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Web Application Needs

Non-Functional Requirements

“Over 30 percent of web
development teams deliver projects
late or over-budget.”

Survey by New Bamboo



Common Web Architektures
The 3-Tier Stack
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Common Web Architektures
The 2-Tier Stack
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The Serverless Paradigm Backend.as.a.Service

FaaS and BaaS
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Backend-as-a-Service T ot @1

Overview

Must be fast, scalable
acy and highly available .
=4 »1 Firebase

Unified APl and docs )
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Microsoft Azure
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BAAS OVERVIEW

How Backend-as-a-
Service works




Backend-as-a-Service
Feature Sets

vl @ B0 0

application |
features Data R.eal- Query, Backend Users, File Access
Storage Time  Search Code OAuth Storage Control

Hosting and
Delivery

REST API
and JS SDK




Frontend

BaQend

My Web App

{{heading}}

{{teasen)}
View details »
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{{headline}}

{{article}}

{{heading}}

{(teaser))

n
»

{{heading}}

GET /app.html
GET /js/main-34da93.js
GET /css/main-9ad7ca3.css



Compatible with:
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Frontend

BaQend

A 4

A 4

A 4

A 4

My Web App

Home

Services Downloads

My Web App

Cras justo odio, dapibus ac facilisis in, egestas eget quam. Fusce dapibus, tellus ac cursus commodo, tortor

mauris condimentum nibh, ut fermentum massa justo sit amet.

Heading

GET /app.html
GET /js/main-34da93.js
GET /css/main-9ad7ca3.css

db.Page.load( 'main')
.done(...);

db.Page.find()
.descending( 'published")
1imit(3)
.resultlList(...);

GET /img/pic005.jpg
GET /img/pic017.jpg
GET /img/pic022.jpg



Backend-as-a-Service
Comparison of Service Models

Backend-as-a-Service Platform-as-a-Service
€» Fast time-to-market €» Full control of backend
€» Low maintenance €> Tools for deployment
@ Often limited in and maintenance

expressiveness, scakahility @ Limited in platform

or performance control

Infrastructure-as-a-Service

o1 Lo
TN

€> High flexibility and full control
@ Build software from scratch
@ High maintenance overhead
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The Latency Problem
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State of the Art

Two Bottlenecks: Latency and Processing
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Network

Bandwidth vs. Latency

Page Load Time (ms)

Page Load Time (ms)

3500 1
3000 1
2500 1
2000 1
1500 1

1000 -

3500 1
3000 1
2500 1
2000 1
1500 1

1000 -
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160 ms

Page Load Time as bandwidth increases

4Mbps  5Mbps  6Mbps 7 Mbps

Page Load Time as latency decreases

140 ms 120 ms 100 ms 80 ms

8 Mbps

60 ms

9Mbps 10 Mbps

40 ms 20ms

]

|. Grigorik, High performance browser networking.
O’Reilly Media, 2013.




2x Bandwidth

Same Load Time

Q

/2 Latency /2 Load Time
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STATE OF THE ART
How to improve S
web performance?




m https://www.ampproject.org
/docs/reference/spec.html

What Others Do: AMP

Google‘s Accelerated Mobile Pages

How AMP works:

T : | « Stripped down HTML + AMP tags (e.g. img)

N ingi - rendered asynchronously by AMP runtime
recipes X n @hc;\'tluﬂork@imts

e (CSS must be inlined + <50 KB +

This is an Accelerated Mobile Pages demo.
g.co/amp
Oop stones
il
<

Ragt, a Meat Sauce Done Right L
| w— | * No custom JS (except in iframes)

* Only static sizes = no repaints

* Cached in Google CDN, as long as it is crawled
the next time
o e BuzzFeen s —> only suited for static media, e.g. news

Ragu, a Meat Sauce This Photographer
Done Right Discarded Shoppi
And Turns Them In October6;20%5

When I started out cooking dinner (for my little sister,

:’3}.‘?1“5‘1& ’31’.’.‘3??*??}‘“1“;“"2‘:f‘i‘ii};ﬁ‘}i"f‘?’.i‘fi‘fﬂ; Q How to a PP Iy these
techniques for any website?




