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Google in Cloud| …pasi
• ? Google manages the largest server farms in the world

Initial

– All the content offered was available; it relied only on the support provided 
by advertising

(Services: Google Maps, Google Finance, Google Voice)

• Mantra: “it’s free to the consumer” 

– 15GB of storage per account

– Google Apps – free hosting for the e-mail server (with your own domain 
name), Google Talk, Google Calendar, Google Drive, Google Sites <- Rajen
Sheth

– Google Apps for Education

– Following Apple's model: Apps Market-
www.google.com/enterprise/marketplace

– For developers: free versions of services, e.g. Google App Engine™

http://code.google.com/appengine
3
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Google in Cloud
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Google in Cloud| …pasi
– Google App for Business

=> 

multi utilizatori

business 
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Google in Cloud| …pasi
– Google App for Business/ G Suite

=> 

many users

Business

(prices in 2016)
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Google| SaaS
• Google Workspace – 2022 - https://workspace.google.com/pricing.html

=> 

multi utilizatori

business 
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Google Cloud
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Google

9
[https://cloud.google.com/pricing/price-leader]

2017-
2021
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Google

10
[https://cloud.google.com/pricing/price-leader]

2020-
2021
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Google & Environmental impact
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[https://cloud.google.com]
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Google & Environmental impact

– [

12
[https://www.ascamso.com/905-2/]

[https://cloud.google.com/pricing/price-leader]
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Google
Google Web Toolkit – GWT

• http://code.google.com/webtoolkit/gettingstarted.html

- Set of open-source tools that allows the development of complex Web 
applications

- “The GWT SDK contains the Java API libraries, compiler, and development 
server. It lets you write client-side applications in Java and deploy them as 
JavaScript.”

- ….

- “GWT is a development toolkit for building and optimizing complex browser-
based applications. Its goal is to enable productive development of high-
performance web applications without the developer having to be an expert in 
browser quirks, XMLHttpRequest, and JavaScript. GWT is used by many 
products at Google, including AdWords, AdSense, Flights, Hotel Finder, Offers, 
Wallet, Blogger. It’s open source, completely free, and used by thousands of 
developers around the world.”

- ….
13
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Google
Google Apps Script - https://developers.google.com/apps-script/

- -”A cloud-based JavaScript platform that lets you integrate with and automate tasks
across Google products.”

- It offers the possibility of automating the business process, by means of scripts that
add more functionality compared to the suite of already existing applications

- Linking Google applications with third party services: a script can send emails and
an invitation to a list from a MySQL database

- Creating specialized functions for spreadsheets: performing complex analyzes on
data from Google spreadsheets

- Building an attractive user interface: an internal application in a company can
benefit from an interface built with GAS

“With Apps Script, you can create add-ons for Google Sheets, Docs, or Forms, automate
your workflow, integrate with external APIs, and more. “

14

https://developers.google.com/apps-script/
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Google Cloud

15
2015 - https://cloud.google.com/
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Google Cloud

16
2016 - https://cloud.google.com/
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Google Cloud

17
2017 - https://cloud.google.com/
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Google Cloud

182017 - https://cloud.google.com/
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Google Cloud

192018 - https://cloud.google.com/
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Google Cloud

202019 - https://cloud.google.com/products/
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Google Cloud

212020 - https://cloud.google.com/products/
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Google Cloud

222023 - https://cloud.google.com/products/
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Google Cloud
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https://cloud.google.com/docs/overview/
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Google Cloud
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https://cloud.google.com/docs/overview/
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Google Cloud Platform
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2023- https://cloud.google.com/about/locations
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Google Cloud Platform
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2023- https://cloud.google.com
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Google Cloud| Network

27
2023- https://cloud.google.com/about/locations
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Google Cloud Platform| Compute

28

• https://cloud.google.com/compute/

• Facilitati:

– High-performance virtual machines (Debian, 
CentOS, …. <–> instante: microVM -> large)

– Comunication: Google’s private global fiber 
network

– pay-per-use – Obs. “Google bills in seconds-level 
increments …”

– Automatic and easy management (API RESTful, 
command-line interface, etc)

– Security:  Certifications for Google Compute 
Engine: ISO 27001, SSAE-16, SOC 1, SOC 2, si SOC 3 

https://cloud.google.com/compute/
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Google Cloud Platform| Compute
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• Spot VMs - https://cloud.google.com/spot-vms/
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Google Cloud Platform| Compute

30

• “All machine series support preemptible VMs, with the 
exception of the M2 machine series.”

