Chapter 1:
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{count(bookings) <=
event.hall.capacity}

Booking

Event

date: Date

User

{insert typical user
attributes here}

name: string
startDate: Date
endDate: Date

Location

name: string
address: string
country:string
{open and close
times}

Halls:[ Hall

Hall

name: string
address: string
capacity: int
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Chapter 2:
Building Microservices Using Rest APIs
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Our Mongodb database

Events collection




[mongodb://][user:pass@]hostl[:portl][,host2[:port2],..

.1[/database][ ?options]




Chapter 3: Securing Microservices
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This PC > Local Disk (C) > Go » src » crypto » tls

~ Name : Date modified Type Size
testdata )0 AM File folder

| alert.go PM GO File 3KB
_| cipher_suites.qgo PM GO File 14 KB
_| common.go PM GO File 33KB
| conn.go PM GO File 39KB
| conn_test.go 2/16/2017 7:23 PM GO File 10 KB
| example_test.go 2/16/2017 7:23 PM GO File 4 KB
_| generate_cert.go 2/16/2017 7:23 PM GO File 5 KB
_| handshake_client.go f2017 7:23 PM GO File 24 KB
_| handshake_client_test.go GO File 43 KB
_| handshake_messages.go GO File 33 KB
_| handshake_messages_test.go GO File 9 KB
_| handshake_server.go 2/16/2017 7:23 PM GO File 24 KB
_| handshake_server_test.go 2/16/2017 7:23 PM GO File 45 KB
_| handshake_test.go PM GO File 6 KB
_| key_agreement.go PM GO File 15 KB
| prf.go PM GO File 11 KB

v _| prf_testgo PM GO File 6 KB

1tten cert.pem

written key.pem




Chapter 4:
Asynchronous Microservice Architectures U
sing Message Queues
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® |4 RabbitMQ Management X

C {} | @ localhost:15672/#/

BRabbit
overview

Martin

w

User: guest
Cluster: rabbit@37379a9657d0 (change)
RabbitMQ 3.6.6, Ei 9.2

Log out

Connections Channels Exchanges Queues Admin
Overview
Totals
Queued messages (chart: last minute) (?)
Currently idle
Message rates (chart: last minute) (7)
Currently idle
Global counts (7?)
Connections: 0 Channels: 0 Exchanges: 8 Queues: 0 Consumers: 0
Node
Mode: rabbit@37379a965fd0 (More about this node)
File descriptors (?)  Socket descriptors (?)  Erlang processes Memory Disk space Rates mode Info +/-
&0 1] 232 62MB 51GB basic Disc 1 Stats
1048576 available 943626 available 1048576 available 800MB high watermark ~ 48MB low watermark
Paths
Config file Jetc/rabbitmg/rabbitmg.config
Database directory = /var/lib/rabbitmg/mnesia/rabbit@37379a%655d0
Log file | tty
SASL log file tEy
Partition 1
Partition 2
Publisher
Partition 3

Partition 4




queue 4—{ Subscriber 1
queue 4—{ Subscriber 2

(1) Publish/Subscribe with AMQP

exchange

—% Topic P, Topic P,

Subscriber 2

Subscriber 1

Consumer Group 1 Consumer Group 2

(2) Publish/Subscribe with Kafka

Subscriber 1

Subscriber 2

(1) Load-Balancing with AMQP

—p‘ Topic P, ‘ Topic P, ‘
4 L
‘ Subscriber 1 ‘ ‘ Subscriber 2 ‘

Consumer Group 1

(2) Load-Balancing with Kafka
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MyEvents

Hello World!

Chapter 5: Building a Frontend with
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‘ EventListItem

‘ EventListItem
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EventList

| props

EventListContainer

state
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oD@ < (| localhost & i} ] F

My Events

Name Where When (start/end) Actions
Wacken Open Air Wacken Cow Pasture 3.8.2017 5.8.2017
Martin's Grindcore Band Martin's Basement 24.3.2017 24.3.2017

BookingService

EventBookingForm

EventBookingFormContainer

EventService




® < E| localhost &

.
o=l
MyEvents  Events
Name Where ‘When (start/end) Actions
Wacken Open Air Wacken Cow Pasture 3.8.2017 5.8.2017
Martin's Grindcore Band Martin's Basement 2432017  24.3.2017
® @ 4 EN| w localhost:8080/#/events/58d545f19cdd41289491 f I'T_'I [l |+

MyEvents  Events

My Events

Book tickets for Martin's Grindcore Band!

Event Martin's Grindcore Band

Number of 1

tickets
Submit order

4




Chapter 6:
Deploying Your Application in Containers

@ [ ] 1. mhelmich@mhelmich-macbook: ~ (zsh)

® @ 1. mhelmich@mhelmich-macbook: ~ (zsh)




@ [ ] 1. mhelmich@mhelmich-machook: ~/Spielwiese/Docker (zsh)

[ ] @ 1. mhelmich@mhelmich-machook: ~/Spielwiese/Docker (zsh)

[ & 1. mhelmich@mhelmich-macbook: ~ (zsh)







[ ] @ 1. mhelmich@mhelmich-macbook: ~/Entwicklung/go-workspace/src/bitbucket.org/minamartinteam/myevents (zsh)

Controller

Scheduler

— v
API Server

Master

»

&

Kube Proxy ‘ Kube Proxy ‘
/ N\
i U
pa| | ] ]|

Kubelet ‘ Kubelet ‘

Docker Engine ‘ Docker Engine ‘

<i Pod Network r\>
Node ‘ Node

1. mhelmich@mbhelmich-macbook: ~ (zsh) &




[ NON ] 1. mhelmich@mhelmich-macbook: ~ (zsh)

@ [ ] 1. mhelmich@mhelmich-machook: ~/Spielwiese/kubernetes (zsh)

O ] 1. mhelmich@mhelmich-machook: ~/Spielwiese/kubernetes (zsh)

[ ] [ ] 1. mhelmich@mhelmich-macbook: ~/Spielwiese/kubernetes (zsh)




1. mhelmich@mhelmich-macbook: ~/Spielwiese/kubernetes (zsh)

apiVersion: vl
kind: Pod
spec:

volumes:

- name: data

PersistentVolumeClaim

persistentVolumeClaim: claims
claimName: myclaim

containers:

#

PersistentVolume

apiVersion: vl
kind: PersistentVolumeClaim
spec:
accessModes: #
resources:
requests:
storage: 5Gi

apiVersion: vl
kind: PersistentVolume
spec:
accessModes: #
capacity:
storage: 8Gi
awsElasticBlockStore: #




Chapter 7:
AWS | - Fundamentals, AWS SDK for Go, an
d EC2

< C' | @ Secure | https;/aws.amazon.com *

Products v  Solutions  Pricing  GetStarted  Documentation  Software  More ~ English v  MyAccount ~ ign In to the Console

mazon
webservices

aws Services v  Resource Groups ~ ~  Support ~

AWS services Helpful tips

‘ | I?JT Manage your costs
Get real-time billing alerts based on your cost

and usage budgets. Start now

v Recently visited services

v All services

- Create an organization
@ Compute @ Management Tools @ Mobile Services @@

Use AWS Organizations for policy-based

EC2 GloudWaich Moblle Huub management of multiple AWS accounts, Start
Lightsail & CloudFormation AWS AppSync e
Elastic Container Service CloudTrail Device Farm
Lambda Config Mobile Analytics
Batoh OpsWorks
Elastic Beanstalk Service Catalog
Sjetenms Marviger 3@ AR&VR Explore AWS
i Amazon Sumerian
Storage Trusted Advisor & Amazon Relational Database Service (RDS)
=) Managed Services
s3 RDS manages and scales your database for you RDS
EFs [§5 Application Integration supports Aurora, MySQL, PostgreSQL, MariaDB, Oracle,
Giacicr (B4 Media Services Step Functions and SQL Server. Learn more. &
Storage Gateway Elastic Transcoder Amazon MQ
Kinesis Video Streams Simple Notification Service
¥ Real-Time Analytics with Amazon Kinesis
MediaConvert Simple Queue Service
& Database Medialive SWF Stream and analyze real-time data, so you can get timely
RDS MediaPackage insights and react quickly. Leam more. 2
DynamoDB MediaStore

=) :
ElastiCache MedIATallor Customer Engagement

Amazon Redshift Amazon Connect Get Started with Containers on AWS




r;; Networking & Content
Delivery
VPC
CloudFront
Route 53
API Gateway
Direct Connect

3 Developer Tools
Codestar
CodeCommit
CodeBuild
CodeDeploy
CodePipeline
Cloud9
X-Ray

Amazon Transcribe
Amazon Translate

Analytics

Athena

EMR

CloudSearch
Elasticsearch Service
Kinesis

QuickSight &

Data Pipeline

AWS Glue

Security, Identity &
Compliance

Cognito

GuardDuty
Inspector

Amazon Macie (7
AWS Single Sign-On
Certificate Manager
CloudHSM

Directory Service
WAF & Shield
Artifact

Desktop & App Streaming

‘WorkSpaces
AppStream 2.0

@ Internet of Things

AWS loT

loT Device Management
Amazon FreeRTOS
AWS Greengrass

é‘_@ Game Development

‘Amazon Gamelift

Have feedback?

