v"0R"=0R,%2%M%04v9(
•  ((v,40;/-=#"&v'(v,%2%M%04(,4=*"Ev9(
•  ((v^0"&p;*%00v'(v)U45'':"*4v9(
•  ((v,45%+*2p%k/-M+240v'(w(
•  ((x9(
•  ((v"$4//-,4p%k/-M+240v'(w(
•  ((x9(
•  ((v;U45p2E=4v'(v/"*4v9(
•  ((v/+&p*-02v'(l(
•  ((((v/4;-=4l7E0W*''04/$4/mv9(
•  m9(
•  ((v4&$p/+&p*-020v'(w(
•  ((x(
•  x(

http://docs.opscode.com/essentials_roles.html 



B4=*"E74&2(4?%7=*4(

•  knife bootstrap 1.2.3.4 -x root -r role[os-ops-
database] -d rhel -E NOMS14-env -N sql-node 



zB4$C=0(%0(%(04/$-;4{(y(67%8"&(C=03"/<0(

•  Z%/-"+0(M+-*,-&D(M*";<0(
–  @2%;<0(
–  Y%E4/0(
–  [&02%&;40(
–  6==0(
–  )+02"7-8%#"&(

https://aws.amazon.com/opsworks/getting-started/ 

Handles 
life cycle events 



67%8"&(C=0A"/<0(y(Y-54()E;*4(>$4&20(NKgLO(

•  AU%2(%/4(*-54(;E;*4(4$4&20V(
•  @42+=((

–  -0(04&2(2"(2U4(-&02%&;4(3U4&(-2(-0(-&02%&#%24,("/(0+;;4005+**E(M""24,T(
1"/(4?%7=*49(2U4(C=0A"/<0(:%-*0(%==*-;%#"&(04/$4/(*%E4/(+040(2U4(
042+=(4$4&2(2"(2/-DD4/(%()U45(/4;-=4(2U%2(-&02%**0(,4=4&,4&;-40(*-<4(
6=%;U49(:+ME9(I%004&D4/9(%&,(:+ME("&(:%-*0T(

•  )"&GD+/4((
–  &"#G40(%**(-&02%&;40(3U4&4$4/(2U4(02%24("5(2U4(02%;<(;U%&D40T(1"/(

4?%7=*49(3U4&(%(&43(-&02%&;4(-0(0+;;4005+**E(%,,4,(2"(%&(%==*-;%#"&(
04/$4/(*%E4/9(2U4(;"&GD+/4(4$4&2(2/-DD4/0(%()U45(/4;-=4(2U%2(+=,%240(
2U4(C=0A"/<0(Y"%,(S%*%&;4/(*%E4/(;"&GD+/%#"&(2"(/4|4;2(2U4(%,,4,(
%==*-;%#"&(04/$4/(-&02%&;4T(

https://aws.amazon.com/opsworks/faqs/ 



67%8"&(C=0A"/<0(y(Y-54()E;*4(>$4&20(NLgLO(

•  B4=*"E((
–  -0(2/-DD4/4,(3U4&4$4/(%&(%==*-;%#"&(-0(,4=*"E4,T(1"/(4?%7=*49(2U4(

C=0A"/<0(:%-*0(%==*-;%#"&(04/$4/(*%E4/(+040(2U4(,4=*"E(4$4&2(2"(
2/-DD4/(%()U45(/4;-=4(2U%2(4?4;+240(2U4(2%0<0(&44,4,(2"(;U4;<("+2(%&,(
,"3&*"%,(E"+/(%==*-;%#"&(%&,(24**0(I%004&D4/(2"(/4*"%,(-2T(

•  ]&,4=*"E((
–  -0(04&2(3U4&(E"+(,4*424(%&(%==*-;%#"&T(1"/(4?%7=*49(2U4(+&,4=*"E(

4$4&2(;%&(2/-DD4/(%(;+02"7()U45(/4;-=4(2U%2(0=4;-G40(%&E(;*4%&+=(024=0(
2U%2(&44,(2"(M4(/+&9(0+;U(%0(,4*4#&D(,%2%M%04(2%M*40T(