Solution: Global Caching
Fresh Data From Distributed Web Caches
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New Caching Algorithms

Solve Consistency Problem
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New Caching Algorithms

Solve Consistency Problem
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Typical Speedup: 15x
Impact of Global Caching
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Politik

11. November 2014 12:42 Uhr
Deutsche Rentenversicherung

Renten kénnten 2015 um
zwei Prozent steigen

Die Deutsche Ren(enversncnerung gem von
einem Ansneg uber der Inflationsrate aus

Abschiagsfreie Rente ab 63 Jahren stoft auf
grolies Interesse

11. November 2014 10.05 Uhr
Europaischer Gerichishof

Deutschland darf EU-
Auslandern Hartz IV
verweigern

Der Europaische Gerichtshof hat entschieden
Deutschland kann arbeitslose Zuwanderer aus
der EU von Sozialleistungen ausschlieBen
Das Urteil kdnnte ein Signal sein

11. November 2014 06:48 Uhr
APEC-GIPFELTREFFEN

Obama besanftigt China

Die USA wollen China nicht kiein halten. sagt
Prasident Obama vor dem Treffen mit Chinas
Staatschef Xi. Der pladiert fur mehr
wirtschaftiiche Verfiechtung

10. November 2014 19:17 Unhr
ISRAEL

Keiner will von Intifada
sprechen

Messerattacken auf Israelis, Krawalle auf dem
Tempelberg, Scharmutzel im Gassengewirr

Wirtschaft

e g

11. November 2014 0715 Uhr
HONORARBERATUNG

Guter Rat zur Geldanlage
ist selten

Honorarberatung Ist in Deutschiand endlich
gesetziich geregelt. Doch gibt es kaum
Honorarberater. Und gut qualifizierte noch viel
weniger

10. November 2014 21:32 Uhr
CHINA

Der beriihmteste Wohltater
Chinas — nach eigenen
Angaben

Der chinesische Unternehmer Chen
Guangbiao wurde ausgerechnet mit Bauschutt
sehr reich. Jetzt baut er Wande aus
Geidbundeln und zertrummert 6ffentlich
Luxusautos

10. November 2014 19:29 Uhr
KONJUNKTUR

China steckt in der
Wachstumsfalle

Jahrelang hat China die Welt mit hohen, oft
zZwelisteligen Wachstumsraten beeindruckt
Doch diese Zeiten sind vorbel, wie unsere
Grafik des Tages zeigt

10. November 2014 13:45 Uhr
WAHRUNG

Russlands Zentralbank
lasst Rubel frei handeln

Kultur

TRY THIS

benchmark.bagend.com

11, November 2014 10.14 Uhr
NICOLAUS HARNONCOURT

Mozarts Triptychon

Nikolaus Harnoncourt ist der Detektiv unter
den Dirigenten. Jetzt legt er Indizien vor, wie
drel von Mozarts Sinfonien zu einem nie
gehorten Oratorium verschmeizen

11. November 2014 06:39 Uhr
HANS MAGNUS ENZENSBERGER

Der Unerschitterliche

Hans Magnus Enzensberger wird 85. Ein
Besuch bel dem herrlich eigenwilligen
Inteliektuellen. Mit Tumult hat er gerade ein
erstaunlich personliches Buch veroffentlicht

10. November 2014 um 18:25 Uhr
DDR-DESIGN

Sandmannchen und Stasi-
Mikrofone

Das grofite Museum fur DDR-Design steht
ausgerechnet in Los Angeles. Ein Buch uber

das Wende Museum zeigt, weiche Schatze
und Abgriinde es dort zu entdecken gibt

10. November 2014 um 15:25 Uhr
AZEALIA BANKS

Klare Ansage aus Harlem

Erst galt Azealia Banks als groies Raptalent
dann als streitstichtig und selbstverfiebt. Ihr

seit Jahren erwartetes Deblt zeigt jetzt. wie
gut das eine zum anderen passt
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How do these techniques
work for a high-traffic shop? i \
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Datacenter All Datacenters

