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Configuration Manual

Yogesh V Patil
Student ID: X23219203

1 Prerequisites

1.1 Hardware Requirements

Processor: Intel Core 15 or above latest confuguration

RAM: 16 GB Minimum and max as your needs.

Storage: SSD disk Preferred with no less than 256GB

Network: Internet Broadband connection for package and dependency downloads

1.2 Python Setup

e Python 3.9 or higher
- Required Python packages:
- boto3
- pandas

- numpy
- kubernetes

1.3 Kubernees

e Access to a Kubernetes cluster

e kubectl CLI installed and configured

e Metrics server installed on the cluster
(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl version

Client Version: v1.30.5
Kustomize Version: v5.0.4-0.20230601165947-6ce@bf390ce3

Server Version: v1.31.2-eks-7f9249a

1.4 AWS CLI

e AWS credentials with appropriate permissions
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e Service account configuration for both AWS and Kubernetes
(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ aws sts get-caller-identity

"UserId": "842675988708",
"Account": "842675988708",
"Arn": "arn:aws:iam::842675988708: root"

2 AWS Account Setup

2.1 Create AWS Account

Go to AWS Management Console and create personal acc (https://aws.amazon.com)
Click "Create an AWS Account”

Follow the registration process

Select the Free Tier option

b=

2.2 TAM User Configuration

1. Navigate to IAM Console
2. Create a new IAM user role:
aws iam create-user —--user—name yogeshuser
e IAM > Users o °
Identity and Access <
Management (IAM) Users (1) ©) (_eete Create user
([ search1am @ sern . e
O | userrame al | Grownv | sttty v | WA v | Puswoniage v | Comobsignin | Acmiyld v | Achekyigs v | Acsslayistu v | Am
v Access management O yogeshuser / 0 @19 daysago - ©19days November 22, 2024, 0. - S amawsar
3. Attach required policies:

aws iam attach-user-policy i > yogeshuser y-arn arn:aws:iam::aws:policy/AmazonEKSClusterPolicy
aws iam attach-user-policy —-— e yogeshuser ——policy-arn arn:aws:iam::aws:policy/AmazonS3FullAccess

aws iam attach-user-policy —- e yogeshuser arn arn:aws:iam::aws:policy/AmazonEC2FullAccess

© i > e ° ®

Identity and Access < Info (@) ( petet Create role

Management (IAM) | ;1M role is an identity you can create that has specific permissions lid f Roles can be assumed by

Q se @

2.3 Network Infrastructure

1. Create Virtual Private Cloud:



VPC_ID=$(aws ec2 create-vpc \
——cidr-block 10.0.0.0/16 \
e cations 'ResourceType=vpc,Tags=[{Key=Name,Value=gsms-eks—-vpc}]' \

'Vpc.VpcId' \

2. Create Subnets:

# Public Subnet

PUBLIC_SUBNET_ID=$(aws ec2 create-subnet \
—-vpc-id $VPC_ID \
——cidr-block 10.0.1.0/24 \
| lability-zone us-east-1la \
ec ons 'ResourceType=subnet,Tags=[{Key=Name,Value=gsms—public-1a}]"' \
Subnet.SubnetId' \
tput text)

NET_ID=$(aws ec2 create-subnet \
id $VPC_ID \
ylock 10.0.2.0/24 \

ions 'ResourceType=subnet,Tags=[{Key=Name,Value=gsms—-private-1b}]"' \
Subnet.SubnetId' \

VPCdashboard ~ X | YPC > YourVeCs > upcOcadiizadsscszsdh

vpc-Ocad11244a8c5284b / gsms-eks-vpc

1120428052840

detauit

Defaui vPC
No

roup) Network Address Usage metrics Route 53 Resolver DNS Frewallrule groups Ovmer D
Disabled - T saze75988708

CoRs | Flowlogs | Tags

Resource map irfo

Subnets (4)