•  @U+2,"3&((
–  -0(04&2(2"(%&(-&02%&;4(_a(04;"&,0(M45"/4(%;2+%**E(02"==-&D(2U4(

-&02%&;4T(1"/(4?%7=*49(2U4(0U+2,"3&(4$4&2(;%&(2/-DD4/(%(;+02"7()U45(
/4;-=4(2U%2(0U+20(,"3&(04/$-;40T(

https://aws.amazon.com/opsworks/faqs/ 



[**+02/%#"&("5(IiI(6==(,4=*"E74&2(+0-&D(6A@(
C=0A"/<0(



I%/2(LT()*"+,(I*%J"/7(>&%M*474&2(

•  C=4&@2%;<(
•  I+M*-;()*"+,(>?%7=*4((

– 67%8"&()*"+,(>&%M*474&2(@4/$-;40(



>&%M*474&2(R(C=4&@2%;<(

•  6&("$4/$-43("5("=4&(0"+/;4(;*"+,(24;U&"*"D-40(
•  [&2/",+;#"&(2"(C=4&@2%;<(%&,(-20(;"7="&4&20(
•  C=4&@2%;<(&423"/<-&D("=#"&0(y(3U-;U("&4(-0(/-DU2(5"/(E"+/(

4&$-/"&74&2V(
•  B4=*"E-&D(%&,(C=4/%#&D(C=4&@2%;<(



)*"+,("=4&(0"+/;4(-0(;/"3,4,(

IaaS 

PaaS 

SaaS 



.-74(*-&4(5"/(;*"+,("=4&(0"+/;4(

2006 2007 2008 2009 2010 2011 2012 

Amazon EC2 Google App 
Engine 

[%%@(%&,(I%%@("=4&(0"+/;4(=/"^4;20(2/%-*(2U4-/(;"774/;-%*(;"+&24/=%/20(ME(}(L(R(P(E4%/0(

2005 

2001 

2013 2014 



6&("=4&(0"+/;4(*-;4&04(=/-74/(

•  S@B(g(![.(
–  Uk='gg333T"=4&0"+/;4T"/Dg*-;4&040gM0,R*-;4&04T=U=(
–  Y4%02(/402/-;#$4(

•  6=%;U4(N$LTc9($KTKO(
–  Uk='gg333T"=4&0"+/;4T"/Dg*-;4&040g%=%;U4LTcT=U=(
–  Uk='gg333T"=4&0"+/;4T"/Dg*-;4&040g%=%;U4=*RKTKT=U=(
–  )%&(-&;*+,4(;",4(-&(%(;"774/;-%*(=/",+;2(

•  Y`IY(
–  Uk='gg"=4&0"+/;4T"/Dg*-;4&040g*D=*RPTcTU27*(
–  Uk='gg333TD&+T"/Dg*-;4&040g"*,R*-;4&040g*D=*RLTKTU27*(
–  6**"30(,E&%7-;(*-&<-&D("5(&"&R`IY(g(&"&RY`IY(;",4(2"(Y`IY(;",4~(

"2U4/3-049(%*7"02(2U4(0%74(%0(`IYT(
•  `IY(N$L9($PO(

–  Uk='gg"=4&0"+/;4T"/Dg*-;4&040gD=*RPTcTU27*(
–  Uk='gg333TD&+T"/Dg*-;4&040g"*,R*-;4&040gD=*RLTcTU27*(
–  @"+/;4(;",4(%&,(M-&%/-40(-&;"/="/%#&D(`IY(;",4(%&,(M-&%/-40(

