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A
Appendix

A.1 Cloud Infrastructure Service IDL

The Cloud Infrastructure Service IDL is divided in five pages, A.1, A.2,
A3, A4, and A.5.

Listing A.1: Hashtable Interface

1 module CloudlInfrastructure {

2

3 struct HashObject{

4 string name;

5 string value;

6 +s

7

8 struct HashObjectComposed{

9 string name;

10 HashObject value;

11 s

12

13 typedef sequence<string> StringSeq;

14 typedef sequence<HashObject> HashObjectSeq;
15 typedef sequence<HashObjectComposed> HashObjectComposedSeq;

16
17

18 };

A.2 SCS MapdReduce - Deployment Script

The original deployment script to deploy the WordCount application is
displayed into A.6, and A.7.

A.3 SCS MapdReduce on Cloud Infrastruc-
tures - Deployment Script

The updated version of the deployment script to deploy the WordCount

application on cloud infrastructures is showed in A.8, and A.9.
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Listing A.2: Cloud Infrastructure Interfaces(1/4)

81

1 #ifndef CLOUD_INFRASTRUCTURE.IDL

3

2 #define CLOUD_INFRASTRUCTURE.IDL

4 #include "hashtable. idl”

5

6

7

8

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

67
68 };

module CloudInfrastructure{

/* Instance x/

struct InstanceData{
string image_id;
string public_.dns_name;
string private_.dns_name;
string state;
string key_name;
string ami_launch_index;
string product_codes;
string instance_type;
string launch_time;
string placement;
string kernel;
string ramdisk;

+;

struct Instancelnfo{
string instance_id;
InstanceData instance_data;

typedef sequence<lInstancelnfo> InstancelnfoSeq;

/* Image x/

struct ImageData{
string location;
string ownerld;
string state;
string type_access;
string architecture;
string type;
string ramdisk_id;
string kernel_id;

}

struct Imagelnfo{
string image_id;
ImageData image_data;

+

typedef sequence<Imagelnfo> ImagelnfoSeq;

/+* AvailabilityZone (cluster)x/
struct ZoneResource{
string disk;
string max;
string ram;
string cpu;
string free;
+
struct ZoneData{
string name_zone;
ZoneResource zone_resource;
+

typedef sequence<ZoneData> ZoneDataSeq;

struct AvailabilityZoneData{
string name;
string state;
ZoneDataSeq azones;

I

typedef sequence<AvailabilityZoneData> AvailabilityZoneDataSeq;

69 #endif
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Listing A.3: Cloud Infrastructure Interfaces(2/4)

82

1 #ifndef CLOUD_INFRASTRUCTURE.IDL
2 #define CLOUD_INFRASTRUCTURE.IDL

3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

/%

st

+s

st

+
ty

/*

in

#include "hashtable. idl”

module CloudInfrastructure{

Reservation x*/
ruct ReservationData{
string owner_id;
string group_id;

ruct Reservationlnfo{

string reservation_id;
ReservationData reservation_data;
InstancelnfoSeq instances;

pedef sequence<Reservationlnfo> ReservationlnfoSeq;

Instance x/
terface Instance{

// Get all instances
InstancelnfoSeq get_instances();

// Get a num of instances

InstancelnfoSeq get_instances_num (
in unsigned short min_instances,
in unsigned short max_instances);

// Get a num of instaces according policies
InstancelnfoSeq get_instances_policies(

in unsigned short min_instances,

in unsigned short max_instances,

in HashObjectSeq policies);

// Get a num of instaces from instance_ids
InstancelnfoSeq get_instances_from_ids(

in unsigned short min_instances,

in unsigned short max_instances,

in StringSeq instance_ids);

// Get a num of instances according policies from instance_ids
InstancelnfoSeq get_instances_policies_from_ids(

in unsigned short min_instances,

in unsigned short max_instances,

in HashObjectSeq policies ,

in StringSeq instance_ids);

/* Run Instances x/
Reservationlnfo run_instances(
in unsigned short min_instances,
in unsigned short max_instances,
in HashObjectSeq policies);

/* Get the number of Instances x*/
unsigned short get_number_instances ();
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Listing A.4: Cloud Infrastructure Interfaces(3/4)

1 #ifndef CLOUD_INFRASTRUCTURE_IDL
2 #define CLOUD_INFRASTRUCTURE_IDL
3
4 #include "hashtable. idl”

5

6 module CloudInfrastructure{

7

8 /* Instance x/

9 interface Instance{

10

11 /* Get Instance lds x/

12 StringSeq get_instance_ids ();

13

14 StringSeq get_instance_ids_num (

15 in unsigned short min_instances,
16 in unsigned short max_instances);
17

18 StringSeq get_instance_ids_policies(
19 in unsigned short min_instances,
20 in unsigned short max_instances,
21 in HashObjectSeq policies);