[https://cloud.google.com/compute/docs/machine-types]
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Google Cloud Platform | Compute

31

– Serverless applications
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Google Cloud Platform | Compute

32

Compute Engine

https://www.youtube.com/watch?v=YPWv-Ln9IPw&t=178s
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Google Cloud Platform | Storage

33

• https://cloud.google.com/storage/

• Standard Storage – useful for data storage that requires a high level of 
availability and performance (frequent access, mobile applications, video 
streaming)

• Archive Storage – useful for data storage that requires low latency

• Nearline Storage – useful for storing data accessed less than once a month 
(e.g. backup)

• Coldline Storage – for long-lived data storage but which is accessed less 
frequently (once a year at most, disaster-recovery)

https://cloud.google.com/storage/
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Google Cloud Platform | Storage
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[https://www.youtube.com/watch?v=wNOs3LlsH6k]
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Google Cloud Platform | Storage

35

Backups and

archives
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Google Cloud Platform | Storage

36

• https://cloud.google.com/datastore/ - Datastore is a highly scalable 
NoSQL database for your web and mobile applications. 

• Facilities:

– Schemaless storage service for document-oriented databases

– Allows automatic replication and sharding => availability and 
consistency

– Cloud Datastore Development Kit – allows the local development of 
web or mobile applications

https://cloud.google.com/datastore/
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Google Cloud Platform | Storage

37

• Firestore - https://cloud.google.com/firestore - next generation of 
Datastore

[https://db-engines.com/en/system/Google+Cloud+Datastore%3BGoogle+Cloud+Firestore]
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Google Cloud Platform | Storage

38[https://db-engines.com/en/ranking]
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Google Cloud Platform | Storage

39

• https://cloud.google.com/sql

• Facilities:

– MySQL and PostgreSQL databases

– Security (ISO/IEC 27001), performance, scalability and ease 
of use are ensured by applications that can run anywhere

– Access: Web console or command line interface

– No Lock-in

https://cloud.google.com/sql
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Google Cloud Platform | Storage

40

• https://cloud.google.com/bigtable/

• A fully managed, scalable NoSQL database service for 
large analytical and operational workloads with up 
to 99.999% availability.

• Consistent sub-10ms latency—handles millions of 
requests per second (optimized for heavy reads and 
writes)

• It is used by: Search, Analytics, Maps, Gmail...

• It is designed to perform management in massive 
load contexts, ensuring low latency and high 
processing speed (=> a good option for applications 
such as IoT, user analytics, or financial data analysis)
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Google Cloud Platform | Storage
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• https://cloud.google.com/persistent-disk/
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Google Cloud Platform | Big Data

42

• https://cloud.google.com/bigquery/

• Serverless, highly scalable, and cost-effective multi-cloud data warehouse designed for 
business agility.

• 1TB queries/month + 10Gb storage

• Queries can be executed asynchronously in the background; access to the history of queries 
and jobs is allowed

https://cloud.google.com/bigquery/
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Google Cloud Platform | Big Data

43

[https://cloud.google.com/bigquery/docs/running-queries]

Examples: query the 

BigQuery public dataset 

usa_names to determine the 

most common names in the 

United States between the 

years 1910 and 2013, …
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Google Cloud Platform | Big Data

44

https://cloud.google.com/blo

g/products/data-

analytics/modernizing-

twitters-ad-engagement-

analytics-platform (prima iteratie)
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Google Cloud Platform | Networking
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• https://cloud.google.com/cdn/

https://cloud.google.com/cdn/
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Google Cloud Platform | Identity & Security
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• https://cloud.google.com/iam/ - Fine-grained access control and visibility 
for centrally managing cloud resources.

https://cloud.google.com/iam/docs/quickstart

https://cloud.google.com/iam/
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Google Cloud Platform | API Platform and Ecosystems
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• https://cloud.google.com/apigee-api-management/
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Google Cloud Platform | Cloud AI
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Google Cloud Platform | Cloud AI
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Google App Engine