Submit feedback to tell us about your experience with the
AWS Management Console

Services v

\

N\

User name v

Resource Groups -

L Mina

Q Find u1 2- Add User rve or access key

Groups

Access key age

Password age

Last activity

Showing 1 result

MFA

Dashboard
Select
Groups Users

Roles

Policies
Identity providers
Account settings

Credential report

Encryption keys




aws =
% Services v Resource Groups v upport

Add use o

Details Permissions Review Complete

Set user details

You can add multiple users at once with the same access type and permissions. Learn more

User name* | minaandrawos

© Add another user

Select AWS access type

Select how these users will access AWS. Access keys and autogenerated passwords are provided in the last step. Learn more

Access type* v Programmatic access
Enables an access key ID and secret access key for the AWS API, CLI, SDK, and other development tools.
AWS Management Console access
Enables a password that allows users to sign-in to the AWS Management Console

Set permissions for minaandrawos

A N
[ )
Copy permissions from Attach existing policies

existing user directly

Add user to group

Add user to an existing group or create a new one. Using groups is a best-practice way to manage user's permissions by job functions. Learn more

Create group < Refresh

Q search Showing 1 result

Group v Attached policies

v) S3Group AmazonSQSFullAccess and 2 more




1] Services v  Resource Groups v % [l Mina v  Global ¥  Support ¥

ETRRITS 1 eate new role Role actions v [s 2 - I ]

Dashboard

Showing 2 results
Groups

(7] Role name $ Description Creation Time
Users

Policies 1- Select Roles|

Identity providers
Account settings

Credential report

Encryption keys

Services v Resource Groups v % [l Mina v Global ¥  Support ¥

Select role type
® AWS Service Role

> Amazon EC2

R — Select
Allows EC2 instances to call AWS services on your behalf.
o > AWS Directory Service
Select
Allows AWS Directory Service to manage access for existing directory users and groups to AWS services.
> AWS Lambda
5 Select
Allows Lambda Function to call AWS services on your behalf.
> Amazon Redshift
Select
Allows Amazon Redshift Clusters to call AWS services on your behalf
> AWS Batch Service Role
Select

Allows AWS Batch to create and manage AWS resources on your behalf
AWS service-linked role
Role for cross-account access

Role for identity provider access

Cancel




Create role

Step 1 : Select role type
Step 2 : Establish trust
Step 3 : Attach policy

d review

Attach Policy

Select one or more policies to attach. Each role can have up to 10 policies attached.

Filter: Policy Type v ||

Policy Name

Attached Entities ¢

AmazonS3FullAccess 1

AWSElasticBeanstalkEnhanced... 1

AWSElasticBeanstalkMulticonta... 1

|  AWSElasticBeanstalkService 4

W@ AWSElasticBeanstalkWebTier 1

|  AWSElasticBeanstalkWorkerTier 1

|  AdministratorAccess 0

§  AmazonAPIGatewayAdministrator 0

AmazonAPIGatewaylnvokeFull... 0

| AmazonAPIGatewayPushToClo.. 0

AmazonAppStreamFullAccess 0

Creation Time ¢

2015-02-06 10:40 PDT

2016-02-08 15:17 PDT

2016-02-08 15:15 PDT

2016-04-11 13:27 PDT

2016-02-08 15:08 PDT

2016-02-08 15:12 PDT

2015-02-06 10:39 PDT

2015-07-09 10:34 PDT

2015-07-09 10:36 PDT

2015-11-11 15:41 PDT

2015-02-06 10:40 PDT

Showing 275 results

Edited Time &

2015-02-06 10:40 PDT
2016-08-22 13:28 PDT
2016-06-06 16:45 PDT
2017-06-21 09:49 PDT
2016-12-20 18:06 PDT
2016-12-20 18:01 PDT
2015-02-06 10:39 PDT
2015-07-09 10:34 PDT
2015-07-09 10:36 PDT
2015-11-11 16:41 PDT

2015-02-06 10:40 PDT i

Cancel Previous Next Step

Services v Resource Groups v

Create role

Step 1 : Select role type
Step 2 : Establish trust
Step 3 : Attach policy

Step 4 : Set role name and review

Set role name and review

Review the following role information. To edit the role, click an edit link, or click Create role to finish.

Role name

Role description

Trusted entities

Policies

EC2 53 API SQS Dynamd

The identity provider(s) ec2.amazonaws.com

arn:aws:iam::aws:policy/AmazonS3FullAccess
arn:aws:iam::aws:policy/AmazonSQSFullAccess
arn:aws:iam::aws:policy/AmazonDynamoDBFullAccess
arn:aws:iam::aws:policy/AmazonAPIGatewayAdministrator

Change policies

Cancel Previous Create role




& 2> C | & Secure

B§  Services -

Resource Groups -~ *

https://us-west-1.console.aws.amazon.com/console/home?region=us-west-1

AWS services

v Recently visited services

@ Ec2 B

v All services

Compute &5

2 Container Service
Vlirtual Servers in the Cloud |
L i
Elastic Beanstalk

Lambda
Batch

£ Storage F]
S3
EFS
Glacier
Storage Gateway

@ Database
RDS
DynamoDB
ElastiCache

S3

Developer Tools
CodeStar
CodeCommit
CodeBuild
CodeDeploy
CodePipeline
X-Ray

Management Tools
CloudWatch
CloudFormation
CloudTrail

Config

OpsWorks

Service Catalog
Trusted Advisor
Managed Services

Storage Gateway

Internet of Things
AWS loT
AWS Greengrass

Contact Center

Amazon Connect

Game
Development

Amazon GameLift

Mobile Services
Mobile Hub
Cognito

Device Farm
Mobile Analytics
Pinpoint

Helpful

e

Y
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® |

ac

Explore

Apache M

Get started \
for deep leal

Build Appl

Run and sce
or C# withot
servers. Lea

Amazon [




<« C' | @ Secure | https://us-west-1.console.aws.amazon.com/ec2/v2/home?region=us-west-1 W

(T Services ~  Resource Groups ~ * L Mina v
| EC2 Dashboard & Resources ¢ Account A
Events Attributes ¥
Tags You are using the following Amazon EC2 resources in the
Reports US West (N. California) region: Supported Platforms
Limits 1 Running Instances 1 Elastic IPs R
= HETANGES 0 Dedicated Hosts 0 Snapshots Default VPG
Instances 1 Volumes 0 Load Balancers vpc-bdd10dd9
Spot Requests 0 Key Pairs 2 Security Groups

Reserved Instances
Dedicated Hosts

- I
AMIs
Bundle Tasks

C BLOCK

STORE
Volumes
Snapshots

NETWORK &
SECURITY
Security Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

= LOAD BALANCING

I nad Ralanrare

0 Placement Groups

Just need a simple virtual private server? Get %

everything you need to jumpstart your project -
compute, storage, and networking — for a low,
predictable price. Try Amazon Lightsail for free.

Create Instance

To start using Amazon EC2 you will want to launch a virtual
server, known as an Amazon EC2 instance.

m
Note: Your instances will launch in the US West (N. California) region

C* Scheduled EventsC*

US West (N. California):

Service Health

Service Status:

L e,

Resource ID length
management

Additional
Information

Getting Started
Guide

Documentation

All EC2 Resources
Forums

Pricing

Contact Us

AWS
Marketplace

Find free software
frial products in the
AWS Marketplace

Fomonm bem A




Services v  Resource Groups ~ [l Mina v N. Californ upport v
1. Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review
Step 1: Choose an Amazon Machine Image (AMI) Cancel and Exit

An AMI is a template that contains the software configuration (operating system, application server, and applications) required to launch your instance. You can select an AMI provided by AWS, our user community, or the AWS Marketplace; ~

or you can select one of your own AMIs.

Quick Start 110 31 0of 31 AMIs

My AMIs Amazon Linux AMI 2017.03.1 (HVM), SSD Volume Type - ami-3a674d5a

Amazon Linux _ The Amazon Linux AMI is an EBS-backed, AWS-supported image. The default image includes AWS command line tools, Python, Ruby, Perl, and Java. The repositories

64-bit
LEACCI L include Docker, PHP, MySQL, PostgreSQL, and other packages.

AWS Marketplace

Community AMIs Root device type: ebs  Virtualization type: hvm

. SUSE Linux Enterprise Server 12 SP2 (HVM), SSD Volume Type - ami-32c8e552
Free tier only (j

SUSE Linux  SUSE Linux Enterprise Server 12 Service Pack 2 (HVM), EBS General Purpose (SSD) Volume Type. Public Cloud, Advanced Systems Management, Web and Scripting,

64-bit
SRl and Legacy modules enabled

Rootdevice type: ebs  Vitualization type: hvm

' I

Red Hat Enterprise Linux 7.4 (HVM), SSD Volume Type - ami-66eec506

Red Hat Red Hat Enterprise Linux version 7.4 (HVM), EBS General Purpose (SSD) Volume Type

64-bit
Root device type: ebs  Virtualization type: hum
® Ubuntu Server 16.04 LTS (HVM), SSD Volume Type - ami-09d2fb69 m
Ubuntu Server 16.04 LTS (HVM),EBS General Purpose (SSD) Volume Type. Support available from Canonical (http://www.ubuntu.com/cloud/services). 64-bit

Root device type: ebs  Virtualization type: hvm

Services v Resource Groups v

1.ChooseAMI 2. Choose Instance Type 3 Configure Instance 4 Add Storage 5. AddTags 6 Configure Securty Group 7. Review
Step 2: Choose an Instance Type

Amazon EC2 provides a wide selection of instance types optimized to fit different use cases. Instances are virtual servers that can run applications. They have varying combinations of CPU, memory, storage, and networking capacity, and
give you the flexibility to choose the appropriate mix of resources for your applications. Learn more about instance types and how they can meet your computing needs.