7+02(M4(/4*4%04,(+&,4/(`IYT(

M
os

t r
es

tri
ct

iv
e 

fo
r c

om
m

er
ci

al
 u

se
 



Y-;4&040(5"/(;*"+,("=4&(0"+/;4(

IaaS 

PaaS 

SaaS 

Apache v2.0 Apache v2.0 

Apache v2.0 

GPL GPL 

GPL Apache v2.0 Apache v2.0 

Apache v2.0 BSD 

6=%;U4($LTc(-0(2U4(7"02(+04,(*-;4&04(



Y%&D+%D40(3/-k4&(-&(

IaaS 

PaaS 

SaaS 

Python 
Ruby 
Go 

C / C++ 
Ruby 
Shell scripts 
Java 

Java 
C/C++ 
Python 
Perl 
Shell scripts 

Python 
Shell scripts 

Java 
Python 
Shell scripts 

Java 
Python 

Ruby, PHP etc 
Ruby 

PHP 
PHP 



AU%2(-0(C=4&@2%;<V(

•  C=4&@2%;<(-0(%&("=4&(0"+/;4(0"F3%/4(5"/(,4=*"E-&D(
-&5/%02/+;2+/4R%0R%R04/$-;4(;*"+,0(
–  ]&,4/(%;#$4(,4$4*"=74&2(ME(%(;"77+&-2E("5(,4$4*"=4/0(
–  )/4%24("/(,4*424(Z!09(%k%;U("/(,402/"E(M*";<(02"/%D49(Z!(7-D/%#"&9(

Z!(0&%=0U"209(;/4%24("/(,4*424($-/2+%*(&423"/<0(42;(

•  1-/02(/4*4%04(C;2"M4/(LcKc(
•  Y-;4&04'(6=%;U4(LTc(
•  Y%&D+%D4'(IE2U"&(
•  `"$4/&%&;4'(C=4&@2%;<(5"+&,%#"&(



C=4&@2%;<(5"+&,%#"&(

•  Uk='gg333T"=4&02%;<T"/Dg5"+&,%#"&g(
•  .4;U&-;%*(;"77-k44(

–  :40="&0-M*4(5"/(24;U&-;%*(0243%/,0U-=("5(C=4&@2%;<(
–  KP(2"2%*(747M4/0(Na(,-/4;2(4*4;209(j(=/"^4;2(24;U&-;%*(*4%,0O(

•  S"%/,("5(,-/4;2"/0(
–  I/"$-,40(02/%24D-;(%&,(G&%&;-%*("$4/0-DU2("5(5"+&,%#"&(
–  I*%#&+79(D"*,9(-&,-$-,+%*(
–  j(=*%#&+79(j(D"*,9(j(-&,-$-,+%*(

•  ]04/(;"77-k44(
–  ]04/(%,$";%;E(%&,(544,M%;<(



AU4/4(-0(C=4&@2%;<(M4-&D(+04,V(

C�4/-&D0(N&"2(%(;"7=*424(*-02O(
•  :%;<0=%;4(=+M*-;(%&,(=/-$%24(;*"+,(
•  iI(=+M*-;(;*"+,(
•  B/4%7i"02(=+M*-;(;*"+,(
•  [S!(@7%/2()*"+,(C/;U402/%2"/(N=/-$%24(;*"+,O(
•  :4,(i%2(N=/-$%24(;*"+,O(
(
[&24/&%*(;*"+,0(N&"2(%(;"7=*424(*-02O(
•  S*""7M4/D(-&24/&%*(;*"+,(
•  I%E=%*(-&24/&%*(;*"+,(
•  !4/;%,"(Y-M/4(

>,+;%#"&(N&"2(%(;"7=*424(*-02O(
•  )>:Q(
•  Q[).6(



C=4&@2%;<(Ät([%%@()*"+,(

C=4&@2%;<(=/"$-,40(2U4(0"F3%/4(NhcRbcÅO("5(2U4(3"/<T(.U4(/47%-&-&D(3"/<(-0(
;"&GD+/-&D(%&,(/+&&-&D(-2(2"(7442(E"+/(&44,0T(