HIT TIME MISSES HIT RATIO

0.75ms 3/
High Cache Hit
Rate: 99%

47k Average *
Oerrors O misses (O HITs () synTHETIC () PASSES

Logo in TV screen: ' /ﬁ

sudden spike

HITS

17,028

99.0%

X

Real-Time Cache Activity (per second)

REQUESTS ERRORS

17,475 0

MISS TIME

89ms

Peak Load of over
20.000 requests

ERRORS
per second

O Average *

At high load micro-

5k
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How does this work?
Dynamic Caching in Detail

Has Time-to-Live

(expiration)
False-Posrave ~
Rate: f= 1 —%_

k Hash- n
Functions: K= [ln(Z) ' (E)]

With 20.000 entries and a 5% false positive rate: 11 Kbyte

N

Consistency: A-Atomicity, Read-Your-Writes, Monotonic Reads,
Monotonic Writes, Causal Consistency

hashA(o1id) / ! ashB(oid)
[ 1N
P ! \
! AN ! \
H \ Flat(Counting Bloomfilter) 2 <
Oj11]11f1] < Of3]1(4f1




Our Network Optimizations

In Bagend -
g U
-
Fast .
\_ Handshake
Client CDN

Early SSL Termination

OCSP Stapling

Session Resumption

Warm Backend-Connections

SSL

U

Persistent Connections

\

Server

J

Caching at Internet Exchange Points
Backend Failover & Stale-on-error
Automatic Skalierung

DDOS Protection



HTTP/2: o
Why H-I_I-P/Z? * Multiplexing over 1 TCP connection

: (no head-of-line blocking)
Typical Improvements gty

Server Push
Header Compression

HTTP HTTPS

- ]
3,22s 4,03s

E A Medium Corporation [US]  medium.com

A
TTP HTTP§

. & A Medium Corporation [US] https://medium.com

.
@ (i) @ A Medium Corporation (US) https://medium.com c -

, 0.44s 0.35s

@& A Medium Corporation
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SCALING A BAAS

How to achieve
scalability?




Backend Performance
Best Practices

Load Balancer Application Server Database

—

| —

N’ -,

L

—

| —
— Load Balancing — Stateless Sessions — Horizontally scalable
— Auto-scaling — Minimize shared state databases (e.g. “NoSQL")
— Failover — Efficient Code & 10 — Replication

— Sharding

— Failover



Backend Architecture
Bagend Cloud

Backend-as-a-Service API:
Acckwdlubiaugh HITWeb CacheData Queries, USS@,aLQ)kéﬁ]D@ft@bases

Caches




Backend Architecture

Bagend Cloud BaQend

————— ————— —_———— — — — — — — — — — — = = —

@ CDN Bagend Cloud

I
on ii on
I

web services

fastly amazon

e o o — — — —
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HA Proxy Varnish 4 Bagend

N

J

DB Client

QO
\ w— m— —
{@ Updates @ Metadata Files

ELB _— A

w— rEIastiCachg rS3 Storagg

l Loggin l ' ' *
e8ins LVJ \_

J




Updates Updated
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Overview

Optimizations

g Consistent Browser Caching g HTTP/2 & SSL
g Fast CDN-Invalidations g APIs for SPAs

9, Vad U

High Availability Automatic Scaling DDoS Protection

Other Optimizations

D Scale & Optimize Images D Load Javascript async.
D Minify JS & CSS D Use Resource Hints



BAQEND OVERVIEW

How do | use




Including Bagend

Getting Started

Baqend Productv Developerv Aboutus Blog We're hiring Login or SRR

Querying Data 1123 |a|ls|e|72|8]09

If we do not know the ids, we use queries to specify which objects we are looking for. The following query
for instance gets us all the Todos in a specific list that are not marked as done:

DB.Todo.find()
.equal("listId", "myList")
.notEqual("done", true)
.resultlist().then(myCallback); //Returns a list of matching objects

resultlist returns all matching objects, whereas singleResult only returns the first match.