Filterby: | Allinstancetypes v Currentgeneration v ShowlHide Columns

Currently selected: t2.micro (Variable ECUs, 1 vCPUS, 2.5 GHz, Intel Xeon Family, 1 GiB memory, EBS only)

Family - Type - vePUs (i - Memory (GIB) - Instance Storage (GB) (i) ~ EBS-Optimized Available (i) -  Network Performance (i e s‘i‘”"" .
General purpose t2.nano 1 05 EBS only . Low to Moderate Yes
e General purpose F'E ‘C"? 1 1 EBS only = Low to Moderate Yes
General purpose 12.small 1 2 EBS only = Low to Moderate Yes
General pupose 12.medium 2 4 EBS only . Low to Moderate Yes
General purpose t2.Jarge 2 8 EBS only - Low to Moderate Yes
General purpose t2.xiarge 4 16 EBS only - Moderate Yes
General purpose 12.2xiarge 8 32 EBS only - Moderate Yes
General purpose mA.large 2 8 EBS only Yes Moderate Yes

Cancel  Previous MGCVGUELCIENLIIE  Next: Configure Instance Details




1.Choose AMI 2 Choose Instance Type 3. Configure Instance 4 Add Storage 5. AddTags 6. Configure Security Group 7. Review

Step 3: Configure Instance Details
Configure the instance to suit your requirements. You can launch multiple instances from the same AMI, request Spot instances to take advantage of the lower pricing, assign an access management role to the instance, and more.

Number of instances (i 1 Launch into Auto Scaling Group (j
Purchasing option (§ © Request Spot instances
Network  (j vpc-bdd10dd9 (default) v| C Create new VPC &
Subnet (i No preference (default subnet in any Availability Zoni v Create new subnet
Auto-assign Public IP (i Use subnet seffing (Enable) B
I |AMrole (i [EC2_S3_API_SQS_Dynamo v] C Create new IAM role
Shutdown behavior (i Stop v

Enable termination protection

© Protect against accidental termination

Monitoring (i Enable CloudWatch detailed monitoring
Additional charges apply.
Tenancy (i Shared - Run a shared hardware instance v
Additional charges will apply for dedicated tenancy.
» Advanced Details
Cancel | Previous [IETEENCIEWUN  Next: Add Storage
1.Choose AMI 2. Choose Instance Type 3. Configure Instance 4. Add Storage 5. Add Tags 6. Configure Security Group 7. Review

Step 7: Review Instance Launch
Please review your instance launch details. You can go back to edit changes for each section. Click Launch to assign a key pair to your instance and complete the launch process.
~ AMI Details

Amazon Linux AMI 2017.03.1 (HVM), SSD Volume Type - ami-3a674d5a

[ZS™ The Amazon Linux AMI is an EBS-backed, AWS-supported image. The default image includes AWS command line tools, Python, Ruby, Perl, and Java. The repositories include Docker, PHP, MySQL, PostgreSQL, and
other packages

Root Device Type: ebs  Virtuaiization type: hvm
~ Instance Type
Instance Type ECUs VvCPUs Memory (GiB) Instance Storage (GB) EBS-Optimized Available Network Performance
2.micro Variable 1 1 EBS only

- Low to Moderate

~ Security Groups

Security group name launch-wizard-1
Description launch-wizard-1 created 2017-08-20T01:25:16.655-07:00
Type (i Protocol (i Port Range (i Source (i

This security group has no rules

Edit AMI

Edit instance type

Edit security groups




Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private key file that you store. Together,
they allow you to connect to your instance securely. For Windows AMIs, the private key file is required to
obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH into your instance.

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AMI.

|Choose an existing key pair i |
Select a key pair
[No key pairs found v]

A No key pairs found
You don't have any key pairs. Please create a new key pair by selecting the
Create a new key pair option above to continue.

Cancel

Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private key file that you store. Together,
they allow you to connect to your instance securely. For Windows AMIs, the private key file is required to
obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH into your instance.

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AMI.

Create a new key pair v

Choose an existing key pair
Create a new key pair ]
Proceed without a key pair

Download Key Pair

Q You have to download the private key file (*.pem file) before you can continue. Store
it in a secure and accessible location. You will not be able to download the file
again after it's created.




Select an existing key pair or create a new key pair X

A key pair consists of a public key that AWS stores, and a private key file that you store. Together,
they allow you to connect to your instance securely. For Windows AMIs, the private key file is required to
obtain the password used to log into your instance. For Linux AMIs, the private key file allows you to
securely SSH into your instance.

Note: The selected key pair will be added to the set of keys authorized for this instance. Learn more
about removing existing key pairs from a public AMI.

Create a hew key pair v
Key pair name

Download Key Pair

You have to download the private key file (*.pem file) before you can continue. Store
itin a secure and accessible location. You will not be able to download the file
again after it's created.

AN W

Services v Resource Groups

Launch Status

@ Your instances are now launching
The following instance launches have been initiated: i-0101a71836fbeed8  View launch log

@  Get notified of estimated charges
Create billing alerts to get an email notification when estimated charges on your AWS bill exceed an amount you define (for example, if you exceed the free usage ier)

How to connect to your instances

Your instances are launching, and it may take a few minutes untilthey are in the running state, when they will be ready for you to use. Usage hours on your new instances will start immediately and continue to accrue until you stop or
terminate your instances.

Click View Instances to monitor your instances' status. Once your instances are in the running state, you can connect to them from the Instances screen. Find out how to connect to your instances
¥ Here are some helpful resources to get you started

« How to connect to your Linux instance « Amazon EC2: User Guide

« Learn about AWS Free Usage Tier + Amazon EC2: Discussion Forum

While your instances are launching you can also

+ Create status check alarms to be notified when these instances fail status checks. (Additional charges may apply)

@ Feedback @ En




[ T] Services ~ Resource Groups ~

EC2 Dashboard - Resources &
Events 4 i i ) ) )
You are using the following Amazon EC2 resources in the US West (N. California) region:

Tags

2 Running Instances 1 Elastic IPs
Reports .
s 0 Dedicated Hosts 0 Snapshots

2 Volumes 0 Load Balancers

2 Key Pairs 3 Security Groups

0 Placement Groups
Spot Requests
Reserved Instances . . 2 . x

Just need a simple virtual private server? Get everything you need to jumpstart your project - compute, storage, and networking — for a
Dedicated Hosts low, predictable price. Try Amazon Lightsail for free.
AMls Create Instance
Bundle Tasks
To start using Amazon EC2 you will want to launch a virtual server, known as an Amazon EC2 instance.
= Launch Instance
Volumes
Snapshots Note: Your instances will launch in the US West (N. California) region
= Service Health ¢ Scheduled Events ¢

Security Groups Service Status: US West (N. California):
Elastic IPs & US West (N. California): No events
Placement Groups This service is operating normally
Key Pairs Availability Zone Status:

Network Interfaces

@ Uus-west-1b:
Availability zone is operating normally

Services v

Resource Groups ~ L Mina -

EC2 Dashboard

Events

Tags

Reports

Limits

Instances

Spot Requests

Reserved Instances

Dedicated Hosts

AMIs

Bundle Tasks
e

Volumes

Snapshots

Security Groups

Elastic IPs

o Actions v
| i o

L 2]
Q Filter by tags and attributes or search by keyword [~] 1to20f2
Name ~ Instance ID ~ Instance Type - Availability Zone ~ Instance State - Status Checks - Alarm Status PublicDNS (IPvd) - IPv4PubliclP - IPv6IPs
| i01101a71836fbeeds  2.micro us-west-1b @ running @ 2/2 checks None Y  ec2-54-193-528uswe.. 54193528 =
Sample-env 10326f51130f09f2  t1.micro us-west-1c @ running @ 212 checks None Y ec2-5467-83-36uswe..  5467.83.36

Select an instance above

_}_}=]




Services v

EC2 Dashboard
Events

Tags

Reports

Limits

Instances
Spot Requests
Reserved Instances

Dedicated Hosts

AMIs
Bundle Tasks

Volumes

Snapshots

Security Groups
Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

Resource Groups ~ L Mina v ifornia ¥ Support v
Connect Actions v
e o % e
), Filter by ta ttributes or search by keyword (2] 1t020f2
Name Instance ID + Instance Type - Availability Zone ~ Instance State - Status Checks - Alarm Status Public DNS (IPv4) 1Pv4 Public IP IPV6 IPs
e 101f01a71836fbeed8  t2.micro us-west-1b @ running @ 2/2 checks None % ec2-54-1935.28uswe.. 54193528 -
Sample-env 10321651130109fe2  t1.micro us-west-1c @ running © 272 checks None Y c2-54.67-83-36uswe.. 5467.83.36 e
>
Instance: | i-01f01a71836fbee48  Public DNS: ec2-54-193-5-28.us-west-1.compute.amazonaws.com _N_R=!