EXSVPCupces3

IGW_ID=$(aws ec2 create-internet-gateway \
ifications 'ResourceType=internet-gateway,Tags=[{Key=Name,Value=gsms-vpc-igw}]"' \
'InternetGateway.InternetGatewayId' \
——output text)

aws ec2 attach-internet-gateway \
—vpc—id $VPC_ID \
——internet-ga y—id $IGW_ID

4. NAT Gateway Configuration

EIP_ID=$(aws ec2 allocate-address —-—-domain vpc ——query 'AllocationId' —--output text)

NAT_GATEWAY_ID=$(aws ec2 create-nat-gateway \
d $PUBLIC_SUBNET_ID \

$EIP_ID \
tions 'ResourceType=natgateway, Tags=[{Key=Name,Value=gsms-vpc-ngw}]' \
'NatGateway.NatGatewayId' \



v «
VPC dashboard x  Internet gateways (2) o <] Actions Create internet gateway
Q seach ] 1o @
EC2 Global View [2 O Name v | state v | vecip v | Owner v !
@ Attached pc-0bd98248134c1cff t
EKS-VPC-igw igw-0d61f1ba2128392d4 © Attached Vpc-Ocad11244a8¢5284b | gsms-eks-vpe

ion us—east-1

(=) 3 > Buckets >

Amazon $3 <

alibaba-cluster-traces .
General purpose buckets

Directory buckets Objects | Metadata - Preview | Properties | Permissions Metrics | Management | Access Points

Table buckets New

Objects (6) o ©) (1@ comyss G Copy L £ oown open 2 ) ( petet Actions v )
Objects ar the fundamental entitesstored in Amazon 3. You can use Amazon 53 inventory [2 o get a st ofal blects I your bucket,For thers to access your objects,
Laam

) % Upload

Q f 1 @
0 a | Type v | Lastmodified v | size v | Storage class v
. November 23, 2024, 12:03:22

] [ container metacsv e (Urcron00) 178M8  Standard

November 26, 2024, 09:47:37

(UTC+00:00) 41MB  Standard

November 22, 2024, 05:40:36

(UTC+00:00) 164168 Standard

November 19, 2024, 07:08:03

(Urcro000) 5396K8  Standard

November 26, 2024, 09:47:37

(UTC+00:00) 351K8  Standard

Feature spotlight

November 19, 2024, 07:0801

(UTC+00:00) 84GB  Standard

» AWS Marketplace for 3

2.5 Security Configuration
1. Create EKS Cluster Security Group:

CLUSTER_SG_ID=$(aws ec2 create-security—-group \
eks—-cluster-sg \
ion "Security group for EKS cluster" \
$VPC_ID \
'GroupId' \

L tcp \
—-—port 443 \
-—cidr 0.0.0.0/0

2. Create Node Security Group:



NODE_SG_ID=$(aws ec2 create-security-group \
eks-node-sg \ <
N "Security group for EKS nodes™" \

'GroupId' \

aws ec2 authorize-security—-group-ingress \
roup—id $NODE_SG_ID \
L tcp \
10250 \
p $CL

VPCdashboard X

ps > sg-Ocascssdssressbiz

5g-Ocaec55d887e95b12 - eks-cluster-sg-gsms-cluster-264819391

Details

[}

]

e nodes, 3 wel 25 any managed

1@ saze75988708

Inbound rules | Outboundrules | Sharing -new | VPC associatons- new Togs

Inbound rules (1)

Name. | Secuitygroup ule... v | 1 version o | e o | protocol o | portrange N

S5r-0clSfS4511¢6650 At Al A

2.6 EKS Cluster Setup

1. Create Cluster:

aws eks create-cluster \
name gsms—cluster \
::842675988708: role/EKS-ClusterRole \
subnetIds=$PUBLIC_SUBNET_ID, $PRIVATE_SUBNET_ID,securityGroupIds=$CLUSTER_SG_ID \

sion 1.24

eks wait cluster-active --n gsms—cluster

© e > clusters > gsms-cluster 0 B o

Amazon Elastic < gsms-cluster © View dashboard

Kubernetes Service

Clusters v Cluster info info
¥ Amazon EKS Anywhere Status Kubernetes version  Info Support period Provider
Enterprise Subscriptions New @ Active 1.31 (@ Standard support until November EKS
26,2025
¥ Related services
Cluster health issues Upgrade insights
Amazon ECR
AWS Batch ©® 0 © 1