Bagend supports many query operators, which allow very sophisticated lookups, including ordering,
geospatial queries, text search and boolean combinations of query predicates.

Poiti Wirtschaft Kuur ] — —

HTML €SS | JS Result C@D:E

class TodoService

static unfinished(listId .
return DB.Todo.find Unfinished Todos:
equal("listId", listld s My Todo [id:/db/Todo/my-todo] from list my-list
notEqual("done”, true * My other Todo [id:/db/Todo/my-todo-2] from list my-list
i o e « my third todo [id:/db/Todo/my-todo-3] from list my-list

function onReady
insertData
then => TodoService.unfinished("my-14

Try this: www.bagend.com/tutorial.html




Development
On Bagend

Dashboard CLI REST & SDK

¢ hannesfgbgl:~% bagend --help > scpts
e Stk Tull - jsaptpecs B - _ i function leaveMessage(name, message
s o5 Usage: bagend [command] [options] <args...>» i g¢(rawe, message) |
BaQend Product~  Developer= Aboutus  Blog Press ETR sicr U rec | var msg DB.Mes sage( ) 3
‘ Commands : :
The World's Fastest Backend R - msg.name - name;
Build websites and apps that load instantly. . ane _ ’ msg. message message;
i / msg.date Date();
| Tutorial App d: ard )pe e ur t msg.insert().then(showMessages);
y [options] [app] De "~ bagen 10}

Sky-rocket your Development ;
function showMessages() {

DB .Message.find()
.descending("date")
.1imit(30)
.resultlist()

TRY BAQEND >

Type in one of the above commands followed by

Options:

Create Schema, Config- Develop, deploy and test Website logic: load site, get
urations, Browse Data, etc. frontend und backend Code data, login, etc.
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Bagend JS SDK

For Web & Hybrid
(B ® &
Browser Node.js lonic & Cordova  React Native

* Completely ES6- and TypeScript-compatible
» Support for Maps, Sets, Arrays
* Models can be ES6-classes

* Promise-based

e Abstracts from Caching logic, intelligent Object-ldentity
e Powerful Query-Builder

* Automatic Change- and Dependency-Tracking



Data Modelling
Combining Schemaful & Schemaless

TodoList Object

{
id : "mylist",
name : "Todo Liste",
owner : { 7]
name : "Johnny", Embedded
ager : 12 Object
} -
}
TodoList Object Owner Object
{ {
id : "mylist", Reference _y id : "2333790852",
name : "Todo Liste", / name : "Johnny",
owner : "2333790852" ager : 12
} }

* Types: Boolean, Integer, String, DateTime, Time, Date, GeoPoint, List,
Map, Set, JSON-Object, JSON-Array

» References, embedded types & inheritance



CRUD
Data APIs

Insert & Delete

var event = new DB.Event({id
event.insert();
event.delete();

Updates

event.title = "Grillen”;
event.save();

Read

Db.Todo.load(123);

: 123, title

: "Party"});

Query

DB.Todo.find()
.matches( 'name', /™My Todo/)
.equal('active', true)

.lessThanOrEqualTo('activities.start', new Date())

.resultlList(...)



From CRUD to REST/HTTP

Cache Hierarchy

_ Cache-Hit: deliver Return data with caching
ERMSEACLINCIAWCINIMIM Cache-Miss or rev: information (Browser TTL, CDN

‘ request TTL, ETag, LM)
. Vis ™ = .

ot B s Client- 4 VIS ™ g™ Miss ™ 4‘ """"""" MISS ----------------

(Browser-) Proxy ’ 4 Miss

= o ISP o

AS Cache aches e s Reverse-

‘ ‘ aches Proxy Cache BaQend
B =l e Nl - < Hlt | ‘ I I

Guarantee: 200ms for
global invalidations

Guarantee: Data never older
than the Bloom filter




REST API

Access from all platforms

e Stateless and scalable

* Realized in Java/letty
e ~15k RPS on Commodity Hardware

* Formalized in Swagger
Specification
* Language bindings can be
generated

* Browsing through REST APl and its
resources

arestes : Orestes Methods

crud : Create Read Update Delete (CRUD) Object Methods

Show/Hide List Dperations Expand Operatians FLaW
IE=] /dbribucken
Il /doribucket)/{oid) "
m /db/{bucket}/{oid)
(Gl fdb/{bucket}/{oid} Deletes the object
schema : Object oriented methods Show/Hide  List Operations pand