50

2008 – launch of GAE - http://www.youtube.com/watch?v=3Ztr-
HhWX1c&feature=youtu.be

[https://developers.google.com/appengine/training/intro/whatisgae]

http://www.youtube.com/watch?v=3Ztr-HhWX1c&feature=youtu.be
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Google Cloud
Google Cloud 

2018|The development environment offers

51
[ 2018 - https://cloud.google.com/appengine/docs/]
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Google Cloud
Google Cloud 

• 2019|The development environment offers

52
[2019 - https://cloud.google.com/appengine/docs/]
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Google Cloud
Google Cloud 

• 2020|The development environment offers

53
[2020 - https://cloud.google.com/appengine/docs/]
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Google Cloud
Google Cloud 

• The development environment offers:

– App Engine Standard Environment - Sandbox Environment –
cod + server Web+ language runtime (modified) a.i. the restrictions 
are respected sandbox => applications run in a secure 
environment, isolated from the hardware level, the operating 
system, and the physical location of the server

– This limitation allows the distribution of web requests to 
several web servers (starting/stopping them) depending on 
the increase/decrease in requests

– App Engine Flexible Environment –allows running App Engine 
applications using Google Compute Engine

• “VM hosting environment offers more flexibility and provides 
more CPU and memory options”.

• There are no more restrictions from sandbox runtimes
54[https://cloud.google.com/appengine/docs/]
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55

[2022 -

https://cloud.google.com/appeng

ine/docs/the-appengine-

environments]
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Google Cloud
App Engine Flexible Environment

• Using Google Compute Engine Services is automatically ensured:   

– scaling and load balancing

– checking the condition of the courts and optimal co-location with other 
services in the project

– root access is provided to the Compute Engine VM instances (ssh access 
is disabled by default)

– support for updates

– it is allowed to modify the environment and the operating system by 
using Dockerfiles

• They are natively supported: microservices, authorization, SQL and NoSQL 
databases, traffic splitting, logging, versioning, security scanning, and content 
delivery networks

56
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Google Cloud
App Engine Flexible Environment

– Runtimes

Google-supplied Dockerfile => standard runtime

• Provides native support for: Java 8 / Servlet 3.1 / Jetty 9, Python 2.7 
and Python 3.6, Node.js, Ruby, PHP, .NET core, and Go

• No sandbox restrictions

• Queries can be made regarding the state of the VM, support is 
provided for services such as: Datastore,     Memcache,  Task Queues,  
Logging, Users

Docker image or a modified Dockerfile (open source) => custom runtime

• It is used if you want to write code in other languages

• Components such as interpreters or application servers can be 
configured

57



©L.Alboaie|Course: Cloud Computing |Contact: lalboaie@gmail.com 

Google Cloud

- App Engine Flexible Environment

https://cloud.google.com/appengine/docs/flexible/

58
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Google Cloud

- App Engine Flexible Environment - NodeJS

https://cloud.google.com/appengine/docs/flexible/nodejs/

59
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Standard vs Flexible Environment

60[https://cloud.google.com/appengine/docs/the-appengine-environments]
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Google Cloud

61

• An application can contain modules that run in different hosting
environments, e.g. it can be used for frontend sandbox and for processing
App Engine Flexible Environment can be used
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Google App Engine | Standard Environment 

62

“Some users confuse Google App Engine with Amazon's EC2 service. The problem 
is that this is an apples to oranges comparison. Both operate at different cloud 
service levels, and each have their strengths and minuses. With App Engine, 
you only need to worry about your application and let Google take care of 
hosting and running it for you. With EC2, you're responsible for the app, but 
also its database server, web server, operating system, monitoring, load-
balancing, upgrades, etc. This is the reason why typically, the costs for IaaS 
services run lower than that of PaaS services because with PaaS, you're 
"outsourcing" more work/responsibility. Cost estimates usually clouded by not 
considering the administration overhead when managing the infrastructure 
yourself. A better "apples-to-apples" comparison would be EC2 to the Google 
Compute Engine IaaS service.”