22

23 StringSeq get_instance_ids_from_ins(
24 in unsigned short min_instances,
25 in unsigned short max_instances,
26 in InstancelnfoSeq instances);
27

28 StringSeq get_instance_ids_policies_from_ins(
29 in unsigned short min_instances,
30 in unsigned short max_instances,
31 in HashObjectSeq policies ,

32 in InstancelnfoSeq instances);
33

34 /+* Get Public IPs x/

35 StringSeq get_public_ips ();

36

37 StringSeq get_public_ips_num (

38 in unsigned short min_instances,
39 in unsigned short max_instances);
40

41 StringSeq get_public_ips_policies(
42 in unsigned short min_instances,
43 in unsigned short max_instances,
44 in HashObjectSeq policies);

45

46 StringSeq get_public_ips_from_ins(
a7 in unsigned short min_instances,
48 in unsigned short max_instances,
49 in InstancelnfoSeq instances);
50

51 StringSeq get_public_ips_policies_from_ins(
52 in unsigned short min_instances,
53 in unsigned short max_instances,
54 in HashObjectSeq policies ,

55 in InstancelnfoSeq instances);
56

57 }i
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Listing A.5: Cloud Infrastructure

Interfaces(4/4)

84

1 #ifndef CLOUD_INFRASTRUCTURE.IDL
2 #define CLOUD_INFRASTRUCTURE_IDL

3

4 #include "hashtable. idl”

5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

/%

in

module CloudlInfrastructure{

Instance x/
terface Instance{

/* Get Private IPs — Only for development x/

StringSeq get_private_ips ();

StringSeq get_private_ips_num(
in unsigned short min_instances,
in unsigned short max_instances);

StringSeq get_private_ips_policies(
in unsigned short min_instances,
in unsigned short max_instances,
in HashObjectSeq policies);

StringSeq get_private_ips_from_ins(
in unsigned short min_instances,
in unsigned short max_instances,
in InstancelnfoSeq instances);

StringSeq get_private_ips_policies_from_ins(

in unsigned short min_instances,
in unsigned short max_instances,
in HashObjectSeq policies ,

in InstancelnfoSeq instances );

/* VM operations x/

StringSeq reboot_instances(in StringSeq instance_ids);

StringSeq terminate_instances(in StringSeq

instance_ids );

boolean show_console(in StringSeq instance_ips);

/* Get Reservations x/

// Get all reservations
ReservationlnfoSeq get_reservations();

// Get a reservation from reservation_id
Reservationlnfo get_reservation(in string

reservation_id);
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Listing A.6: MapReduce Deployment(1/2)

85

—— Deploys a MapReduce component using a deployment plan.
—— operations will be used to ilustrate main features.

local oil =

require "oil”

—oil.verbose:level (1)

— Jlocal of the corba idl files installation
local SCS.HOME = assert(os.getenv("SCS.HOME"),
"Missing the system variable called SCS.HOME")
— client orb
orb = oil.init()
oil .orb = orb

orb:loadidlfile (SCSSHOME.. "/idl/deployer.idl")

orb:loadidlfile (SCSSHOME.. "/idl/CosEvent.idl")
orb:loadidlfile (SCSSHOME.. "/idl/mapReduce. idl")
orb:loadidIfile (SCSSHOME.. "/idl/schedule.idl”)

oil . main(function ()

—— obtaining the remote proxies to the DeployManager

manager = orb:newproxy( “corbaloc::localhost:2500/Deployer_1",

"IDL:scs/deployer/Manager:1.0")

— ComponentlD definitions

local masterld = {

name = "MasterComponent”,

major_version = 1, minor_version 0, patch_version
local reporterld = {

name = "ReporterComponent”,

major_version = 1, minor_version 0, patch_version
local workerld = {

name = "WorkerComponent”,

major_version = 1, minor_version 0, patch_version
local schedulerld = {

name = "SchedulerComponent”,

major_version = 1, minor_version 0, patch_version
local channld = {

name = "EventChannel”,

major_version = 1, minor_version 0, patch_version
— Deployment plan
local plan = manager:create_plan()
print("[info] plan created with id=""..plan:get_nickname().."”"")
— defining a host to place the repository
local importer = require "scs.deployer.descriptorhelper’
machine0 = importer.search( "hosts”, "machine0” )

—— creating an ExecutionNode
exnode = plan:create_exnode ()
exnode:set_host( machine0 )