Description Status Checks

Instance ID
Instance state
Instance type
Elastic IPs
Availability zone
Security groups
Scheduled events
AMIID

Platform
1AM role

Key pair name

©c2-54-193-5-28.us-west-1.compute.amazonaws.com ]

Monitoring  Tags
-01f01a71836fbeed8 "l Public DNS (IPv4)
running IPv4 Public IP
2.micro IPV6 IPs

Private DNS
us-west-1b Private IPs

launch-wizard-1. view inbound rules Secondary private IPs
VPC ID

Subnet ID

No scheduled events

amzn-ami-hvm-2017.03.1.20170812-x86_6:
3a674d5a)

gp2 (ami-

Network interfaces
Source/dest. check

my-super-secret-key-pair

54.193.5.28

ip-172-31-2-79.us-west-1.compute internal
172.312.79

vpc-bdd10dd9
subnet-802996d8

eth0

True




ﬁ PUTTY Configuration

Category:

- Terminal
- Keyboard

.. Bell

- Features
=-Window

- Appearance
-- Behaviour
- Translation
- Selection

- Colours
[=-Connection
..Data

- Proxy

- Telnet

- Rlogin
[-SSH

- Serial

About Help

Basic options for your PuTTY session

Specify the destination you wantto connect to

Host Mame (or IP address) Bort

| [22

Connection type:

(ORaw (O Telnet (O Rlogin @SsSH () Serial

Load, save ordelete

Saved Sessions

a stored session

Default Settings
AWS-Linux-Instance

Load
Save

Delete

Close window on exit:

O Always (O Never (® Only on clean exit




E PUTTY Key Generator
File Key Conversions Help

Key
No key.

Actions
Generate a public/private key pair
Load an existing private key file
Save the generated key

Parameters

Type of key to generate:
@RSA ()DsA (_JECDSA

Number of bits in a generated key:

Save public key

(ED25519

Load

Save private key

() 5SH-1(RSA)
2048




E Load private key:

™ <« Cloud programming in Go » Chapter 7 > Second_Key

Organize ~ New folder
Chapter 3 &
Chapter 7

KEY

Name

& OneDrive

= This PC
m Desktop
[£ Documents
# Downloads
b Music
= Pictures
& Videos

% Local Disk (C)

« New Volume (E)

¥ Network

v 0

Search Second_Key P

Date modified Type Size

No items match your search.

File name:

V| ‘PuTI'V Private Key Files (*.ppk) V|

PUTTY Private Key Files (*.ppk)

E Load private key:

T « Cloud programming in Go > Chapter 7 > Second_Key

Organize ~ New folder

Chapter 3 ~  Name
Chapter 7

KEY

M my-super-secret-key-pair.pem

#& OneDrive

= This PC
m Desktop
& Documents
& Downloads
D Music
= Pictures
B Videos

% Local Disk (C2)

w New Volume (E3)

b Network

v O

Search Second_Key P

Date modified Type Size

8/20/2017 9.05PM  PEM File 2KB

File name:

~| [FilFiles 5 v

Cancel




?-Saue' private key as:

1 BO'| . ¥ Libraries » Documents » Private_Key

Organize » New folder

W Favorites
Bl Desktop
& Downloads

‘-.-_:
=1 Recent Places

7 Libraries
.3 Documents

J‘r Music

[ Pictures

E Videos

File name:

| »

Private_Key

Mame

Documents library

Arrange by:

Date modified

Nao items match your search.

* 4|

L}

Folder =

Type

mysecretfile.ppk

Save as type: |PuTTY Private Key Files (*.ppk)

4 Hide Folders

i Save




#% PuTTY Configuration 7|3

Category:
E| Window - | Oiptions controlling S5H authentication |
i i Appearance
.... Behaviour Display pre-authentication banner (SSH-2 only)
.. Translation [ ] Bypass authentication entirsty (SSH-2 only)
: g_z:zztrl:n | Authentication methods
i Ty [¥] Attempt authentication using Pageant
= [ Mtempt TIS or CryptoCard auth (S5H-1)
- Proxy [¥] Mtempt "keyboard-interactive” auth (S5H-2)
;JEIH# Authentication parameters
- Rlogin
= [ Mllow agert forwarding
- Kex [ Mlow attempted changes of usemame in 55H-2
- Host keys s nvate key tile tor authentication:
r : ;
I:EI-- Jocuments \Private_Key'myzecretfile pphk
- ¥11
- Tunnels
- Bugs
- More bugs
- Seral b

About ] l Help [ Open ] [ Cancel




ﬁ' PuTTY éuni‘iguréﬂon

[ [l

Category
= | S optere ey ET R ses Ruy |
EI T;;rningalging 1 Specify the destination you want to connect to
Kb Host Name {or IP address) Port
B 2
- Features onnection type: ) i )
(=1 Window )Raw () Telnet () Rlogin @ 55H () Seral
;EE::!:S:E | Load, save or delete a stored session
.... Translation 3 Saved Sessions
- Selection
- Colours -
i Default Seftings Load

[;Iose window on ext:

i Aways (7 Mever @ Only on clean exit

[ Cpen

J|

Cancel |

PuTTY Security Alert

The server's host key is not cached in the registry. You
___Ii_ have no guarantee that the server is the computer you
think it is.
The server's ssh-ed25519 key fingerprint is:

If you trust this host, hit Yes to add the key to

PuTTY's cache and carry on connecting.

If you want to carry on connecting just once, without
adding the key to the cache, hit No.

If you do not trust this host, hit Cancel to abandon the
connection.

seh-ed25519 256 30:93:83:c5:340:b2:4 d60:25: cc:9d earabieetT a:c9

[ﬂ]

Yes || No || conce ||

Help







ﬁ- PuTTY Configuration

Category:
=- Sfassion - Basic options for your PUTTY session |
T I_loglging Specify the destination you want to connect to
=~ Termina
ost Mame [or [P address Port
Wb Host Name (or IP addrese) Por
- Bell +28 us-west-1.compute amazonaws.com 22
- Features Connection type:
=1 Window 1 Raw (7 Telnet ¢ Rlogin @ S5H (7)) Seqal
gﬁ::;::l::e Load. save or delete a stored session
.. Translation =1 [5aved Sessions .
- Selection EC2 Connection
-~ Colours Defaut Seftings i
=1~ Connection
.. Data
- Prowy
- Telnet
Hlagin L
=-55H
e Cloge window on exit:
gait keys () Mways () Never @ Only on clean exit
- Cipher
- Auth -
pbout ||  Help [ open || Caneel




B Services v

b

Bundle Tasks

BLOCK

ORE

Volumes

Snapshots

Security Groups

Elastic IPs
Placement Groups
Key Pairs

Network Interfaces

Load Balancers

Target Groups

Launch Configurations

Auto Scaling Groups

Run Command

State Manager

Resource Groups

Resources

*

CI

You are using the following Amazon EC2 resources in the

US West (N. California) region:

2 Running Instances

0 Dedicated Hosts
2 Volumes
2 Key Pairs

0 Placement Groups

1 Elastic IPs
0 Snapshots
0 Load Balancers
5 Security Groups

®

Just need a simple virtual private server? Get
everything you need to jumpstart your project -
compute, storage, and networking — for a low,
predictable price. Try Amazon Lightsail for

free.

Create Instance

To start using Amazon EC2 you will want to launch a
virtual server, known as an Amazon EC2 instance.

Launch Instance

Note: Your instances will launch in the US West (N. California)

region

Service Health

@ Feedback (@ English (US)

* Scheduled Events __

Privacy Policy

[:l. Mina v

Account
Attributes

Supported
Platforms

VPC

Default VPC
vpec-bdd10dd9

Resource 1D length
management

Additional
Information

Getting Started
Guide
Documentation

All EC2 Resources
Forums

Pricing

Contact Us
AWS
Marketplace

Find free software
trial products in the

Terms of Use

-




I‘l Services « Resource Groups ~ * L Mina -~

Bundle Tasks Create Security Grou Actions v
) SRR SO )
= Q Filter by tags and attributes or search by key@ 1to50f5
Volumes
Name *  Group ID 4~ Group Name
Snapshots
[ ] sg-286de04f default
= 5g-30a02456 HTTP Access
Security Groups Sample-env 5g-9f48c4f8 awseb-e-e3b2haerkg-stack-
Elastic IPs 5g-a53591c3 launch-wizard-1
Placement Groups SQ-CHTBCED? TCP 8080
Key Pairs
Network Interfaces
Load Balancers
Target Groups
»
- ITO 5S¢
Califieh Cofiflguratons Security Group: sg-286de04f _J ==
Auto Scaling Groups Description Inbound Outbound Tags
= Group name  default Group d
Run Command
State Manager e
- »

@ Feedback (@ English (US) Privacy Policy Terms of Use




Create Security Group X

Security group name [ HTTP Access
Description (j ‘A security group that enables HTTP Accesy
VPC (j vpc-bdd10dd9 (default) M

Security group rules:

Inbound Outbound

Type (i Protocol (i Port Range (i Source (i Description (i

This security group has no rules

Add Rule
Create Security Group X
Security group name (j HTTP Access
Description (j A security group that enables HTTP Access
VPC (i vpc-bdd10dd9 (default) i

Security group rules:

Inbound Outbound

Type (i Protocol (i Port Range (i Source (j Description (i
HTTP v TCP 80 Custom ¥ | |0.0.0.0/0, ::/0 e.g. SSH for Admin Desktor
Add Rule

4 »

cance




Services ~

Resource Groups ~

Custom Protocol
S| All TCP

| Al UDP

All ICMP - IPv4
All ICMP - IPv6
All traffic

SSH

SMTP

DNS (UDP)
DNS (TCP)
HTTP

POP3

[

MS SQL
NFS

up

Add Rule

Custom TCPFv [ [TCP

HTTP A
A secu

vpe-bd

EC2 Dashboard
Events

Tags

Reports

Limits.