[https://developers.google.com/appengine/training/intro/whatisgae]

https://developers.google.com/compute
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Google App Engine | Standard Environment 

App Engine Standard Environment 

Characteristics

• It allows the running (hosting) of Web applications using the 
Google infrastructure

– “App Engine Does One Thing Well” [Rossum, Google]

• Do not understand "rent a piece of a server", because the 
application is not hosted on a single server

• Conceptually Google App Engine is at the PaaS level

• The control? Google…

– No worries about infrastructure, load balancing, storage 
management

63
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Google App Engine | Standard Environment 

Characteristics

• GAE supports applications written in different languages (see the previous 
slides)

• Developers have access to storage technologies such as GFS (Google File 
System), Bigtable (storage system for unstructured data),…

• “With Google App Engine, developers can write Web applications based on the 
same building blocks that Google uses,” Kevin Gibbs, Google’s technical lead 
for the project, wrote in The Official Google Blog. “Google App Engine 
packages those building blocks and provides access to scalable infrastructure 
that we hope will make it easier for developers to scale their applications 
automatically as they grow.”

64
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Google App Engine | Standard Environment 

65
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Google App Engine | Standard Environment 
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Cloud Applications

Cloud Software Environment

Cloud Software Infrastructure

Storage Communications
Computational

Resources

Software Kernel

Firmware / Hardware
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Google App Engine | Standard Environment 

67
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Google App Engine | Standard Environment 

68
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Google App Engine | Standard Environment 

69

Application Standard Environment - Sandbox

• The applications run in a secure
environment, and it is ensured limited
access to the operating system

• It is independent of the hardware level,
operating system, or physical location of the
Web server

• Applications cannot write to the file system,
they can only read what was loaded through
the application code
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Application Standard Environment

Mechanism:

• Upon receiving the request, AppEngine selects the 
server estimated to be the fastest, sends the request 
to the application and returns the response to the 
client

• Obs. The status between requests is not preserved => 
AppEngine ensures the same treatment for all 
requests, by distributing the traffic between servers

• Applications can only access their own files from the 
file system, and not those of other applications;

• Applications can see the environment variables set by 
AppEngine, but their manipulation is not necessarily 
persistent between requests

• The application must use e.g. Datastore to ensure 
persistence between requests

70

Google App Engine | Standard Environment 



©L.Alboaie|Course: Cloud Computing |Contact: lalboaie@gmail.com 

Application Standard Environment

• The applications cannot access the network facilities at the hardware level,
but it is allowed to perform network operations by using the services

• An application can access other computers only through email service or URL
fetch

• HTTPs requests using standard ports can have limitations regarding CPU
usage, memory consumed per request

• a request can be answered in up to 3600 seconds (60 min)

• Obs. App Engine is optimized for applications that respond fast, therefore
are some recommendations in the documentation regarding the timeout

• If the application uses more processor cycles, App Engine will slow it down
so as not to affect the performance of other applications running on the
same machine

71

Google App Engine | Standard Environment 
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Google App Engine | Standard Environment 

Application Standard Environment

• Obs. Python > 3 Environment ->… allows reading, writing and
modifying bytecode

• Python runtime

– A version of the Python interpreter is used

– General mechanism: App Engine invokes a Python application 
using a CGI mechanism

– Python frameworks like Django, Flask, uWSGI, Tornado work 
with App Engine

72
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Google App Engine | Standard Environment 

Application Standard Environment
– GAE Java runtime environment 

• Java applications can be developed using the Java JVM

• Applications can be built using standard Java technologies 
https://cloud.google.com/appengine/docs/java/

– Go Runtime

• It runs different versions of Go

• The SDK includes the Go compiler and standard libraries

• A GoAPI is provided for most App Engine services (Storage, Schedule, 
Communication, ....)