C=4&@2%;<(/4*4%040(

2010 2011 2012 2013 2014 2015 

Austin 
Oct 2010 

Bextar 
Feb 2011 

Cactus 
Apr 2011 

Diabo 
Sep 2011 

Essex 
Apr 2012 

Folsom 
Sep 2012 

Grizzly 
Apr 2013 

Havana 
Sep 2013 

Ice house 
Apr 2014 

Juno 
Sep 2014 



C=4&@2%;<(;"&;4=2+%*(%/;U-24;2+/4(

•  )"7=+24(N&"$%O(((
–  @2%/2(%&,(7%&%D4($-/2+%*(-&02%&;40(6&%*"D"+0(2"(

67%8"&(>)L9(:%;<0=%;4()*"+,(@4/$4/0(5"/(
;"7=+24~(@P(%&,()*"+,1-*40(5"/(02"/%D4T(

•  S*";<(02"/%D4(N;-&,4/O(
–  !%&%D40(M*";<(02"/%D4(

•  [7%D4(04/$-;4(ND*%&;4O(
–  @2"/%D49(*""<+=(%&,(/42/-4$%*(0E0247(5"/(Z!(

-7%D40(

•  [,4&#2E(7%&%D474&2(N<4E02"&4O(
–  6(+&-G4,(-,4&#2E(7%&%D474&2(%;/"00(&"$%9(03-F9(

%&,(D*%&;4(

•  Q423"/<(N&4+2/"&O((
–  $-/2+%*-8-&D(&423"/<(

•  B%0UM"%/,(NU"/-8"&O((
–  6(34M(="/2%*(

•  CM^4;2(02"/%D4(N03-FO(
–  @2"/4("M^4;20(-&(%(*%/D4(;%=%;-2E(0E0247(
–  6&%*"D"+0(2"(67%8"&(@P("/(:%;<0=%;4((

;*"+,(G*40(

•  C/;U402/%#"&(NU4%2O(
–  )/4%240(%(M+&;U("5(Z!0(M%04,("&(247=*%240(

0=4;-G4,(ME(%(+04/(
•  !"&-2"/-&D(%&,(!424/-&D(N;4-*"7424/O(

–  I/"$-,40(2U4(7"&-2"/-&D(%&,(7424/-&D(04/$-;4(



C=4&@2%;<(;"&;4=2+%*(%/;U-24;2+/4(

OpenStack API / Dashboard 

)"7=+24(
N&"$%O(

S*";<(02"/T(
N;-&,4/O(

[,4&#2E(
N<4E02"&4O(

[7%D4(
ND*%&;4O(

C/;U402/T(
NU4%2O(

CM^4;2(02"T(
N03-FO(

Z!(

Q423"/<(
N&4+2/"&O(

!"&T(Ç(!42(
N;4-*"7424/O(

Provides UI 

Provides authentication 

Provision 
VM 

Provides 
image 

Stores 
image 

Provides  network 

Provision 
block storage 

Monitors 



C=4&@2%;<(;"7="&4&2(7%2+/-2E(N/4*%#$4O(

•  )"7=+24(N&"$%O(y(/4%0"&%M*E(7%2+/4(
–  @2%/2(%&,(7%&%D4($-/2+%*(-&02%&;40(6&%*"D"+0(2"(

67%8"&(>)L9(:%;<0=%;4()*"+,(@4/$4/0(5"/(
;"7=+24~(@P(%&,()*"+,1-*40(5"/(02"/%D4T(

•  S*";<(02"/%D4(N;-&,4/O(y(/4%0"&%M*E(7%2+/4(
–  !%&%D40(M*";<(02"/%D4(

•  [7%D4(04/$-;4(ND*%&;4O(y(/4%0"&%M*E(7%2+/4(
–  @2"/%D49(*""<+=(%&,(/42/-4$%*(0E0247(5"/(Z!(

-7%D40(

•  [,4&#2E(7%&%D474&2(N<4E02"&4O(y(7%2+/4(
–  6(+&-G4,(-,4&#2E(7%&%D474&2(%;/"00(&"$%9(03-F9(

%&,(D*%&;4(

•  Q423"/<(N&4+2/"&O(y(4$"*$-&D(
–  $-/2+%*-8-&D(&423"/<(

•  B%0UM"%/,(NU"/-8"&O(y(4$"*$-&D(
–  6(0-7=*4(34M(="/2%*(

•  CM^4;2(02"/%D4(N03-FO(y(/4%0"&%M*E(7%2+/4(
–  @2"/4("M^4;20(-&(%(*%/D4(;%=%;-2E(0E0247(
–  6&%*"D"+0(2"(67%8"&(@P("/(:%;<0=%;4((