Instances

Spot Requests
Reserved Instances

Dedicated Hosts

AMis

Bundle Tasks

Volumes

Snapshots

SECUR]
Security Groups
Elastic IPs
Placement Groups

Kau Paire

UV Actions v

Q Filter by tags and attributes or search by keyword

Name

Sample-env

Group ID « Group Name

5g-286de04f default

* VPCID

vpc-bdd10dd9

[>] 1to50f5

Description

default VPC security group

sg-30a02456

HTTP Access

vpc-bdd10dd9

A security group to enable HTTP access I

sg-9f48c418
5g-a53591c3

sg-d176cch? TCP 8080

Select a security group above

launch-wizard-1

awseb-e-e3b2haerkg-stack-

vpc-bdd10dd9
vpc-bdd10dd9
vpc-bdd10dd9

SecurityGroup for ElasticBeanstalk enviror
launch-wizard-1 created 2017-08-20T20:5
TCP port 8080




Services v

Events
Tags
Reports

Limits

= IN
Instances
Spot Requests
Reserved Instances

Dedicated Hosts

AMIs
Bundle Tasks

Volumes

Snapshots

Security Groups
Elastic IPs
Placement Groups

Key Pairs

Resource G

Launch Instance Connect
4

Connect
Q Filter by tags and attributes or 4 Q

Name Ty LaunchMore Like This ~  Availability Zone ~ Instance State ~ Status Checks

Instance State

@ ec_app_test i-01f01a71 us-west-1b & running @ 2/2 checks None

@ running & 2/2 checks

Instance Settings

Sample-env 1-032f6f511] us-west-1c None

Image

Change Secunity Groups

CloudWatch Monitoring Attach Network Interface

Instance: || i-01f01a71836fbee48 (ec_app_test) Public O pute.amazonaws.com

Change Source/Dest. Check

n Manage |IP Addresses
Description

Status Checks Monitoring Tags
Instance D i-01f01a71836fbee48 Public DNS (IPvd4)  ec2-54-193-5-28 us-west-
1.compute amazonaws.com
Instance state  running IPv4 Public P 54.193.5.28
Instance type 12 micro IPV6 IPs -
Elastic IPs Private DNS  ip-172-31-2-79.us-west-
1.compute internal
Availability zone  us-west-1b Private IPs ~ 172.31.2.79

HTTP Access, TCP 8080
launch-wizard-1. view inbound

Security groups Secondary private IPs

rules
Scheduled events  No scheduled events VPCID  vpc-bdd10dd9
AMIID  amzn-ami-hvm- Subnet ID  subnet-802996d8

2017.03.1.20170812-x86_64-gp2

1to20f2

Alarm Status

o 0

Public D

Y ec2-54-1
% ec2-54-6




Change Security Groups

Instance |D:i-01f01a71836fbeedd
Interface 1D:eni-04429807

Select Security Group(s) to associate with your instance
Security Group ID Security Group Name Description
sg-9f48c4f8 awseb-e-e3b2haerkg-stack-AWSEBS. .. SecurityGroup for ElasticBeanstalk environment.
sg-286de04f default default VPC security group
sg-30a02456 HTTP Access A security group to enable HTTP access
5g-a53591¢3 launch-wizard-1 launch-wizard-1 created 2017-08-20T20:56:24.128-07:00

sg-d176ceb7 TCP 8080 TCP port 8080

[Tl Assign Security Groups




Chapter 8:
AWS II-S3, SQS, API Gateway, and Dynamo
DB

." Services « Resource Groups ~ *

AWS services
\ a|

v Recently visited services

£ s3 ¥ 1am @) Elastic Beanstalk

£ Storage Gateway @ EC2

v All services

Compute @g Developer Tools q’ﬂi@ Internet of Things
EC2 CodeStar AWS loT
EC2 Container Service CodeCommit AWS Greengrass
Lightsail & CodeBuild
Elastic Beanstalk CodeDeploy
Lambda CodePipeline @ Contact Center
Batch X-Ray Amazon Connect

£\ Storage Management Tools £ Game

U CloudWateh Housopinest
EFS CloudFormation Amazon GameLift
Glacier CloudTrail
* Amazon S3 4 Discover the new console @ Quick tips

Q. Search for bu?éls

+ Create bucket

1 Regions =~




aWS Services v Resource Groups ~ * L\® Mina v  Global ¥  Support ¥

Amazon Glacier now offers expedited retrievals, typically in 1-5 minutes. Learn More » Documentation

‘ Amazon S3 X Discover the new console @ Quick tips

‘ Q Search for buckets ‘

+ Create bucket 2 suckets 0 @I 1 Regions &

Bucketname |z Access @ 1= Region Date created
Ii mnandbucket Not public * US West (N. California) :usngS, 2017 10:01:50 PM GMT-

Resource Groups v

Amazon S3 > mnandbucket

‘ Q  Type a prefix and press Enter to search. Press ESC to clear.

US West (N. California) &

et CoufTd ‘ Runand scele cade for Python, Node,s, Java, o Cé wihout
P——— corg ] lobie Senices ravisioring o managing Leammore. &
OpsWerks gﬁ:iﬂ
B Daase ::UZZ i:‘:lnf DeviceFam Amzzon DynemoDB
RDS Herages Snies ioble Anclytcs Fastand Texble NoSC_ detabase sevvis for any scae
Dyramc0B Pinpint
Eastiache
Arazon Redshi: ﬂ Secuity, dentlty & 3
" Conplerce E] Application Senvices NS Harkelpace
. [t} StepFuctns Discover, procure, and depoy popular software products
A NeIYJOIQrQ&Conlenl —— SiF hal unon WS Lser e, @
Delivery [ — APIGaeay
\RC Dy Serce Elastc Transcoder
Oeutfrn WA Sl /
Dred G’omem Mkl B Messegng j'/ Heve foedback?
Fosel dmhaze 2 i el Submi ok 0/t us about your experience wifi he
G Simple N ANS Nanagement Console
& Miaion Sinple Erel Senice:
ANSgaion o gl Ardics
KHGIDSIISAE g B Business Pocuchy
Daiabase Migrazon Service EVR = " :
Senver Migaion Senvice CloudSearch 'f?mcm
Snowkl Easlisearc Servee K”:g:‘mm 7
Kinesis
Date Pipeline
QuesSght & @] Desktop & Aop Sreaming
A5 Ghe WorkSpaces




Services v Resource Groups v ifornia >~ Support ~

Create New Queue

What do you want to name your queue?

Queue Name @
Type the queue name.

Region € US West (N. California)

For more information, see the Amazon SQS FAQs and the Amazon SQS Developer Guide.

You can change these default parameters.

Queue Attributes

Default Visibility Timeout € 30 seconds v i e .
Message Retention Period € 4 days - ’ 4 1 anda
Maximum Message Size € 256 KB
Delivery Delay € 0 seconds v . e
Receive Message Wait Time € 0 seconds i 2
awg Services v Resource Groups v Mina ~ California ~ v
Create New Queue Queue Actions v Fa It o )
Filter by Prefix: Q Enter Text. X 1to10f 1 items
@ Name ~ Messages Available - Messages in Flight- Created
@  eventqueue 0 0 2017-09-03 13:22:24 GMT-07:00
1SQS Queue selected [N =N=]
Details Permissions Redrive Policy Monitoring Tags
Name: eventqueue Default Visibility Timeout: 30 seconds
URL: https://sqs.us-west-1.amazonaws.com/395512779847/eventqueue Message Retention Period: 4 days
ARN: armn:aws:sqgs:us-west-1:395512779847:eventqueue Maximum Message Size: 256 KB
Created: 2017-09-03 13:22:24 GMT-07:00 Receive Message Wait Time: 0 seconds
Last Updated: 2017-09-03 13:22:24 GMT-07:00 Messages Available (Visible): 0
Delivery Delay: 0 seconds Messages in Flight (Not Visible): 0

Messages Delayed: 0




ElastiCache
Amazon Redshift V

Po

o

>z Networking & Content
Delivery
VPC
CloudFront
Direct Connect
Route 53

&5 Migration
AWS Migration Hub &l
Application Discovery Service
Database Migration Service
Server Migration Service
Snowball

Security, Identity &
% Y Application Services

Compliance
1AM Step Functions
Inspector SWE

Certificate Manager
Directory Service
WAF & Shield

Artifact [E]

Amazon Macie &

Elastic Transcoder

Messaging
Simple Queue Service

CICUdESE Simple Notification Service
Simple Email Service

Analytics

Athena @ Business Productivity

EMR WorkDocs

CloudSearch WorkMail

Elasticsearch Service Amazon Chime

AWS Marketplace

Discover, procure, and deploy popular software products
that run on AWS. Learn more. (&'

Have feedback?

Submit feedback to tell us about your experience with the
AWS Management Console

ices v

Resource Groups ~

45 Amazon API Gateway  APIs

+ Create API
a5 ]

MyEvents
MyEvents
test2 7
No description.
testaPl Endpoint Configuration
Usage Plans Endpoint Type
Edge Optimized
APl Keys

Custom Domain Names
Client Certificates
VPC Links

Settings

testAPI

& test2 &

No description.
Endpoint Configuration
Endpoint Type Endpoint Type

Edge Optimized Edge Optimized

Endpoint Configuration

Show all hints

(2]

48 Amazon API Gateway  APIs > Create

Custom Domain Names
Client Certificates

Settings

* Required

| APIs Create new API
MyEvents
osiifi © New API
Usage Plans Settings
API Keys

In Amazon API Gateway, an AP refers to a collection of resources and methods that can be invoked through HTTPS endpoints.