C le tti
onsole settings Overview Resources Compute Networking Add-ons [§B Access Observability Update history Tags

Documentation [2

Submit feedback
Details
API server endpoint OpenlD Connect provider URL Created
1T https://4F5321F77F94B4D078B91169288DCBD1.gr7.u 1T https://oidc.eks.us-east-1.amazonaws.com/id/4F5321F IE) November 23, 2024, 14:45 (UTC+00:00)
s-east-1.eks.amazonaws.com 77F94B4D0788911692B8DCBD1
Cluster ARN
Certificate authority Cluster 1AM role ARN [0 arm:aws:eks:us-east-1:842675988708:cluster/gsms-clust
T LSotLS1CRULITIEDRVIUSUZIQOFURSOELSOECKIS 1) am:aws:iam:842675988708:role/EKS-ClusterRole o
URCVENDQWUYZOF3SUJBZOLITKI4aGtqeXRzNHN3R View in 1AM [
FFZSktvWklodmNOQUFFTEJRQXIGVEVUTUJFROEX Pll(atform version Info
eks.12



2. Configure Node Groups

aws eks create-nodegroup \
ol N gsms—-cluster \

gsms—nodes \

nfig minSize=2,maxSize=4,desiredSize=2 \
t t3.medium \
$PRIVATE_SUBNET_ID \
arn:aws:iam::842675988708: role/EKS-NodeRole

© s > Clusters > gsmscluster > Node groups > o B 0
Amazon Elastic < gsms-nodegroup @

Kubernetes Service

Clusters (@ New AMI release version is available for this node group.
Learn more [

]

Amazon EKS Anywhere

Enterprise Subscriptions New

Node group configuration info

Related services

Amazon ECR Kubernetes version AMitype | Info Status

AWS Batch 131 AL2023_x86_64_STANDARD @ Active
AMI release version  Info Instance types Disk size
1.31.2-20241121 t3.medium 20 GiB

Console settings
Documentation [2

Submit feedback Details Nodes Health issues ([ Kubernetes labels Update config Kubernetes taints Update history Tags

Nodes (2) info

) 1

[ Q Filter Nodes by property or value

Node name 4 | Instance type v | Compute ¥ | Managedby v | Created v | staus v
Created

ip-10-0-15-49.ec2.internal 3.medium Node group gsms-nodegroup 5] November 28, 2024, 02:30 (UTC+00:00) @ Ready
Created

ip-10-0-8-102.ec2.internal 3.medium Node group gsms-nodegroup @ Ready

TE) November 28, 2024, 02:30 (UTC+00:00)

2.7 CloudWatch Monitoring

aws eks update-cluster-config \
—-name gsms—cluster \

ing '{"clusterLogging": [{"types": ["api","audit","authenticator","controllerManager","scheduler"],"enabled":true}]}

2.8 Access Configuration

1. Configure kubectl

us—-east-1

aws eks update-kubeconfig —--name gsms-cluster —--region

2. Test Connection

# Check VPC status
# Verify EKS cluster status



aws eks describe-cluster ——name gsms—cluster

aws eks describe-nodegroup —-cluster—-name gsms-cluster —--nodegroup—-name gsms-nodes

(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ aws eks describe-cluster ——name gsms-cluster

“cluster": {
'gsms—cluster",
arn:aws:eks:us-east-1:842675988708: cluster/gsms-cluster",
"createdAt": 1732373122.879,
"version": "1.31",
"endpoint" ttps://4F5321F77F94B4D078B911692B8DCBD1.gr7.us—east-1.eks.amazonaws.com",
"roleArn" arn:aws:iam::842675988708: role/EKS-ClusterRole",
"resourcesVpcConfig": {
"subnetIds": [
"subnet-05d80a86e1f445056",
"subnet-0e30d8e16372717bd",
"subnet-0dcal649fbceclb3d",
"'subnet-020715d70d67ec758"