—— creating a Container specific for Master
masterContainer = plan:create_container(”java”)

masterContainer:set_node( exnode )

masterContainer:set_property( "classpath”,
SCS.HOME .. "/libs /jacorb /\*:"..SCS.HOME..
"/libs /\*:"..SCSSHOME.. "/libs /luaj/\*" )

reporterContainer = plan:create_container(”java”)

reporterContainer:set_node( exnode )

reporterContainer:set_property( "classpath”,
SCS.HOME.. "/libs /jacorb /\*:"..SCS.HOME..
"/libs /\*:"”..SCSSHOME.. "/libs/luaj/\*" )

channelContainer = plan:create_container(”/ua”)

channelContainer:set_node( exnode )

level
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Listing A.7: MapReduce Deployment(2/2)

86

1 — Defining the components as deployment units

2 —— EventChannel

3 channel = plan:create_component()

4 channel:set_id( channld )

5 channel:set_container( channelContainer )

6 —— Reporter

7 reporter = plan:create_.component ()

8 reporter:set_id( reporterld )

9 reporter:set,container( reporterContainer )

10 —— Master

11 master = plan:create_.component ()

12 master:set_id( masterld )

13 master:set_container( masterContainer )

14 —— Workers

15 workers , containers = {},{}

16 for i=1,3 do

17 containers[i] = plan:create_container(”java"”)

18 containers[i]:set_node( exnode )

19 containers|[i]:set_property( "classpath”,

20 SCS.HOME.. "/libs /jacorb /\*:"..SCS.HOME. .

21 "/libs /\*:"..SCSHOME.. "/libs /luaj/\*" )

22 workers[i] = plan:create_component ()

23 workers[i]:set_id( workerld )

24 workers[i]:set_container( containers[i] )

25 workers[i]:set_args( {SCSHOME

26 "/scripts/execute /mapReduce. properties”,

27 exnode: get_host().ip} )

28 workers[i]:add_connection(”Channel”, channel, "EventChannel”)
29 workers[i]:add_connection(”Reporter”, reporter, "Reporter”)
30 master:add_connection ( "WorkerServant”, workers[i], "WorkerServant”)
31 end

32

33 —— Scheduler

34 scheduler = plan:create_.component()

35 scheduler:set_id( schedulerld )

36 scheduler:add_connection(”ExecutionNode”, exnode, "ExecutionNode")
37 scheduler:set_container( reporterContainer )

38

39 —— connections

40 master: add_connection("Scheduler”, scheduler, "RoundRobinServant”)
41 master:add_connection(”Channel”, channel, "EventChannel”)

42 master:add_connection( "Reporter”, reporter, "Reporter”)

43

44

45 —— deployment step, you can call exnode:deploy() altenatively

46 assert(plan:deploy())
47 print(”[info] plan deployed!")
48 —— activation step, this call startup in all components

49 plan:

activate ()

50 print(”[info] plan activated!"”)

51 print("[info] user application actions is starting!"”)

52

53 local masterFacet = master: get_facet(”MasterServant”)

54 masterFacet = orb:narrow(masterFacet,

55 "IDL : scs /demos/mapreduce/Master:1.0")

56 masterFacet:submitJob (SCS.HOME.. "/scripts /execute/mapReduce. properties”)
57

58 plan:undeploy ()

59 end)
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Listing A.8: MapReduce Deployment on the Cloud(1/3)

87

—— Deploys a MapReduce component using a deployment plan. Just high level
—— operations will be used to ilustrate main features.
local oil = require "oil”
—oil.verbose:level (1)
— local of the corba idl files installation
local SCS.HOME = assert(os.getenv("SCS.HOME"),
"Missing the system variable called SCS.HOME")
— client orb
orb = oil.init()
oil .orb = orb
orb:loadidlfile (SCSHOME.. "/idl/deployer.idl”)
orb:loadidlIfile (SCSSHOME.. "/idl/CosEvent. idl")
orb:loadidlfile (SCSSHOME.. "/idl/mapReduce. idl")
orb:loadidlfile (SCSHOME.. "/idl/schedule.idl”)
local CloudEngine = require "cloud_engine”
local persist = require "luarocks.persist”
oil .main(function ()
—— obtaining the remote proxies to the DeployManager
manager = orb:newproxy( “corbaloc::vmDeployManagerIName:2500/ Deployer_1",
"IDL :scs/deployer/Manager:1.0")
— ComponentlD definitions
local masterld = {
name = "MasterComponent”,
major_version = 1, minor_version = 0, patch_version = 0
}
local reporterld = {
name = "ReporterComponent”,
major_version = 1, minor_version = 0, patch_version = 0
}
local workerld = {
name = "WorkerComponent”,
major_version = 1, minor_version = 0, patch_version = 0
}
local schedulerld = {
name = "SchedulerComponent”,
major_version = 1, minor_version = 0, patch_version = 0
local channld = {
name = "EventChannel”,
major_version = 1, minor_version = 0, patch_version = 0
}
— Deployment plan
local plan = manager:create_plan()
print("[info] plan created with id=""..plan:get_nickname().."”"")
—— Loading policies
policies = {}
persist.load_into_table(”policies.lua”, policies)
—— Deployment Policies
local hosting, policy , resource, cloud_deployment_model
policy = policies.platform.deployment. policy
deployment_model = policies.cloud_infrastructure.deployment_model. policy
— Instantiating a cloud_engine
cloud_engine = CloudEngine{}
—— One Master and Two Workers
local num_instances = 3
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Listing A.9: MapReduce Deployment on the Cloud(2/3)

if policy = ’getting ' then
—— Getting VM Instances
vmlnstances = cloud_engine.