• Third-party libraries can be used, the condition is that they are 
implemented only in Go

• https://cloud.google.com/appengine/docs/go/

73
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Google App Engine | Standard Environment 

Application Standard Environment
– PHP runtime environment 

The application is created using sandboxed PHP environment

– PHP runtime is the software stack responsible for installing your 
web service's code and its dependencies and running your service

– Frameworks: Laravel, Symphony, Slim

The App Engine application is integrated with Google Accounts for 
authentication

The PHP runtime contains a wrapper that allows easy access to the 
services offered by Google Cloud

https://cloud.google.com/appengine/docs/standard/php-
gen2/runtime

74
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Google App Engine | Standard Environment 
Application Standard Environment

• Aspects regarding the invocation of an application:

– Mechanism: the request is routed to the server, the application is started,
the response is created, the response is returned to the client

– Each environment runs its own interpreter (JVM or Python) respecting the
sandbox restrictions (e.g. trying to use any facility of the existing language or
libraries, which access other resources than those allowed will lead to an
exception)

– Using a different server for each request

=> advantage: scaling

=> disadvantage: the operation of creating an instance for each request is
time-consuming

Solution:

• AppEngine mitigates start-up costs by keeping the application in the
server's memory as much as possible and intelligently reusing servers

• all servers have runtime environments preloaded before the request
reaches the server

75
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Google App Engine | Standard Environment 
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Google App Engine | Standard Environment 

Storage Services

• Static

– Static space (source files of Web services, configuration files, background 
images,...)

– Blobstore

• Contains files larger than 1MB (images, video or audio, etc.)

• Dynamic

– Datastore

• Service provided in the "dynamic provisioning" manner that supports 
dynamic data insertion/update/delete operations

– Memcache

• Used to increase the speed of datastore queries

77
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Google App Engine | Standard Environment 

Static File Servers

– Many websites have resources that do not undergo changes during 
normal operations on the site (e.g. images, CSS files, JavaScript code, 
HTML pages with static content)

They are called static files

Providing these resources does not involve application code => 
does not require application servers

AppEngine provides dedicated servers that provide this type of 
content - Static File Servers

– For the end customer, such a static resource is similar to any other 
resource

– Developers can configure several aspects regarding how to provide static 
resources (URLs, content types, instructions for browsers to keep copies 
of files in the cache, etc.)

78
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Google App Engine | Standard Environment 

Storage Services

– Blobstore

• Binary large objects – which are larger than the size allowed for the 
objects in the datastore service (video, img,...)

• They are created by uploading files as a result of HTTPs requests

79

Blobstore

Text 
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Google App Engine | Standard Environment 

Storage Services

Datastore

– An AppEngine application stores data in one or more storage entities 
(datastore entities or data objects)

– Entitatea has associate properties: name – value

80

entity := Dog

Age:= 1

Weight := 3 KG

Status:= awake

Name:= Hamsa

photo
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Google App Engine | Standard Environment 

Storage Services

Datastore

– Properties can have a specific type

– The constructor of the property can define

• Name

• Default value

• A list of values…

81

from google.appengine.ext import db

class Dog(db.Model):

name = db.StringProperty(default=‘dog’)

age = db.IntegerProperty(required=True)

weight = db.IntegerProperty(indexed=False)

status = db.StringProperty( choices = [‘awake’, ‘eat’, ‘play’] 

) photo = db.BlobProperty()
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Google App Engine | Standard Environment 

Storage Services

Datastore

– An entity has a unique key (key) that is provided by the 
application or App Engine (the developer decides)

• This key is not an elementary property, but is an 
independent aspect of the entity

• A key cannot be changed after the entity has been 
created

• Knowing the key, queries can be made

– Knowing the type of the entity and the associated key can 
determine where the entity is stored in the entire collection 
of servers

82



©L.Alboaie|Course: Cloud Computing |Contact: lalboaie@gmail.com 

Google App Engine | Standard Environment 

Storage Services

Datastore

– Operations: 

• put(key) – upload or update

• delete(key) – deleting an entity

• get (key) , …

– ? Similarity to relational databases (… ? entities = rows from tables; 
?properties = columns)

• Differences:

– An entity of a certain type can have different properties 
compared to another entity of the same type

– An entity can have a property with the same name but of a 
different type compared to another entity of the same type

=> entities in the datastore are schemaless => increased flexibility & 
maintenance challenges
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Google App Engine | Standard Environment 

Interogari si indexari

– Datastore uses indexes for 
every query made by the 
application

– Examples of query types:

• According to the 
properties of the entity, 
the list of entities 
ordered by the value of 
the property will be 
obtained

• Filtering and sorting by 
keys
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Google App Engine | Standard Environment 