,
"securityGroupIds": [

"'sg-04d1fd43422fcedc3"
1,
"clusterSecurityGroupId": "sg-@caec55d887e95b12",

pcld": "vpc-@cadll244a8c5284b",

"endpointPublicAccess": true,
"endpointPrivateAccess": true,
"publicAccessCidrs": [

"0.0.0.0/0"
1

1,
# Check node group status

aws eks desc ame gsms-nodes

#Pod Status

kubectl get nodes
kubectl get pods --all-namespaces

(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl get nodes

NAME STATUS ROLES AGE  VERSION

ip-10-0-15-49.ec2.internal Ready <none> 13d  v1.31.2-eks-94953ac

ip-10-0-8-102.ec2.internal Ready <none> 13d  v1.31.2-eks-94953ac

(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl get pods ——all-namespaces

NAMESPACE NAME STATUS
ARTS  AGE

amazon-cloudwatch  amazon-cloudwatch-observability-controller-manager-b8f4c844gwck Running

amazon-c loudwatch cloudwatch-agent—48hmm Running
amazon—%%gudwatch cloudwatch-agent-xb482 Running
amazon-c loudwatch fluent-bit-bw229 Running
amazon—-cloudwatch  fluent-bit-k56rg Running
default13d task-task—-0-f4f4c5bcc-px295 Running
108 task-task-1-5d98cccc98-v5xr9 Running
task-task-2-54c4cf8699—-f51km Running
task-task-3-67bd55f87b-srbcs Running

task-task-4-f749cb69c-85fx8 Running

3 Kubernetes Configuration

1. Metrics Server Installation
# Install metrics server
# Verify installation

kubectl apply -f https://github.com/kubernetes—-sigs/metrics—server/releases/latest/download/components.yaml
kubectl get deployment metrics-server -n kube-system

(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl get deployment metrics-server -n kube-system
NAME READY  UP-TO-DATE  AVAILABLE AGE
1

metrics—-server 1/1 11d

2. Resource Quotas



# Create namespace quota

apiVersion: vl
kind: ResourceQuota
metadata:

name: gsms—quota
spec: <

hard:
requests.cpu: "4"
requests.memory: 8Gi
limits.cpu: "8"
limits.memory: 16Gi

4 System Configuration
1. Task Configuration - Constraints

task:
min_cpu: "100m"
max_cpu: "500m"
min_memory: "128Mi"
max_memory: "512Mi"
default_timeout: 300
max_retries: 2

2. Scheduler Configuration

scheduler:
max_batch_size: 5
deadline_multiplier: 1.2
min_reliability: 0.95
monitoring_interval: 10

5 Running the System

# Run the scheduler
python GSMS_Scheduler-deployment.py



gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ python3 GSMS_Scheduler-deployments.py
INFO:botocore.credentials:Found credentials in shared credentials file: ~/.aws/credentials
2024-12-11 19:49:28,605 — TaskExecutor — INFO — Metrics server detected and working
INFO:TaskExecutor:Metrics server detected and working

2024-12-11 19:49:28,951 - GSMSScheduler — INFO - Task executor initialized with enhanced monitoring
INFO:GSMSScheduler:Task executor initialized with enhanced monitoring

2024-12-11 19:49:28,951 — GSMSAWSImplementer — INFO - Starting to read cluster traces...
INFO:GSMSAWSImplementer:Starting to read cluster traces...

2024-12-11 19:49:28,951 — GSMSAWSImplementer — INFO — Reading machine usage data...
INFO:GSMSAWSImplementer:Reading machine usage data...

2024-12-11 19:49:29,480 — GSMSAWSImplementer — INFO — Machine data loaded: 991 rows
INFO:GSMSAWSImplementer:Machine data loaded: 991 rows

2024-12-11 19:49:29,480 — GSMSAWSImplementer — INFO — Reading container usage data...
INFO:GSMSAWSImplementer:Reading container usage data...