;*"+,(G*40(

•  C/;U402/%#"&(NU4%2O(y(4$"*$-&D(
–  )/4%240(%(M+&;U("5(Z!0(M%04,("&(247=*%240(

0=4;-G4,(ME(%(+04/(
•  !"&-2"/-&D(%&,(!424/-&D(N;4-*"7424/O(y(&"2(

7%2+/4(
–  I/"$-,40(2U4(7424/-&D(04/$-;4(



C=4&@2%;<(*"D-;%*(%/;U-24;2+/4(



&"$%(
,%2%M%04(

&"$%R%=-(

&"$%R0;U4,+*4/(

&"$%R;"7=+24(

,%0UM"%/,(
NU"/-8"&O(

<4E02"&4(

D*%&;4R%=-(

D*%&;4R/4D-02/E(

D*%&;4(
,%2%M%04(

glance API (REST) 

AMQP database keystone 

C=4&@2%;<(*"D-;%*(%/;U-24;2+/4(NU%$%&%É&4+2/"&É;-&,4/O(

<4E02"&4(
,%2%M%04(

REST 
REST 

6!oI(
&"$%(

&"$%R;"&,+;2"/(

;-&,4/R%=-(

;-&,4/(
,M(

6!oI(
;-&,4/(

;-&,4/R$"*+74(

;-&,4/R0;U4,+*4/(

&"$%R;4/2(

&"$%R;4**0(

&4+2/"&R04/$4/(

&4+2/"&(
,M(6!oI(

&4+2/"&(

&4+2/"&R,U;=(

&4+2/"&R=*+D-&(

&4+2/"&R
742%,%2%(%D4&2(

Compute nodes 

Volume nodes 

&4+2/"&R*P(
%D4&2(

&4+2/"&R*P(%D4&2(

[!6`>(!`!.(

SYC)e(@.C:6`>(

6].i>Q.[)6.[CQ( )C!I].>()CQ.:CYY>:(

Q>.AC:e()CQ.:CYY>:(



C=4&@2%;<(,4=*"E74&2(%/;U-24;2+/4(



C=4&@2%;<(,47"(

•  I/"^4;20(
•  1*%$"/0(
•  Z!0(



S/43-&D(;"7=*4?-2E'(>$"*+#"&("5(C=4&@2%;<(*";(Ñ(

D'('*7'$- E#=*- F6;$'"- G(*;&'- H')7+#;'- I%*;+%>-9-
E'%+"#;--

JK6L- M#+*(-

6+0#&( C;2(LcKc( Kb9Ljj( KL9ÖbÖ( Pc9hLb(

S4?%/( 14M(LcKK( Lb9bP_( P9hLÖ( Kh9cK_( _b9Pbb(

)%;2+0( 6=/(LcKK( _P9Ö_b( _9ÖLb( Kh9hha( ha9aPÖ(

B-%M*"( @4=(LcKK( hh9PÖa( Ö9ÖhK( KL9_aK( Ka9aÖK( ÖK9Ö_b(

>004?( 6=/(LcKL( jb9bac( Ka9hÖj( KK9aaa( Kb9h_h( K_Ö9aÖh(

1"*0"7( @4=(LcKL( KcP9hPb( PK9L_K( Lc9LbK( KP9ÖPÖ( _L9KKj( KÖ9KK_( LPc9PLc(

`/-88*E( 6=/(LcKP( KLc9Öhj( _Ö9bÖb( LK9LhK( Lc9cbK( hc9_ja( LP9cPa( PLK9cjK(

i%$%&%( @4=(LcKP( Kaj9ÖÖÖ( jj9aaj( Pa9j_b( _K9cÖh( KKj9hÖÖ( PK9_Öh( _b_9hÖa(

* CRLF and not python loc 

Methodology 
wc -l `find . | grep -E '*\.py' | grep -v test | grep -v 'doc'` 
wc -l `find . | grep -E '*\.sh' | grep test | grep -v 'doc'` 

