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Scaling on AWS From 1 to 10 Million Users Matthias Jung, Solutions Architect AWS @jungmats



How to Scale?



lot of results…



not the right starting point



What is the right starting point?



First some basics



AWS Regions EU-WEST (Ireland) US-WEST (Oregon)



CHINA (Beijing) ASIA PAC (Tokyo)



AWS GovCloud (US)



US-EAST (Virginia) ASIA PAC (Sydney) US-WEST (N. California)



ASIA PAC (Singapore) SOUTH AMERICA (Sao Paulo)



Availability Zones (AZs) EU-WEST (Ireland) US-WEST (Oregon)



CHINA (Beijing) EU-CENTRAL (Frankfurt)



AWS GovCloud (US)



ASIA PAC (Tokyo)



CHINA (Beijing)



US-EAST (Virginia) ASIA PAC (Sydney) US-WEST (N. California)



ASIA PAC ASIA PAC (Singapore) (Singapore)



SOUTH AMERICA (Sao Paulo)



Edge Locations



Services Deployment & Administration Application Services



Compute



Storage



Database



Networking AWS Global Infrastructure



Services AWS OpsWorks



Amazon SNS



Amazon SES



Amazon CloudSearch



Amazon SWF



Amazon SQS



Amazon Elastic Transcoder



Amazon Amazon Elastic AWS AWS IAM CloudWatch Beanstalk CloudFormation



Amazon EMR



Amazon Route 53



Amazon RDS Amazon RedShift



Application Services



Storage



Database



Amazon S3 Amazon CloudFront



AWS Storage Gateway



Amazon VPC



AWS Direct Connect



Amazon ElastiCache Amazon DynamoDB



Networking Amazon Kinesis



AWS CloudTrail



Deployment & Administration



Compute Amazon EC2



AWS Data Pipeline



AWS Global Infrastructure



Amazon Glacier



1



Day 1, User 1 Amazon Route 53



User



• Complete stack on single EC2 Instance • Single Elastic IP Address • Amazon Route 53 for DNS



Elastic IP Address



EC2 Instance



“We need a bigger box”



• Change instance size • Change instance family • Increase EBS PIOPS



i2.4xlarge



m3.xlarge t2.small



First steps Amazon Route 53



User



• Quite Simple • Scales up to the thousands



Elastic IP Address



EC2 Instance



First steps Amazon Route 53



User



• Will hit an endpoint eventually • No failover, no redundancy • All eggs in one basket



Elastic IP Address



EC2 Instance



1,000



1000 Users and more Amazon Route 53



User



Separate database and app Elastic IP Address



Managed database service? Web Instance



Database Instance



Database Options Fully-Managed



Self-Managed



Database Server on Amazon EC2



Amazon RDS



Amazon DynamoDB



Amazon Redshift



Choice of Software and Version



MS SQL, Oracle, Postgre & MySQL as managed service



Managed NoSQLservice with SSD storage



Data Ware House as a service (SQL)



Bring your own license (BYOL)



License included or BYOL



Seamless scalability Zero administration



Massively parallel High scalability Fast access



Which database technology to start with?



Why a SQL database? • • • •



Established and well worn technology Lots of existing code, tools, communities, books … Clear patterns to scalability You aren’t going to break SQL DBs in your first 10 million users. No really, you won’t*



*Unless you are doing something SUPER weird with the data or MASSIVE amounts of it – and even then SQL will have a place in your stack



When is NoSQL the better fit? • • • • • • •



Huge amounts of data (Terra Bytes) Thousands of write/update operations per second Applications with high latency requirements Unstructured data, no fix tables Data without or very loose relationships Storing meta data Expertise already in the team



Amazon DynamoDB • Fully Managed • Fast and predictable performance



Provisioned throughput



• Fully distributed and fault-tolerant



Predictable performance



architecture



Strongly consistent reads Fault tolerance built in



Monitoring built in Security built in (IAM support) Integration with AWS Big Data Services



1000 Users and more Amazon Route 53



User



Separate database and app Elastic IP Address



Managed database: RDS Web Instance



Amazon RDS DB Instance



10,000



10,000 Users and more Amazon Route 53



User



Failover & Redundancy • Multiple Availability Zones • Amazon RDS Multi-AZ • Elastic Load Balancing



Elastic Load Balancing



Web Instance



Amazon RDS DB Instance Active (multi AZ) Availability Zone A



Web Instance



Amazon RDS DB Instance Standby (Multi-AZ) Availability Zone B



Elastic Load Balancing Designed for fault-tolerant and highly scalable applications