instances[ cloud_engine:get_cloud_deployment_model () ].
cloud_connection: get_instances(num_instances ,num_instances , policies)

elseif policy = ’running’ then
—— Starting VM Instances
vminstances = cloud_engine.

instances| cloud_engine:get_cloud_deployment_model() ].
cloud_connection:run_instances(num_instances ,num_instances , policies)
end

—— Creating vmlinstanceDescription to DeployManager service
vmlinstancesDescription = {}

—— Getting Instance Description
for k,v in pairs(vmlnstances.instances) do
if type(v)=='table’ then

vm_instance_description = {}

—— instance_info

vm_instance_description.instance_info = v

— legacy parameters

vm_instance_description.name = v.instance_id

vm_instance_description.ip = v.instance_data.private_.dns_name
end

table.insert(vmlinstancesDescription ,vm_instance_description)
end

vminstances = vmlnstancesDescription
exNodes = {}

—— creating an ExecutionNodes

for i=1,num_instances do
exNodes[i] = plan:create_exnode ()
exNodes[i]:set_instance( vmlnstances[i] )
end

— creating a Container specific for Master
masterContainer = plan:create_container(”java”)
masterContainer:set_node( exNodes[1] )
masterContainer:set_property( "classpath”,
SCS.HOME .. "/libs /jacorb /\*:"..SCS.HOME. .
"/libs /\*:"..SCSHOME.. "/libs/luaj/\*" )

reporterContainer = plan:create_container(”java”)
reporterContainer:set_node( exNodes[1l] )
reporterContainer:set_property( "classpath”,
SCS.HOME.. "/libs /jacorb /\*:"..SCS.HOME. .
"/libs /\*:"..SCSHOME.. "/libs/luaj/\*" )

channelContainer = plan:create_container(”/ua”)
channelContainer:set_node( exNodes[1] )

— Defining the components as deployment units
—— EventChannel

channel = plan:create_component()
channel:set_id( channld )
channel:set_container( channelContainer )
—— Reporter

reporter = plan:create_component()
reporter:set_id( reporterld )
reporter:set_container( reporterContainer )
—— Master

master = plan:create_component ()
master:set_id( masterld )
master:set_container( masterContainer )
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Listing A.10: MapReduce Deployment on the Cloud(3/3)

—— Workers
workers , containers = {},{}
for i=2, num_instances do
containers[i] = plan:create_container(”java”)
containers[i]:set_instance( exNodes[i] )
containers[i]:set_property( "classpath”,
SCS_HOME.. " /libs /jacorb /\+:"..SCS_HOME ..
"/libs /\*:"..SCSHOME.. "/libs/luaj/\+" )
workers[i] = plan:create_.component ()
workers[i]:set_id( workerld )
workers[i]:set_container( containers[i] )
workers[i]:set_args( {SCS.HOME
"/scripts/execute/mapReduce. properties”,
exNodes[i]: get_host ().ip} )

workers[i]:add_connection(”Channel”, channel, "EventChannel”)
workers[i]:add_connection(”Reporter”, reporter, "Reporter”)
master:add_connection (”"WorkerServant”, workers[i], "WorkerServant”)
end
—— Scheduler
scheduler = plan:create_component()
scheduler:set_id( schedulerld )
for i=1,num_instances do
scheduler:add_connection ("ExecutionNode”, exNodes[i], "ExecutionNode")
end

scheduler:set_container( reporterContainer )

—— connections

master:add_connection(”"Scheduler”, scheduler, "RoundRobinServant”)
master:add_connection(”"Channel”, channel, "EventChannel”)
master:add_connection( "Reporter”, reporter, "Reporter”)

— deployment step, you can call exnode:deploy() altenatively
assert(plan:deploy())

print(”[info] plan deployed!"”)

—— activation step, this call startup in all components
plan:activate ()

print(”[info] plan activated!"”)

print("[info] user application actions is starting!"”)

local masterFacet = master: get_facet(”MasterServant”)
masterFacet = orb:narrow(masterFacet,
"IDL : scs /demos/mapreduce/Master:1.0")
masterFacet:submitJob (SCS.HOME.. "/scripts /execute/mapReduce. properties”)

plan:undeploy ()

48 end)
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