> 50 configuration files, > 2000 parameters 
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http://docs.openstack.org/trunk/openstack-network/admin/content/use_cases_single_flat.html 

REQ: a single nic on hypervisor  
for VMs 
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http://docs.openstack.org/trunk/openstack-network/admin/content/use_cases_multi_flat.html 

REQ: a multiple nics on 
hypervisor that correspond 
with each flat network 
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http://docs.openstack.org/trunk/openstack-network/admin/content/
use_cases_mixed.html 

REQ: a nic for ‘public’ network on 
hypervisors. 
A nic for private networks  
through VLAN or GRE 
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http://docs.openstack.org/trunk/openstack-network/admin/content/use_cases_single_router.html 

Provider router created by  
OpenStack cloud administrator 
 
Implement elastic / floating IPs 

REQ: a nic for private 
network. 
REQ: two nics on L3 router 
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http://docs.openstack.org/trunk/openstack-network/admin/content/use_cases_tenant_router.html 

Use of ip 
network namespaces 
for overlapping IPs 

Tenants create  
routers 
 
Implement 
floating IPs 
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CloudFront: CDN Service from AWS 

! http://docs.amazonwebservices.com/AmazonCloudFront/latest/DeveloperGuide/
Overview.html 

! CloudFront is a web service for content delivery. It makes it easier for you to 
distribute content to end users quickly, with low latency and high data transfer 
speeds.  

! CloudFront delivers your content through a worldwide network of edge locations. 
End users are routed to the nearest edge location, so content is delivered with the 
best possible performance. CloudFront works seamlessly with the Amazon Simple 
Storage Service, which durably stores the original, definitive versions of your files.  



Cloud Front Components 

!  Objects 
–  Objects are the files you want CloudFront to deliver. This typically includes web pages, images, and digital media files, but can be anything 

that can be served over HTTP or a version of RTMP. 

!  Origin Server 
–  An origin server is the location where you store the original, definitive version of your objects. For CloudFront, your origin server is either an 

Amazon S3 bucket that you own, or a custom origin. For more information about origin servers, see The Origin Server. 

!  Distributions 
–  After you store your objects in your origin server, how do you get CloudFront to recognize them? You create a distribution, which is a link 

between your origin server and a domain name that CloudFront automatically assigns. If your origin is an Amazon S3 bucket, you use this new 
domain name in place of standard Amazon S3 references, for example, http://myawsbucket.s3.amazonaws.com/image.jpg would instead be 
http://somedomainname.cloudfront.net/image.jpg. 

!  Distributions can incorporate CNAME aliases you want to use. For more information, see Using CNAMEs. 
–  A streaming distribution is like a distribution except that a streaming distribution delivers digital media over a Real-Time Messaging Protocol 

(RTMP) connection (instead of HTTP). Adobe's Flash Media Server can serve RTMP and the streaming distribution can be used as it 
downloads. The objects stored in Amazon S3 are different according to the distribution type. 

!  Edge Locations 
–  An edge location is a geographical site where CloudFront caches copies of your objects. When an end user requests one of your objects, 

CloudFront decides which edge location is best able to serve the request. If the edge location doesn't have a copy, CloudFront goes to the 
origin server and puts a copy of the object in the edge location. 

–  For the locations of CloudFront edge locations, go to the CloudFront Details page. 

!  Expiration 
–  By default, an object expires after being in an edge location for 24 hours. After the object expires, CloudFront no longer serves that particular 

object and must get a new copy of that object from the origin server to serve to end users. The minimum expiration time is 0 seconds; there 
isn't a maximum expiration time limit. For more information about expiration, see Specifying When an Object Expires. 

!  Eventual Consistency 
–  When you successfully create, modify, or delete a distribution using the CloudFront control API, it takes time for your changes to propagate 

throughout the CloudFront system. This information about the distribution is eventually consistent, but an immediate request to the control API 
to get that distribution's information might not show the change. Consistency is usually reached within minutes, but a high system load or 
network partition might increase this time. The control API lets you determine when your changes have been fully deployed. 