Queries and indexing

– Internal mechanism for query execution

Relational databases:

• the queries are planned and executed in real time

App Engine Standard Environment

• Each query has a correspondence index maintained in the datastore

• When the application performs a query, the datastore finds the index 
corresponding to that query, scans to the first row that matches the 
query, and returns the entity for each consecutive row in the index, 
repeating the process until the first row that does not match the 
query 

• Obs. App Engine must know in advance what queries the application 
will make; it does not need to know a priori the values of the filters, 
but it must know the type of entity by which the query is made, the 
properties by which filtering or sorting is desired, etc.
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Google App Engine | Standard Environment 

Queries and indexing

– App Engine provides a set of indexes for simple queries based on what 
properties and entity types exist

– For complex queries, an application must include specifications for 
indexes in its configuration

• App Engine SDK helps to produce these configuration files (e.g. 
supervising the queries that the developer made during the 
development of the application - using the development server. 
When loading the application, the datastore will create indexes for 
each query of the application made during the development phase)

• Obs. Indexes can also be configured manually

– When the application creates new entities and updates the existing ones, 
the datastore updates each index

=> queries are fast
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Google App Engine | Standard Environment 

Transactions

• When an application has several clients that perform simultaneous 
read/write operations on the same data => the need to maintain data 
consistency

• When an application updates the properties of an entity, App Engine ensures 
the complete update or the update operation will give an error the update 
of an entity is done through a transaction (Property: any transaction is 
atomic)

• When an application wants operations with several entities in a single 
transaction, the application will create an entity group, on which App Engine 
will supervise the execution of transactions

• App Engine uses optimistic concurrency control -> the application must try to 
complete a transaction several times before returning an error

• Reading an entity cannot fail due to concurrency, the application having 
access to the most stable state of the entity
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Google App Engine | Standard Environment 

Storage Services

• Statefull services 

– Blobstore

– Datastore

– Google Cloud SQL

– Memcache (memory cache) – is a key-value storage service

• The main advantage over the datastore: speed in storage and retrieval 
operations

• It stores values in memory and not on disk

– It is not persistent: if a server fails, the memory is erased

• It is used to cash the results of the most frequent queries or calculations

Several types are provided: 

• Shared memcache

• Dedicated memcache
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Communication Services

• Stateless service APIs

– URL Fetch

• Allows App Engine applications to access other web resources (HTTP(S) 
requests for obtaining web pages, interacting with web services)

• Because remote servers can be slow to respond, URL Fetch supports 
URL fetching in the background, while applications can perform other 
operations

• Obs. Such an operation must exist only during the lifetime of the 
application

• The application can set a deadline for the fetch operation => the call 
will end if the answer is not received in the appropriate time

– Mail/SendGrid/Mailgun

• Applications can send and receive messages in the form of HTTP 
requests initiated by App Engine and sent to the application

• Example: notifying users, confirming user actions, validating contact 
information, etc.
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Google App Engine | Standard Environment 
Communication Services

• Statless service APIs

– Sockets 

• Their behavior varies depending on the driving environment

– Twilio

• This is not a Google service but an independent cloud 
communications platform that provides APIs for voice and messaging 
services, including phone and VOIP calls. Twilio’s services can be 
integrated into applications, including those hosted on Google App 
Engine, to enable such functionalities.

• Twillio Client allows making VOIP calls from any device (supports 
WebRTC)

• https://www.twilio.com/

– Google Cloud Endpoints

• It consists of tools and libraries that allow the generation of APIs 
based on an application, i.e. to facilitate access to data from other 
applications 90
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Google App Engine | Standard Environment 
Process Management Services

– Task Queues 

The idea: a web application must provide the result as quickly as possible

• The problem: sometimes there are many operations to be done, which require 
more time, and which can be organized into tasks

• The solution: task queues

– It allows the definition of tasks that can be executed in the background when 
the system resources allow this

• Types:

– Push Queues - ensures that these tasks are automatically executed by the 
system that scales and performs the processing according to needs; automate 
scaling – the services must be completed in a maximum of 10 min; 
manual scaling – the services can run 24h

– Pull Queues 

» it offers better control over when tasks are executed, in a certain time 
interval, but requires increased effort in process management