Clone from existing AP Import from Swagger Example API

Choose a friendly name and description for your API

API name* My A

Description

Showallhints (@)




5 Amazon AP| Gateway

APls
MyEvents
| Resources
Stages
Authorizers
Gateway Responses
Models
Documentation
Binary Support
Dashboard
test2
testAPI
Usage Plans
API| Keys
Custom Domain Names

Client Certificates

APIs > MyEvents (t5/00tu873) > Resources > /(bjdrah2zuj)

Resorces o/ Methods

Create Method
/booking!

o Create Resource

- fidy | Enable CORS

A

“

GET | Edit Resource Documentation
v levents
GET APLACTIONS
v iid Deploy API

v /id  Import API
GE  Edit API Documentation

v InaMe  pelete AP
v KNy

Showallhints (@)

@

Resources Actions~

s New Child Resource

Use this page to create a new child resource for your resource. &

Configure as (Zproxy resource L]
Resource Name* events
Resource Path* [ events

You can add path parameters using brackets. For example, the resource path {username} represents a path parameter
called 'username'. Configuring /{proxy+} as a proxy resource catches all requests to its sub-resources. For example, it
works for a GET request to /foo. To handle requests to /, add a new ANY method on the / resource

Enable API Gateway CORS (i}

* Required

Cancel reate Resource

|
v [events
fid
/name

Resources Actions~ @ / Methods




Resources Actions~

v
v levents
fid

/name

@« New Child Resource

Use this page to create a new child resource for your resource. (&

Configure as (Zproxy resource (i}
Resource Name* id
Resource Path* Jeventsfid/  {id}

You can add path parameters using brackets. For example, the resource path {username} represents a path parameter

called 'username’. Configuring /events/id/{proxy+} as a proxy resource catches all requests to its sub-resources. For example,
it works for a GET request to /events/id/foo. To handle requests to /events/id, add a new ANY method on the /events/id

resource.

Enable APl Gateway CORS (i}

* Required

Cancel Create Resource

Resources | Actions~ @ /events/name/{name} Methods

- /
v /events
v fid
Hid}

* /name

Kname}

:1: Amazon AP| Gateway

APIs
MyEvents
test2
| Resources

Stages
Authorizers
Gateway Responses
Models
Documentation

Binary Support

APls > fest2(e5i16142n6) > Resources > /eventsiname/{name} (iby1x6)

Resolirces Actions~ @ /events/name/{name} Methods

RESOURCE

Ns

v levents
id Create Resource
v fi
Kid Enable CORS
v Jname Edit Resource Documentation

/n Delete Resource

APLACTIONS
Deploy API
Import API
Edit API Documentation
Delete API

No mett defined fo

Show all hints 9

&

/
il

Resources Actions~ |@/events Methods

levents

IGET QOI

No methods defined

for the reso




Resources | Actions- @ /events - GET - Setup
v/ Choose the integration point for your new method.
~ Jevents
GET
- Jid Integration type Lambda Function €
i
v [name Mock @
A{name} AWS Service @
Use HTTP Proxy integration "/ @
HTTP method GET v
Endpoint URL | hip://ec2 myevents.com/events
ContentHandling  passthrough v O
Resources Actions~ @ fevents/id/{id} - GET - Setup
e Choose the integration point for your new method.
v [events
GET
oS Integration type Lambda Function @
~ /id ® HTTP &
v Hid} Mock @
GET
AWS Service @
+ /name
{name}
Use HTTP Proxy integration ' @

HTTP method GET

Endpoint URL hitp://ec2.myevents.com/events/id/{id) }

Content Handling  passthrough r 0




Services v Resource Groups ~

42 AmazonAPIGateway  APIs > test2(eSit6142n6) > Resources > /(5021255rkb) Showallhints @)
APls Resources Actions~ @/ Methods &
“
MyEvents RESOURCE ACTIONS.
v
e Create Method No methods defined for the resource.
test2 v levents
GET Create Resource
| Resources 3 Enable CORS
Edit Resource Documentation
Stages
Authorizers EREAEACTIRS.
Gateway Responses [ ImportAPI
Models GE  Edit APl Documentation
Delete API
Documentation

Binary Support
testAPI

Usage Plans

Deploy APl @&

Choose a stage where your AP will be deployed. For example, a test version of your
API could be deployed to a stage named beta.

Deployment stage [New Stage] v

Stage description

Deployment description

Cancel [0




Services v

N. California v Support ~

45 Amazon API Gateway

APIs

MyEvents

test2
Resources
Authorizers
Gateway Responses
Models
Documentation
Dashboard
Settings

test3

testAPI

Resource Groups *

APIs > ftest2(e5i1614206) > Stages > beta > /events > GET

=3 veta- GET - /events

L° Mina v

pi.us-west-1

; Stages
v & beta
v/ I Invoke URL: https://e5i16142n6. it
v /events
P Use this page to override the beta stage settings for the GET to /fevents method.
GET
v /levents/id Settings © Inherit from stage

~ levents/id/id}

+ levents/name

~ levents/iname/{name}

Override for this method

Showallhinis (@)

Save Changes

v All services

Compute

EC2

EC2 Container Service
Lightsail

Elastic Beanstalk
Lambda

Batch

Storage

S3

EFS

Glacier

Storage Gateway

Database /
RDS

ElastiCache
Amazon Redshift

Networking &
Content Delivery
VPC

CloudFront

Direct Connect
Route 53

Developer Tools
CodeStar
CodeCommit
CodeBuild
CodeDeploy
CodePipeline
X-Ray

Management Tools
CloudWatch
CloudFormation
CloudTrail

Config

OpsWorks

Service Catalog
Trusted Advisor
Managed Services

Security, Identity &
Compliance

1AM

Inspector

Certificate Manager
Directory Service
WAF & Shield
Artifact

Amazon Macie @

[z

Internet of Things
AWS loT
AWS Greengrass

Contact Center
Amazon Connect

Game
Development

Amazon GamelLift

Mobile Services
Mobile Hub
Cognito

Device Farm
Mobile Analytics
Pinpoint

Application
Services

Step Functions
SWF

AP| Gateway
Elastic Transcoder




aws

DynamoDB
I Dashboard
Tables

Reserved capacity

DAX

Dashboard
Clusters

Subnet groups
Parameter groups

Events

Services Resource Groups - *

Create table

Amazon DynamoDB is a fully managed non-
relational database service that provides fast
and predictable performance with seamless
scalability.

Create table

Recent alerts
No CloudWatch alarms have been triggered.
View all in CloudWatch (4]

Total capacity for US West (N.
California)

Provisioned read capacity 10

Provisioned write capacity 10
Reserved read capacity 0
Reserved write capacity 0

Service health

Current Status

0 Amazon DynamoDB (N. California)




aws
g —

Services v Resource Groups ~ *

Create DynamoDB table Tutorial | @@

DynamoDB is a schema-less database that only requires a table name
and primary key. The table's primary key is made up of one or two
attributes that uniquely identify items, partition the data, and sort data
within each partition.

Table name* | eventy . [i]

Primary key* Partition key

D 1]
Binary
Add sort key

Table settings

Default settings provide the fastest way to get started with your table.
You can modify these default settings now or after your table has been
created.

* Use default settings

« No secondary indexes.

« Provisioned capacity set fo 5 reads
and 5 writes.

« Basic alarms with 80% upper
threshold using SNS topic
"dynamodb”.




aws

Services Resource Groups - *

ID Li]
Binary v
Add sort key

Table settings

Default settings provide the fastest way to get started with your table.
You can madify these default settings now or after your table has been
created.

1« Use default settings

« No secondary indexes.

« Provisioned capacity set to 5 reads
and 5 writes.

« Basic alarms with 80% upper
threshold using SNS topic
"dynamodb".

©® You do not have the required role to enable
Auto Scaling by default.

Please refer to documentation.




Services v

Resource Groups - *

L Mina v

N. California ~

DynamoDB
Dashboard

Reserved capacity

DAX

Dashboard
Clusters

Subnet groups
Parameter groups

Events

Create table [EXTCLERYS
Q Filter by table name X
Name -

users

events Close 0 = B @

Overview Items Metrics Alarms Capacity Triggers Access control Tags

Name

& O

Status - Type - Partition key - Sortkey Attributes - Read capacity - Write capacity -

Global Secondary Indexes (GSI) allow you to query efficiently over any field (attribute) in your DynamoDB table. GSIs can treat any table
attribute as a key, even attributes not present in all items. More info

Create index

Primary key*

Index name*

Projected attributes

Estimated cost

Partition key
EventName  String
Add sort key

EventName-index

All N

Read capacity units Write capacity units

5 5

$3.24 / month (Capacity calculator )




bookingservice
contracts
eventservice
frontend

lib

b configuration

helper

msgqueue
persistence

b dblayer

4 dynamolayer

dynamolayer.go




Chapter 9: Continuous Delivery

[ @ 1. mhelmich@mhelmich-macbook: ~/Entwicklung/go-workspace/src/bitbucket.org/minamartinteam/myevents (zsh)

[ JON ] 1. glide update (glide)



o0 @ /& Martin Helmich - Profile - Tra. % '\ Martin

\

< C {Y & Travis CI GmbH [DE] https://travis-ci.org/profile/martin-helmich b4
TraViS Cl ;ﬁ‘\ Blog Status Help Martin Helmich ‘

Martin Helmich
Repositories 67 a r | n e | C
Token: @

We're only showing your public repositories. You can find your private projects on travis-ci.com.