Highly available and elastic Health checks Layer 4 and 7 support



SSL termination Monitoring built in Access logs IPv6 support



Elastic Load Balancing



Horizontal Scaling User



Amazon Route 53



Elastic Load Balancing



Web Instance



Web Instance



Web Instance



RDS DB Instance RDS DB Instance Read Replica Read Replica Availability Zone A



Web Instance



RDS DB Instance Master (Multi-AZ)



Web Instance



WebInstance



RDS DB Instance Standby (Multi-AZ)



WebInstance



RDS DB Instance Read Replica Availability Zone B



WebInstance



RDS DB Instance Read Replica



100,000



Shift some load around… Amazon Route 53



User



• Move static content to S3 • Deliver content via CloudFront • Cache DB queries in ElastiCache • Move session state to ElastiCache or DynamoDB



Amazon CloudFront



Elastic Load Balancing



Amazon S3



Web Instance ElastiCache



RDS DB Instance Master (Multi-AZ) Availability Zone



Amazon DynamoDB



November traffic to Amazon.com



November



November traffic to Amazon.com



76%



Provisioned Capacity



November



24%



November traffic to Amazon.com



November



Auto Scaling Automatically adapts



Triggers Auto-Scaling Policy



Amazon CloudWatch



capacity to demand



• Integration with Amazon CloudWatch



• Integration with Elastic Load Balancing • For scaling and availability



as-create-auto-scaling-group MyGroup --launch-configuration MyConfig --availability-zones us-east-1a --min-size 4 --max-size 200



100,000 users + User



Amazon Route 53



Amazon CloudFront



Elastic Load Balancing



Web Instance



Web Instance



Web Instance



RDS DB Instance RDS DB Instance Master (Multi-AZ) Read Replica Availability Zone



Amazon S3



Web Instance



ElastiCache



Web Instance



Web Instance



RDS DB Instance RDS DB Instance Standby (Multi-AZ) Read Replica Availability Zone



ElastiCache



Amazon DynamoDB



1,000,000



Loose coupling sets you free Decoupling is a prerequisite to scale and optimize – – – –



Independent components Design everything as blackbox Decouple interactions Clean interfaces



Decoupling in action EC2 Instance



Upload photo



Loose coupling



Resize photo



Decoupling in action EC2 Instance Resize photo



Upload photo



Loose coupling



QAmazon SQS



Upload photo



EC2 Instances



Resize photo



Decoupling in action EC2 Instances



Upload photo Upload photo Upload photo



Loose coupling



Resize Resize photo Resize photo photo



QAmazon SQS



Upload photo



EC2 Instances



Resize Resize photo Resize photo photo



Think services • Fine-granular services instead monoliths • Consistent and coherent services with specific responsibilities • 100% independent services • Services communicate via welldefined APIs only



Think services • Fine-granular services instead monoliths • Consistent and coherent services with specific responsibilities • 100% independent services • Services communicate via welldefined APIs only



Think services • Fine-granular services instead monoliths • Consistent and coherent services with specific responsibilities • 100% independent services • Services communicate via welldefined APIs only



= principle behind AWS und Amazon.com



Don’t reinvent the wheel If you find yourself writing your own… • • • • • • •



Notification system E-Mail component Search engine Workflow engine Queue Transcoding system Monitoring system



Amazon SNS



Amazon CloudSearch



Amazon SQS



Amazon SES



Amazon SWF



Amazon Elastic Transcoder



Don’t reinvent the wheel If you find yourself writing your own… • • • • • • •



Notification system E-Mail component Search engine Workflow engine Queue Transcoding system Monitoring system



Amazon SNS



Amazon CloudSearch



Amazon SQS



Amazon SES



Amazon SWF



Amazon Elastic Transcoder



…take a deep breath and stop it now!



1 Mio users and more User



Amazon Route 53



Amazon CloudFron t



Elastic Load Balancing Amazon SQS Web Instance



WebInstance



Web Instance



Web Instance



Worker Instance



Worker Instance Amazon DynamoDB



ElastiCache



RDS DB Instance RDS DB Instance Read Replica Read Replica Verfügbarkeitszone



RDS DB Instance Master (Multi-AZ)



Amazon S3



Internal Internal App Server App Server



Amazon CloudWatch



Amazon SES



10,000,000



SERVER METRICS



AGGREGATED METRICS



LOG ANALYSIS



EXTERNAL MONITORING



AWS Marketplace & Partners • Customer can find, research, buy software • Simple on demand pricing • Launch in minutes • Billing integrated into your AWS account • 1400+ products across 20+ categories