fdb/sall_schemas
fdbsall_schemas
m fdb/all_schemas
m fdbfall_schemas

/db/{bucket}/schema
ol  Sdb/{bucketl/schema
Implementation Motes
Modify the schema definition of the class by adding all missing fields

Response Class
Model

object

Gt all mallable class schemas

Remaove all curmently created schemas

Get the class schema



User Management
Login, Registration, OAtuh OAuth

f Facebook

* Simple registation and login

e \Via Email validation
e VVia OAuth-Providers

e User can have roles

Enable Facebook Login

» Acess rights on user and role level

* User-schema is extensible S :

. . ' DB.User.login('john.doe@example.com', 'PW")
 Sessions, for returning users, too | .then(() => {

//Hey we are lLogged in again
console.log(DB.User.me.username);
// "john.doe@example.com’



Access Control

Authorization
Load Insert Update Delete Query
Public v X X X v
i  admin (/db/Role/1) v v
&  node (/db/Roler2) v v v v v
| felix] ‘
User Bagend Database

>
PUT db/posts/{id} . db.posts.update(..,

T
User-Token [Allow-Deny- P
JSON Object | I Conditions]) | ]

schema-level ACL object-level ACL
Checked via token




Backend Code

Trusted B u Si n ess Logi C BaQel‘ld = Apps  Quickstart Guide  Starter Kits  Tutorial  JS APl Docs Q Search Help felix.gessert+test@thesis
Q Filter...
# Getting Started Bagend Module 1ii Delete Module
[ ] < a | | a b | e M et h Od S = 1 /* Require additional modules and handlers here */
= Data 2 //var module = require( module’);
3 //var myCode = require(’./otherModule’);
& Backend Code + -; //var updateHandler = require(’./MyClass/update’);
. [ ] [ ] B f**
O r I I l I Crose rVI Ces <> test 7  * This method is invoked if an GET or POST request is send to this module resource
8 * Additional backend functionality can be implemented in such method
9 *

10 * @param {bagend.EntityManager} db The database instance which can be used to load and save additional objects

O Files
a n d C u StO| I l We b 11 * @param {bagend.binding.User} db.User.me The actual unresolved user who requests the operation or null if the user
12 * is not logged in

= Logs 13 * @param {Object} data The request payload, the decoded query parameters of a GET request or the parsed body of a
14 * POST request
AP I S 15 * @param {express.Request} req The express request object {@link http://expressjs.com/api.html#req}
& API Explorer 16  * @param {Object} this The module context
17 * @return {Promise<*>|Object|Array|String} A json value or string which is send back to the client
: 18 =
% Settings 19 * @throws Abort(reason[, data]) to abort the request with the specified reason
2 %
i Collaboration iv exports.call = function(db, data, reg) {
233 4

% Discard Changes B save Module

Test Module
Type
GET r

Get Params

?param=val...

User

Admin v



Backend Handler
Hooking Into Updates

* Handler: OnUpdate, OnDelete, Onlinsert, OnValidate
* Node.js code, same SDK

__________________________________________________________________________________________________

. function onInsert(DB, obj) {
| var post = new DB.Post(
{message : "New Data: " + this.name + "."});
post.save();

n Create Object g . " ~_/~
* -

User Bagend Database




Problem: Concurrency

Lost Update
doc doc.counter =
doc doc.counter +1
Write Write
LO%C Oggc
Document Document
oc doc

m http://profi.co/all-the-limits-of-parse/




Concurrency in Bagend
Safe Updates

Optimistic Concurrency Control:

doc, Etag: 22 Version Check
“4 > @ » > Atomic Update/Rejection
*

doc
If-Match: 22

Partial Updates:

Others: push, pop, set, remove, etc. ~ commutative
)