Beta Features

£ tra
Organizations kel
Mittwald CM Service X . i . .
Repositories 27 Flick the Add travis.yml file to Trigger your first build
repository switch your repository with a git push
on

Is an organization missing?
Review and add your authorized organizations.

martin-helmich/myevents

it martin-helmich/myevents-frontend




[ NN ] / & mittwald/kubernetes-secret-o X |\

Martin

&« (& 0 @ Travis Cl GmbH [DE] https://travis-ci.org/martin-helmich/myevents

TravisCl @ buog

Search all repositories

My Repositories  +

«/ martin-helmich/myevents

(%) Duration: 6 min 43 sec

+/ mittwald/typo3_forum

Finished: 5 minutes ago

Duration: 2 min 51 sec

+/ martin-helmich/martin-helm

7| Finished: 5 days ago

Duration: 2 min 12 sec

+/ mittwald/kubernetes-secret:

+| Finished: 15 days ago

(%) Duration: 6 min 43 sec

+| Finished: 18 days ago

+/ martin-helmich/typo3-typos

Status

3 220

Help

b g

Martin Helmich ‘

martin-helmich / myevents @

Current  Branches  BuildHistory  Pull Requests

/ master Provide correct deployment example

Commit 8e6401a
Compare dbb245e..8e6401a
Branch master

@ Martin Helmich authored and committed

Build Jobs
v #1111 & < Gorls
v 12 & < Gol7
v 113 & <« Go:l8

More options

-o- #11 passed > Restart build

¢ Ran for 2 min 56 sec
) Total time 6 min 43 sec

5 minutes ago

(9 2min25 sec
(1) 2min 33 sec

(D 1 min45 sec




® 0 ® & ob#11.3 - mittwald/kuberne X Martin

&« C {} | & Travis Cl GmbH [DE] https://travis-ci.org/martin-helmich/myevents/jobs/220913146
Duration: 2 min 12 sec Remove log ‘ | JZ Rawlog |
Finished: 15 days ago
Worker information worker_info .
Build system information system_info
+/ mittwald/kubernetes-secre 11 ¥:
) . $ export DEBIAN_FRONTEND=noninteractive IR CVES 201575,
Duration: 6 min 43 sec $ git clone --depth=50 --branch=master https://github.com/martin-helmich/myevents.git git. checkout
Finished: 18 days ago $ GIMME_OUTPUT=$(gimme 1.8) & eval "$GIMME_OUTPUT"
go version gol.8 linux/amdé4
+/ martin-helmich/typo3-typo a7 export GOPATH-SHOME/gopath

s
$ export PATH=SHOME/gopath/bin:$PATH

$ mkdir -p $HOME/gopath/src/github.com/martin-helmich/myevents
s

s

s

Duration: 5 min 44 sec
Finished: 20 days ago rsync -az ${TRAVIS_BUILD_DIR}/ $HOME/gopath/src/github.com/martin-helmich/myevents/
export TRAVIS_BUILD_DIR=SHOME/gopath/src/github.com/martin-helmich/myevents

cd $HOME/gopath/src/github. com/martin-helmich/myevents

mittwald/typo3-web2pdf 44

$ gimme version

v@.2.2

$ go version

go version gol.8 linux/amdé4

Duration: 11 min 34 sec
Finished: 25 days ago

ittwaldsalt-mi ices 75 go.env
X mittwald/salt-microservice: install

Duration: 1 min 45 sec | grep -v vendor)
Finished: about a month ago
The command "go vet $(go list ./... | grep -v vendor)" exited with 0.

+/ mittwald/typo3-varnishcac 7 $ go build

Duration: 1 min 50 sec

Finished: about amonth ago The command "go build” exited with @.

Done. Your build exited with @,

+/ martin-helmich/prometheu 37

Duration: 1 min 32 sec

martin-helmich / myevents s osaing

Current  Branches  Build History  Pull Requests More options

/ master Provide correct deployment example o- #11 passed Requests

Commit 8e6401a Ran for 2 min 56 sec Caches

Compare dbb245e..8e6401a Total time 6 min 43 sec

Environment Variables

Notice that the values are not escaped when your builds are executed. Special characters (for bash) should be escaped accordingly.

DOCKER_PASSWORD

DOCKER_USER martinhelmihl Dbl Add




= V Projects

New project

Create or Import your project from
popular Git services

Search

Project path Project name

http://192.168.2.125/  root myevents|

Want to house several dependent projects under the same namespace? Create a group

Import project from

0 GitHub @ Bitbucket & GitLab.com G Google Code ¥ Fogbugz  [+] Gitea
i GitLab export

Project description (optional)

Description format

Visibility Level @
O & Frivate
Project access must be granted explicitly to each user.

U Internal
The project can be cloned by any logged in user.

. 0 Public

The project can be cloned without any authentication.

s+ #

git Repo by URL

n

® 0 ® /4 cilab \unY Martin
&« C 1Y @ Nicht sicher 192.168.2.125/users/password/edit?reset_password_token=hQyeWPGQm_JHOVx-ykLK ¥
Please create a password for your new account.
GitLab Com munity Edition Change your password
Open source software to collaborate on code New password
Manage Git repositories with fine-grained access controls that keep
your code secure. Perform code reviews and enhance collaboration
with merge requests. Each project can also have an issue tracker and Confirm new password
a wiki.
ange your password
Didn't receive a confirmation email? Request a new one
Already have login and password? Sign in
Explore Help About GitLab
® © ® 4 New Project - GitLab AR e
&« C ) © 192.168.2.125/projects/new h¢

Cancel




@ O ® /4y Files - master - Administrator | X Martin
&« C Y © 192.168.2.125/rootimyevents-frontend/tree/master ¥
= v Administrator [ myevents-frontend ~ Search A + # N O 2w
Project  Repasitory Issues 0 Merge Requests 0 Pipelines Wiki Snippets Settings
Files Commits Branches Tags Contributors Graph Compare Charts

master myevents-frontend / Q Find file & -

Name Last commit > adbsc746 Iy about a minute ago - Fix Dockerfile History Last Update

B src Finalize booking form 3 weeks ago

[2 .gitignore nitial commit 3 weeks ago

[3 Dockerfile Fix Dockerfile about a minute ago

[ index.html Finalize booking form 3 weeks ago

[2 package.json nitial commit 3 weeks ago

[ tsconfig.json nitial commit 3 weeks ago

[2 webpack.config.js nitial commit 3 weeks ago
® O ® /4y Admin Area - GitLab x Martin
&« C ) ® 192.168.2.125/admin/runners Tr
= A Admin Area Search &+ # N O -

Overview Monitoring Messages System Hooks  Applications  Abuse Reports 0 & -
Overview Projects Users Groups Jobs Runners Cohorts

To register a new Runner you should enter the following registration token. With this token the Runner will request a unique Runner token and use that for future communication.

Registration token is zrGMséxxJSVc_GabTYQR

You can reset runners registration token by pressing a button below.

Z Reset runners registration token

A 'Runner’ is a process which runs a job. You can setup as many Runners as you need.
Runners can be placed on separate users, servers, even on your local machine.

Each Runner can be in one of the following states:
. - Runner runs jobs from all unassigned projects
. m - Runner runs jobs from assigned projects
. m - Runner cannot be assigned to other projects
. - Runner will not receive any new jobs

Runner description or Search

Runners with last contact more than a minute ago: 0




= [ ] 1. mhelmich@mhelmich-macbook: ~ (zsh)

[ ] ® /4 admin Area - GitLab X Martin

<« C (Y ® 192.168.2.125/admin/runners T

A 'Runner' is a process which runs a job. You can setup as many Runners as you need.
Runners can be placed on separate users, servers, even on your local machine.

Each Runner can be in one of the following states:
. - Runner runs jobs from all unassigned projects
. - Runner runs jobs from assigned projects
. - Runner cannot be assigned to other projects
. - Runner will not receive any new jobs

Runner description or Search Runners with last contact more than a minute ago: 1

Type Runner token Description Version Projects Jobs Tags Last contact

83596902 c1dbba267b2b 11.4 nfa 4] 3 minutes ago Edit

® O ® /iy pipelines - Administrator / mye X Martin
&« C [} ® 192.168.2.125/roctimyevents/pipelines T
= V Martin Helmich / myevents ~ Search £ + # N OO -

Project Repository Issues 0 Merge Requests 0 Pipelines Wiki Snippets Settings

Pipelines Jobs Environments Charts

All 2 Pending 0 Running 0 Finished 2 Branches Tags Run Pipeline Cl Lint

Status Pipeline Commit Stages

¥ master -o- af7aeb@3 5 00:00:16

ke
‘

20y

Fix Gitlab, again # 7 minutes ago

#by ¥ master -o- 3be75880 I 5 0000019 c
Add Gitlab CI config ~ £ 16 minutes ago




[ N

~) build:eventservice (#4) - Jobs X

< C ) © 192.168.2.125/root/mye

"‘ Martin Helmich / myevents +

[} Merge Requ

4] Pipelines

Pipelines Jobs Environments Ch

2 passed | Job#ain pipeline #2 for commit af7aeb03 from master by Martin Helmich 10 minutes ago