Learn more at: aws.amazon.com/marketplace



Automation



AWS Elastic Beanstalk Convenience



AWS OpsWorks



AWS CloudFormation



Amazon EC2



Control



Scaling the database • Federation: distribute database structure to different database systems by function • Sharding: distribute data to different database systems (e.g. users by region) • NoSQL: offload database by moving certain workloads to NoSQL databases



…and this leads us to 10 million users



In a nutshell: scaling with AWS to 10 mio users • • • • • • •



Distribute infrastructure across AZs Caching, caching, caching Decoupling and think services Don’t reinvent the wheel Auto-Scaling (once you have done your homework) Monitoring on all levels Automate deployment and operation



100,000,000



10-100 Million Users • • • • •



Iterate on previous patterns More fine-granular services More monitoring, fine-tuning and optimization From multi-AZ to multi-region More and more individual solutions



Some reading



• aws.amazon.com/documentation • aws.amazon.com/architecture • aws.amazon.com/start-ups



Thank you!



Amazon Web Services @ Foodpanda Foodpanda GmbH Mathias Nitzsche, CTO



● Online food ordering platform



● Active in >40 emerging markets



Mid 2012: Launch ● Test of business model in few example markets (SG, IN) ● Small IT team with very limited resources ● Basic setup: Route53, ELB, EC2, RDS, CloudFront ● AWS: Quick setup; easy to use; no long term contract;



standardized; documented



DevOps



2013: Global Expansion ● 1-2 country launches per week ● AWS: Global coverage; flexibility; pricing model



DevOps



2014: Rapid Growth



DevOps



● Architecture gradually changes towards microservices ● VPC, Autoscaling, CloudFormation, SQS, SNS, S3, ElastiCache ● AWS: scalability; extensibility; openness; security; automatization; high availability using Multi-AZ



2015: Market leadership



DevOps



● Ongoing growth + Acquisitions, huge TV campaigns, additional business models (



)



● AWS: “Buys time” 2015



2014 2013 Foodpanda AWS Costs



RestaurantBackend Frontend Backend



Throughput



Asia with 13 countries, June 28th



Instances



04:00



08:00



12:00



16:00



20:00



0:00



Cost of scalability Microservices, VPC, noSQL, Scalability



Current Challenges ● Ongoing cost and performance optimization Spot / reserved / proper sized instances; merging regions; improving the app)



● Deployment with prepared AMIs ● Monitoring (CloudWatch, Icinga, Kibana, NewRelic, Pings)



● Security review



What’s next on “our” wishlist? ● New regions in India



& Russia



?



● Microservice hosting?



● Mature enough for the “Chaos monkey”? ● Amazon Elastic File System ?



● Amazon Aurora ? ● A little more love for AWS Route53 or AWS CloudFront?



● ...and maybe even basic DDoS ?



Thank you!
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Wohnmarktreport Berlin 2015 - Berlin Hyp 

19.11.2014 - der Definition der â€žumfassenden Wohnungssanierungâ€œ. Im aktuellen ..... die Kosten fÃ¼r Immobilienfinanzierungen so nied- rig wie selten.
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Wohnmarktreport Berlin 2015 - Berlin Hyp 

19.11.2014 - DÃ¼sseldorf, Frankfurt am Main, Hamburg und MÃ¼nchen sowie den ReprÃ¤sentanzen an ...... nen Wohnungen, nicht nur derer im obersten Seg-.
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Reiseanalyse 2015 - ITB Berlin 

Quelle: Urlaubsreisetrends 2025 Entwicklung der touristischen Nachfrage .... Schleswig-Holstein. Mecklenburg-. Vorpommern. Hamburg. Niedersachsen.
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Berlin-Tourismus 2015 

Südkorea. +34,7 %. Arab. Golfstaaten. +30,3 %. China. +26,6 %. Israel. +19,8 %. 54,9 % nationale. Übernachtungen. 45,1 % internationale. Übernachtungen.
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AUSSTELLER-LEITFADEN ITB BERLIN 2015 

management auch an die UmweltvertrÃ¤glichkeit der Materialien. .... Nutzen Sie einen offenen Raum und achten Sie auf ausreichend Platz fÃ¼r die Beratung.
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berlin 

.berlin. Firma: Ansprechpartner: Rechnungsadresse: Ust-IdNr./VAT-Nr.: E-Mailadresse: Telefonnummer: Messe-Trennwand | HÃ¶he 2,5 m mit weiÃŸer Wandplatte ...
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berlin 

Amazon Elastic Compute Cloud (EC2). â€¢ Elastic Server Capacity. â€¢ Instance Choice. â€“ CPU. â€“ Memory. â€“ Storage. â€¢ Deployment Options. â€¢ OS: Amazon Machine ...