Cloud Front: Architecture 



Steps in Using Cloud Front 



Cloud Formation: Template based Application 
Deployment 

!   Service that gives developers and businesses an easy way to create a collection 
of AWS resources and provision them in an orderly and predictable fashion.  

! Simply describe the AWS resources you need to run your application in a simple 
text file called a template and AWS CloudFormation takes care of provisioning 
those resources in the right sequence and taking into account any dependencies 
between resources. Once provisioned, you can see all of the AWS resources you 
need to run your application in a single view.  

! AWS CloudFormation comes with ready-to-run sample templates to deploy some 
common open source applications that illustrate how easy it is to get the 
infrastructure for an application up and running quickly.  

– These include WordPress (blog), Tracks (project tracking), Gollum (wiki) plus a wide 
range of sample templates to cut and paste from to create your own templates. There’s a 
good chance that a ready-made template exists to cover what you want to do.  



 Cloud Formation and Application Deployment 

!  Create a CloudFormation stack to provision the collection of resources needed by your application. You 
do this in two simple steps:  

–  First, select the template you want to use in the CloudFormation tab of the AWS Management Console. AWS 
CloudFormation comes with sample templates for popular open source applications that you can deploy immediately 
to get started. Our sample templates illustrate how to interconnect and use multiple AWS resources in concert, 
following best practices for geographic redundancy, scale out, and alarming. You can also load your own custom 
templates that you may store in Amazon Simple Storage Service (Amazon S3) or on your local hard drive. Second, 
determine if you want to customize your stack by overriding template parameters (such as database or application 
usernames, passwords, port numbers, Amazon EC2 instance types, etc.), or simply accept the default values supplied 
by the template author. Once complete, AWS CloudFormation takes care of provisioning the AWS resources, creating 
the stack for you.  

!  View all the AWS resources contained in each of your stacks in the AWS Management Console.  

!  Create additional stacks (if needed) by simply using existing templates you’ve created, choosing from one 
of our sample templates, or creating a new one from scratch. Since templates are text files that can be 
created and managed outside of CloudFormation, you can share them easily through email, source 
control repositories, or services such as Amazon S3.  

!  Make changes and updates to your running stacks allowing you to react to the software updates and 
configuration changes needed to manage your application over its lifetime. You do this in 2 simple steps: 
First modify your template with the configuration changes required for all of the resources in the stack. 
You can use your version control and change management best practices for your templates allowing you 
to manage changes to the configuration of your AWS infrastructure in the same way as you manage 
changes to the software running on it. Second, submit the updated template to AWS CloudFormation via 
the AWS Management Console, the command line tools or the APIs. AWS CloudFormation takes care of 
the rest, making the configuration changes to your stack in a controlled and predictable way.  



67%8"&(>*%0#;(!%=(:4,+;4(N>!:O(

•  67%8"&(>!:(-0(%(34M(04/$-;4(2U%2(
7%<40(-2(4%0E(2"(W+-;<*E(%&,(;"02R
4�4;#$4*E(=/";400($%02(%7"+&20("5(
,%2%T(

•  Y4$4/%D40(>)L(%&,(@P(5"/(%+2"7%#&D(
2U4(042(+=("5(i%,""=(;*+024/(5"/(!%=(
:4,+;4(M%04,(;"7=+2%#"&0(



.E=-;%*(i%,""=(A"/<|"3(

Hadoop Cluster You 

1. Load data into HDFS 

2. Develop code locally 

3. Submit MapReduce job 
3a. Go back to Step 2 

4. Retrieve data from HDFS 
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You 

1. Load data into HDFS 

2. Develop code locally 

3. Submit MapReduce job 
3a. Go back to Step 2 

4. Retrieve data from HDFS 

0. Allocate Hadoop cluster 

EC2 

Your Hadoop Cluster 

5. Clean up! 
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Your Hadoop Cluster 

S3 
(Persistent Store) 

EC2 
(The Cloud) 

Copy from S3 to HDFS 

Copy from HFDS to S3 
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