2024-12-11 19:49:33,284 — GSMSAWSImplementer — INFO - Container data loaded: 95533 rows
INFO:GSMSAWSImplementer:Container data loaded: 95533 rows

2024-12-11 19:49:33,299 - GSMSAWSImplementer — INFO - Converting container usage data to Task objects
INFO:GSMSAWSImplementer:Converting container usage data to Task objects

2024-12-11 19:49:33,320 - GSMSAWSImplementer — INFO - Created 105 tasks with conservative resources
INFO:GSMSAWSImplementer:Created 105 tasks with conservative resources

INFO:GSMS-Main:Collecting metrics...

2024-12-11 19:55:37,226 — TaskExecutor — INFO — Retrieved metrics for task task-0: {'cpu_usage': 4.8,
y_usage': 10.88671875}

INFO:TaskExecutor:Retrieved metrics for task task-@: {'cpu_usage': 4.8, 'memory_usage': 10.88671875}
2024-12-11 19:55:37,230 - TaskExecutor — INFO - Retrieved metrics for task task-1: {'cpu_usage': 4.8,
y_usage': 10.9140625}

INFO:TaskExecutor:Retrieved metrics for task task-1: {'cpu_usage': 4.8, 'memory_usage': 10.9140625}
2024-12-11 19:55:37,230 — TaskExecutor — INFO - Retrieved metrics for task task-2: {'cpu_usage': 4.7,
y_usage': 10.91796875}

INFO:TaskExecutor:Retrieved metrics for task task-2: {'cpu_usage': 4.7, 'memory_usage': 10.91796875}
2024-12-11 19:55:37,230 - TaskExecutor — INFO - Retrieved metrics for task task-3: {'cpu_usage': 4.6,
y_usage': 10.921875}

INFO:TaskExecutor:Retrieved metrics for task task-3: {'cpu_usage': 4.6, 'memory_usage': 10.921875}
2024-12-11 19:55:37,230 — TaskExecutor — INFO — Retrieved metrics for task task-4: {'cpu_usage': 4.7,
y_usage': 11.08984375}

INFO:TaskExecutor:Retrieved metrics for task task-4: {'cpu_usage': 4.7, 'memory_usage': 11.08984375}

kubectl get pods
kubectl get deployments

(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl get pods
NAME READY  STATUS RESTARTS  AGE
task-task-0-f4f4c5bcc—px295 1/1 Running 110m
task-task-1-5d98cccc98-v5xr9  1/1 Running 110m
task-task-2-54c4cf8699-f51km 1/1 Running 110m
task-task-3-67bd55f87b-srbcs  1/1 Running 110m
task-task—-4-1749cb69c-85fx8 1/1 Running 110m
(gsms_env) Yogeshs-MacBook-Pro:data yogeshpatil$ kubectl get deployments
NAME READY UP-TO-DATE AVAILABLE AGE

task-task-0  1/1 110m

task-task-1 1/1 110m

task-task-2 1/1 110m

task-task-3 1/1 110m

task-task-4 1/1 110m

6 Metrics Collection

Metrics collected:
e CPU utilization
e Memory usage
o Task runtime
e Success/failure rates
e Resource efficiency



{} workflow_results_20241211_195537.json > {} cost_analysis

"memory": 10.88671875

"task-1":
""cpu": 4.8,
"memory": 10.9140625
’
"task-2":
‘"cpu": 4.7,
"memory": 10.91796875
"task-3":
""cpu": 4.6,
"memory": 10.921875

"task-4":
"cpu": 4.7,
"memory": 11.08984375

}I
"completion_data": {},
"cost_analysis": [
"total_actual_cost": 0.000589,
"cost_per_task"
"task-0": 0.000119,
"task-1": 0.00012,
"task-2": 0.000117,
"task-3": 0.000115,
"task-4": 0.000118
"execution_duration":
"task-0": 325.91,
"task-1": 326.5,
"task-2": 326.73,
"task-3": 326.98,

References:
https://docs.aws.amazon.com/
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