 


[image: alt]





Berlin 

Here are some local names out of Europe: ... A bit personal: Story about scaling. A little history: Cloud and VC's. How we work with VC's and Startups ...
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Berlin 

Continuous Deployment on ECS. SÃ©bastien Stormacq, Training Manager, ... Docker on AWS. Sascha MÃ¶llering, Senior ... Start Daemon. â€“ Run Docker container ...
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Berlin 

Cloud Adoption goes in stages and various flavors. â€¢ Running business applications on AWS. â€¢ Foster agility and gain transparency without losing control ...Es fehlt:
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Berlin! Berlin! Wir fahren nach Berlin! 

Mit den Löwen zum Auswärtsspiel in die Hauptstadt. Begleiten Sie die Rhein-Neckar Löwen Anfang März zum. Spitzenspiel der DKB Handball-Bundesliga bei ...
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ilb Programmheft 2015 - Internationales Literaturfestival Berlin 

19.09.2015 - S/U Friedrichstraße. Bus M1/M12 ...... Duschke, Christina Dussmann, Shadi. Samee-Frugi, Elena ... Christina Dussmann, Tabea Thom. Literatur ...
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Metropolenkonferenz Berlin, 14. 12. 2015 ... - Berlin.de 

12.04.2016 - sei, hochgeladen und von den Mentor/-innen freigegeben. Diese Werkzeuge der Zusammen- arbeit machten das Erlebnis des Online-Stu-.
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berlin 

Bis zum 17.08.2018 per E-Mail oder Fax zurÃ¼ck an: PHOENIX Entertainment Veranstaltungs GmbH. Robert-Guthmann-StraÃŸe 13. 15713 KÃ¶nigs Wusterhausen.
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Berlin 

of Radiohead and a shade of Krautrock after a few shots of bourbon. danceable. mostly. Sometimes morose, sometimes furious. Mostly good-tempered.
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berlin 

Architecture Diagram. EC2 Instance. Web. App. Server. Web Tier. Security Group. Ports 80 and 443. Internet. EC2 Instance. App. Server. Application Tier.
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Metropolenkonferenz Berlin, 14. 12. 2015 ... - Berlin.de 

12.04.2016 - wärtig schon zu 90 % mit digitalen Messinst- rumenten und nicht mehr mit der ...... Fraktion Bündnis 90/Die Grünen im Abgeordnetenhaus.
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ilb Programmheft 2015 - Internationales Literaturfestival Berlin 

19.09.2015 - Â»Eine GlanzleistungÂ« â€“ Daniel Kehlmann. * Ãœbersetzt von Tobias Schnettler. 8 / 6 / 4 â‚¬ ...... SABINE VOGEL. Sprecherin. TIM EBERTS. 21.00.
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hito steyerl exhibition 2015 - KOW, Berlin 

Jacob Woods, a Vietnam-born Lehman Brothers analyst who turned to martial arts after the bank failure of 2008, is the protagonist of a story crisscrossed by economic weather forecasts and digital animations, about self-determination in the face of un
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IoT in Berlin - Technologiestiftung Berlin 

felder im Berliner IoT-Ã–kosystem prÃ¤sentiert und in Vergleich zu anderen deutschen ... das Potenzial von IoT-Technologien und Diensten in Deutschland.
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Berlin braucht Tegel - Wahlen Berlin 

21.11.2016 - schriftsberechtigung durch das Bezirksamt verwendet werden. Diese Liste kann auch eingereicht werden, wenn die vorgesehene Anzahl von.
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Innovationserhebung Berlin 2016 - Technologiestiftung Berlin 

LM Druck und Medien GmbH, Freudenberg ... Innovationsausgaben in der Berliner Wirtschaft im Jahr 2015 ...... sich aus Kosten fÃ¼r Personal- und Sachaufwendungen, inklusive extern bezogener Leistungen und Ausgaben fÃ¼r Investitionen.
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Berlin City Guide Berlin Berlin City Guide Berlin Berlin City Guide ... 

rlin ww w.thi nk-v egan .de. Go ura. Pa kora. Ve ga nes. Rest. Ve ga nes. Rest aura. Ve ga nes. Rest aura nt. Ve ga nes. Rest aura nt. Ve ga nes. Rest aura nt nes.
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Beschlussempfehlung - Berlin - Abgeordnetenhaus von Berlin 

Die Volksinitiative gemÃ¤ÃŸ Artikel 61 Absatz 1 der Verfassung von Berlin. â€“ Drucksache 16/4115 â€“ wird nach DurchfÃ¼hrung des Verfahrens gemÃ¤ÃŸ.
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