> <
g doc.inc(‘counter,1) doc.inc(‘counter®,1) g
* -]




Concurrency in Bagend
Multi-Object Transactions

* Optimistic ACID-Transactions (the missing NoSQL-feature)
e Status: soon part of the SDK (currently in the REST-API)

~— Begin Transaction

N . (1
Bloom Filter Oj REST-Server o
Cache | - = |
| = =9 |
Reads = ==
) 92> Cache |
Client| (2) REST-Server = —1
| =g |
Cache g DB |
Commit: readset versions & writeset 9 REST-Server Read all _lT———’
. ) ‘Committed OR aborted + stale objects N Writes @
validation
4 prevent conflicting

. validations
Coordinator J






Going Real-Time
Query Caching & Subscribing

Create
Update
Delete

Server

Pub-Sub

Real-Time

How to detect changes to

queries:

,Give me the most popular
products that are in stock.”

- . .
=T

ERARAAGA]

© ©
O |

Fresh Caches

Fresh Bloom filter

© 1O

InvaliDB on Storm

Pub-Sub

$10.25-$179.99
Ends in 16:45:48
Up to 50% Off Handbags

il 21

[ See details ]

N

W

$15.63 - $16.79

9% Claimed Ends in 4:40:49
BESTEK surge protector
Sold by BESTEK. and Fulfiled by Amazon.

W Wiy 162

Choose options ;

W —

$97.99
List: $449-95 (35% off)
Ends in 16:45:48

Save on Hitachi Gas Powered Leaf
Blower

Ships from and sold by Amazon.com.

Yo i Yo e 7 1961

[ Add to Cart

L |

$18.66
Price: $39.99 (53% off)

18% Claimed Ends in 3:05:49
AUKEY Table Lamp. Touch Sensor
Bedside Lamp + Dimmable War..

Sold by Aukey Direct and Fuffiled by
Amazon.

Y i e e 77 669

| Add to Cart




Twoogle Twoogle

Filter word, e.g. "http", "Java", "Bagend” n Filter word, e.g. "http”, "Java’, "Bagend” n

Real-Time Static Real-Time Static

Last result update at 15:51:21 (less than a second ago) Last result update at 15:51:21 (less than a second ago)
1. Conju.re (conju_re, 3840 followers) tweeted: 1. Conju.re (conju_re, 3840 followers) tweeted:
https://twitter.com/conju_re/status/859767327570702336 https://twitter.com/conju_re/status/859767327570702336
Congress Saved the Science Budget—And That's the Problem https://t.co/UdrjNidakc Congress Saved the Science Budget—And That’s the Problem
https://t.co/xINjpEpKZG https://t.co/UdrjNidakc https://t.co/xINjpEpKZG
2. Al d 17 —7Z L (Yuuu__key, 229 followers) tweeted: 2. #alE 9 17 —72 0 (Yuuu__key, 229 followers) tweeted:
https://twitter.com/Yuuu___key/status/859767323384623104 https://twitter.com/Yuuu___key/status/859767323384623104

[JW& E A & PENGUIN RESEARCH®D IF W< A A 7D Y LT3.. [FW&E A & PENGUIN RESEARCH®D |FWWo< A A 7D )ERY LTS..

s

3. Whitney Shackley (bschneids11, 5 followers) tweeted: 3. Whitney Shackley (bschneids11, 5 followers) tweeted:
https://twitter.com/bschneids11/status/859767319534469122 https://twitter.com/bschneids11/status/859767319534469122

holy...... waiting for it so long@® © https://t.co/UdXcHJb7X3 holy...... waiting for it so long@® @ https://t.co/UdXcHJb7X3

4. Lisa Schmid (LisaMSchmid, 67 followers) tweeted on #teamscs, and #scs... 4. Lisa Schmid (LisaMSchmid, 67 followers) tweeted on #teamscs, and...
https://twitter.com/LisaMSchmid/status/859767317311500290 https://twitter.com/LisaMSchmid/status/859767317311500290