» ensures the integration of the application with the Task Queue REST API -
which allows the external management of existing tasks
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Google App Engine | Standard Environment 
Process Management Services

– Migration Pull Queues la Pub/Sub

– It can be used Pub/Sub as a Task Queues pull queue:  Subscriptions to a topic do 
not expire and can exist simultaneously for multiple workers. This means that a 
message can be processed by more than one worker, which is one of the primary 
use cases for Pub/Sub. To recreate your Task Queues pull queues as Pub/Sub pull 
subscriptions, create a topic for each worker and subscribe only the associated 
worker to the topic. This ensures that each message is processed by exactly one 
worker as in Task Queues.
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Google App Engine | Standard Environment 
Process Management Services

– Migrarea Push Queues to Cloud Tasks

– In Cloud Tasks, all queues operate as push queues

– Cloud Tasks is a fully managed service that allows you to manage the execution, 
dispatch and delivery of a large number of distributed tasks. 

– You can asynchronously perform work outside of a user request. 

– Your tasks can be executed on App Engine or any arbitrary HTTP endpoint. 
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[ https://cloud.google.com/appengine/docs/standard/python/taskqueue/push/migrating-push-queues

https://cloud.google.com/tasks/docs]

https://cloud.google.com/appengine/docs/standard/python/taskqueue/push/migrating-push-queues
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Google App Engine | Standard Environment 

Process Management Services

– Scheduled task (sau cron jobs)

• Allows the execution of tasks at fixed time intervals

• Useful for periodic maintenance (update of some data from the cache 
every 10 minutes, ...) or sending notification messages every day

• Free applications can have up to 20 such processes (100 in other 
cases)

Computation Services

– Images

• It allows performing operations on images (resizing, cropping, 
flipping, ...)

– MapReduce

• programming model for processing large amounts of data

• It uses Datastore and TaskQueues
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Google App Engine | Standard Environment 

How we are thinking the application…. Microservices?
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Google App Engine | Standard Environment 
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Figure. Possible way to use GAE services
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Google Cloud

Conclusions
– allows the running of web, mobile applications, ...

– quick setup

– scalability

– security

– Everything is designed to scale

• Low-usage apps: multiple applications per physical host

• High-usage apps: multiple physical hosts per application

– Portability

• Kubernets & Google Kubernets Engine – give the ability to mix and 
match microservices running across different clouds

• Operation Suite – let customers monitor workloads across multiple 
cloud providers (see next Course)

97



©L.Alboaie|Course: Cloud Computing |Contact: lalboaie@gmail.com 

Google Cloud
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Interacting with Google Cloud:



©L.Alboaie|Course: Cloud Computing |Contact: lalboaie@gmail.com 

Google App Engine
Costs:
• http://code.google.com/appengine/docs/whatisgoogleappengine.html

“Not only is creating an App Engine application easy, it's free! You can create 
an account and publish an application that people can use right away at no 
charge, and with no obligation. An application on a free account can use up to 
1 GB of storage and up to 5 million page views a month. When you are ready 
for more, you can enable billing, set a maximum daily budget, and allocate 
your budget for each resource according to your needs. You can register up to 
10 applications per developer account. …”

http://code.google.com/appengine/docs/billing.html

Example: Costs for operations in datastore 

March 2013 March 2014                    March 2015
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http://code.google.com/appengine/docs/whatisgoogleappengine.html
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Google App Engine
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[2017 -

https://cloud.

google.com/

appengine/p

ricing]
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Google App Engine
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[2019 - https://cloud.google.com/appengine/pricing]
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Google - Flexible Environment
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[2019 - https://cloud.google.com/appengine/pricing]
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Google - Flexible Environment
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[2022 - https://cloud.google.com/appengine/pricing]
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Google - Flexible Environment
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[2019 - https://cloud.google.com/appengine/pricing]
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Google - Flexible Environment
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Google - Flexible Environment
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[2022 - https://cloud.google.com/appengine/pricing]
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Future discussions…
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[https://cloud.google.com]
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Summary

• Google in Cloud

–…services

–Tools (GWT, GAS,…)

–Features

–Architectural aspects

–Conclusions
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Questions?

Google Cloud