Running with gitlab-ci-multi-runner 1.11.4 (7e2b646)
on a68@f6adcabb (d740d3d4)
Using Docker executor with image golang:1.8.1 ...
Pulling docker image golang:1.8.1 ...
Running on runner-d74@d3d4-project-1-concurrent—@ via aé8@f6ad9cabb...
Fetching changes...
Removing src/eventservice/eventservice
HEAD is now at 3be7588 Add Gitlab CI config
From http://192.168.2.125/root/myevents
3be7588..af7aeb® master -> origin/master
Checking out af7aeb@3 as master...
Skipping Git submodules setup
$ mkdir -p $GOPATH/src/bitbucket.org/minamartinteam
$ ln -nfs $PWD $GOPATH/src/bitbucket.org/minamartinteam/myevents
$ cd $GOPATH/src/bitbucket.org/minamartinteam/myevents/src/eventservice
$ CGO_ENABLED=6 go build
Uploading artifacts...
src/eventservice/eventservice: found 1 matching files
Uploading artifacts to coordinator. ok id=4 responseStatus=201 Created token=Fc9TrLCZ
Job succeeded

Snippets

Search

| Retry job

Settings

Martin

F ¥ # N oo -

Job artifacts

The artifacts will be removed in
4 weeks

Keep Download Browse
Job details
Duration: 16 seconds
Finished: 10 minutes ago
Runner: #2

Raw Erase

Commit title
Fix Gitlal

2 @ build:eventservice

Pipeline Jobs 2

Build




Pipeline Jobs 4
Build
@ build:bookings...

@ build:eventserv..

Dockerbuild

dockerbuild:bo...

dockerbuild:ev...

® © ® /iy cycD pipelines - Administrato X |

Martin

&« C Y @ 192.168.2.125/root/myevents/settings/ci_cd

Secret Variables

These variables will be set to environment
by the runner.

So you can use them for passwords,
secret keys or whatever you want.

The value of the variable can be visible in
job log if explicitly asked to do so.

Add a variable
Key

DOCKER_USER

Value

martinhelmich

Add new variable

Your variables (1)

Key

DOCKER_PASSWORD

Value

arrars




/ (3) Pipeline - Administrator  mye. X

&« C Y © 192.168.2.125/rootimyevents/pipelines/10

v Martin Helmich / myevents +

Search
Project Repository Issues 0 Merge Requests 0 Pipelines Wiki Snippets Settings
Pipelines Jobs Environments Charts
Pipeline #10 triggered about a minute ago by -:° Martin Helmich

Configure Kubernetes deployment

@ 6 jobs from v1.0.2 (queued for 2 seconds)

o b734c530 .. IRy

Pipeline  Jobs &

Build Dockerbuild Publish Deploy

@ build:bookings... @ dockerbuild:bo...

(@ build:eventserv.. (9 dockerbuild:ev...

@ publish @ deploy

A+ # NS -

Cancel running




Chapter 10: Monitoring Your Application

Martin

& Pprometheus Time Series Colle X

@ localhost:9020/graph w

Prometheus

- insert metric at cursor - -]

Graph = Console

Element Value
no data
Remove Graph
Add Graph
® L & Prometheus Time Series Colle X Martin
< C 1} | ® localhost:9090/targets r

Prometheus A C Status ~

Targets

prometheus
Endpoint State Labels Last Scrape Error

http://localhost:9090/metrics up 14.259s ago




® © ® | & prometheus Time Series Coll- X Martin

<« C 1Y @ localhost:9080/graph?g0.range_input=15m&g0.expr=go_memstats_alloc_bytes&g0.tab=0 T

Prometheus  Alerts

go.memstats_allog_bytes 4

Load time: 33ms
Resolution: 3s
Total time series: 1
Execute go_memstats_alloc_bytes B

Graph  Console

- 15m + 4 | Until » Res. (s) O stacked

35M

Remove Graph




& Prometheus Time Series Call

6

Prometheus Al

Graph

rate(progess cpy._seconds. total(1m])

process_cpu_seconds_total

Graph  Console
= 30m + «
0.01
0.01
0.01
0.01
0.00

C 1Y @ localhost:9080/graph?g0.range_input=30m&g0.expr=rate(process_cpu_seconds_total%581m%5D)&g0.tab=0

X Martin

h+d

4

Load time: 30ms
Resolution: 7s

Total time series: 1
.
¥

Until

» Res. (s) O stacked

Remove Graph

ece
&«

"% Grafana - Home

c 0

X

@ localhost:3000/7orgld=1

{3 - EZHome. #=

Martin

¥ *

< ZoomOut > @ Last6 hours

‘Add data source




+ o
View Edit Duplicate Share

]
Panel Title

No data points

® © ® /= Gratana - New dashboard x

& C 1} | ® localhost:3000/dashboard/new?gettingstarted&panelld=1&fullscreen&edit&orgld=1&from=now- 1h&to=now&tab=metrics

{9 - B2 Newdashboard - Backto dashboard € ZoomOut » @ Last1 hour

Panel Title

1310 13:15 : 1335 13:40 13:45
= prometheus

Gri aph General Metrics Axes Legend Display Alert Time range

A Query rate(process_cpu_seconds_total[1m]) Metric lookup

Legend format {{job} Step Resolution 11

14:00

Martin

T

[ ] ® ' [ localhost:9100/metrics X

< C {} @ localhost:9100/metrics

# TYPE go_goroutines gauge

go_goroutines 11

# HELP go_memstats alloc bytes Number of bytes allocated and still in use.

# TYPE go _memstats_alloc_bytes gauge

go_memstats_alloc_bytes 975448

# HELP go memstats_alloc bytes_total Total number of bytes allocated, even if freed.
# TYPE go_memstats_alloc_bytes_total counter

go_memstats_alloc_bytes_total 975448

# HELP go_memstats_buck_hash_sys_bytes Number of bytes used by the profiling bucket hash table.
# TYPE go_memstats_buck hash_sys_bytes gauge

go_memstats_buck_hash_sys_bytes 2483

# HELP go_memstats_frees_total Total number of frees.

# TYPE go_memstats_frees_total counter

go_memstats frees_total 1412

# HELP go memstats_go_sys_bytes Number of bytes used for garbage collection system metadata.
# TYPE go_memstats_gc_sys_bytes gauge

go_memstats_ge_sys_bytes 131072

# HELP go_memstats heap alloc_bytes Number of heap bytes allocated and still in use.
# TYPE go_memstats_heap_alloc_bytes gauge

go_memstats_heap alloc_bytes 975448

# HELP go_memstats_heap_idle_bytes Number of heap bytes waiting to be used.

# TYPE go_memstats_heap idle bytes gauge

go_memstats_heap_idle_bytes 319488

# HELP go_memstats_heap_inuse_bytes Number of heap bytes that are in use.

# TYPE go_memstats_heap_inuse_bytes gauge

go_memstats_heap inuse bytes 1.384448e+06

# HELP go_memstats_heap_objects Number of allocated cbjects.

# TYPE go_memstats_heap_objects gauge

go_memstats_heap objects 11073

Martin

w




[ ] [ ] [ localhost:9100/metrics X / & Prometheus Time Series Colle X Martin
&« C 1Y @ localhost:9080/targets T
Prometheus
Targets
bookingservice
Endpoint State Labels Last Scrape Error
http://bookings:9100/metrics uP Instance="hookings:5100" 3.716s ago
eventservice
Endpoint State Labels Last Scrape Error
http://events:9100/metrics uP Instance="event=:9100" 948ms ago
prometheus
Endpoint State Labels Last Scrape Error
http://localhost:9090/metrics uP 11.213s ago
® ' ® [ localhost:a100/metrics 3 /' 7% Grafana - New dashboard x Martin
&« C 1} | ® localhost:3000/dashboard/db/new-dashboard?orgld=1&from=now-15m&to=now T

Q- %% New dashboard - B o < ZoomOut > (@ Last15minutes &

Service CPU utilization Service Memory Usage

0B

16:52 16:54 16:56 16:58 17:00 17:02 16:52 16:54 16:56 16:58 17:00 17:02

== bookingservice == eventservice == prometheus == bookingservice == eventservice == prometheus

+ ADD ROW




([ ] ® /% Grafana - New dashboard X

6

BE

49 - &@ Newdashboard -

0
23:01:00 23:01:30 23:02:00

23:02:30
— Summerbreeze — Wacken — With Full Force

Graph

General Metrics Axes Legend Display

A Query

sum(myevents_bookings_count) by (eventName)

Legendformat  {{ eventName }} Step

Panel data source EETTE + Add query

Event Bookings

23:03:30

Alert

Resolution

172

C 1} | ® localhost:3000/dashboard/db/new-dashboard?panelid=18&fullscreen&edit&orgld=1&from=now-5m&to=now&tab=metrics&refresh=5

Time range

Back to dashboard < ZoomOut » (@ Last5 minutes

Metric lookup

"

Martin

~
LY




Chapter 11: Migration

Communication with other services

Configuration Microservice core Logging

Persistence layer to store service data




Stepl: Monalithic application

Step 2: Monolithic application + a new microservice

Step N: Microservices




Client Tier

Delivery Tier

S84

Aggregation Tier

LS

Services Tier

% %




Marketing Context

Sales Context

The Domain

Support Context

Sales
Opportunities

Customers.

Customers.

Sales Contracts

Sales context

Tickets

Defects.

Support context




Sales Contracts

Sales context Support context







Read Requests

Message Queue

Tee
~
'% =

Add, Update, or Delete requests
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