Congrats to Matthew Kent, winner of the 26th #TeamSCS Coding Challenge. Congrats to Matthew Kent, winner of the 26th #TeamSCS Coding Challenge.
https://t.co/vx100WgJrZ #SCSchallenge https://t.co/vx100WgJrZ #SCSchallenge

5. Brian Martin Larson (Brian_Larson, 40 followers) tweeted on #teamscs, a... 5. Brian Martin Larson (Brian_Larson, 40 followers) tweeted on #teams...
https://twitter.com/Brian_Larson/status/859767317303001089 https://twitter.com/Brian_Larson/status/859767317303001089

Congrats to Matthew Kent, winner of the 26th #TeamSCS Coding Challenge. Congrats to Matthew Kent, winner of the26th #TeamSCS Coding Challenge.



Programming Real-Time Queries
JavaScript API

var query = DB.Tweet.find()
.matches('text', /my filter/)
.descending('createdAt"')
.offset(20)
1imit(10);

Static Query

________________________________________________________________________

________________________________________________________________________



Bagend Streaming Queries
Real-Time Architecture

Y9
Y9 IW/‘@
BaQend
Appgerver ﬁ
I os
DB

Keeps data up-to-date

—



InvaliDB
Filter Queries: Distributed Query Matching

SELECT * FROM posts WHERE tags CONTAINS 'NoSQL'

_ _ o Subscription
Two-dimensional partitioning:

I

-

-

¢ by Query o f Que.ry V([ auey | ( Q.uery ]
5 Part. 1 Part. 2 Part. 3

* by Object E

. . . ) B — A

—> scales with queries and writes g ¢ { For Each Query: }
2 oo
S Is Matgh?
;

Implementation: Write op
e Apache Storm & Java

Object
Part. 2

2 ')
Was Ma;ﬁch ? ngs; Ma/}/ch 7

add remove

{ Fe,
change

* MongoDB query language

* Pluggable engine

Part 3

( Object‘b\ ( .

ﬁ

aall

-
{:}

A

J \

(

v

62



SERVICE WORKERS

How to accelerate
leagacy systems?




New Standard: Service Workers

What they do:

— Proxy any HTTP request
— Offline Cache for ,progessive web

appsll

Progressive
Web App

& SWijs B Media
HTTP

Text

Websites Internet Backend



Service Workers + Bagend Caching
Bagend Worker:

— Redirect requests to Bagend for
faster delivery by including a snippet

— Update of cached data: refresh of
stored data against origin

Public Beta in 3 weeks



Felix R — O X
[ aboutblank X [ aboutblank

& C O | ©® aboutblank [} % 0O 9 » G~ G| : | ¢ C O  ©® aboutblank % O 9 » G

commerce.codetalks.de
Loaded Through

Bagend Worker

commerce.codetalks.de
(Rails)




URL to make fast

DEMO

In action:
makefast.bagend.com




—~Y
Lessons Learned L S
HP'F Sy a6
Building a Scalable Baa$S e
Frontend Network Backend
— Single-page applications — Caching in the CDN and — Horizontal scaling with
are fast for navigation browser stateless web servers
— Good Tooling for — Dynamic data should also — NoSQL databases
optimizations (Inlining, be cached — Cloud-hosted
Above-the-fold, — Minimize latency, SSL — Load-Tests important
Minification, etc.) and HTTP tuning — Failover and autoscaling

| fg@bagend.com ¥ @bagendcom



Further Reading

Resources

Web Performance in a Nutshell: HTTP/2, CDNs and
Browser Caching

High Performance Website Hosting with SSL and HTTP/2
Made Simple

1) Baqend Blog
1 )n Building a Faster Web
The AWS and MongoDB Infrastructure of Parse:
https://medium.bagend.com/ Lessons Learned

NoSQL Databases: a Survey and Decision Guidance

1. Start a free app

BaQend - 2. Check out the starter kits and tutorials

https://www.bagend.com/ 3. Develop web application




>10x

Faster Loads

BaQend

For a web without

Automatic loading times.

Scaling

www.bagend.com
@Bagendcom

Faster
Development

A7



