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The Latency Problem
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State of the Art

Three Bottlenecks: Frontend, Latency and Processing

= //’
Ny o DN VY N
o A 2% », R -
-~ /_\ /J A g % - —
g /,JV\’\\ N <
e < ngh Latency
& ~ =~ . /\' —~
" Frontend
4




Netzwerk
Throughput vs. Latency

Page Load Time (ms)

Page Load Time (ms)
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|. Grigorik, High performance browser networking.
O’Reilly Media, 2013.




2x Throughput Same Load Time
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Solution: Global Caching
Fresh Data From Distributed Web Caches
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New Caching Algorithms

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

Baqel
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Politik

11. November 2014 12:42 Uhr
Deutsche Rentenversicherung

Renten kénnten 2015 um
zwei Prozent steigen

Die Deutsche Rentenversicherung geht von
einem Anstieg Uber der Inflationsrate aus

Abschiagsfreie Rente ab 63 Jahren stoft auf
grofies 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 konnte 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

11. November 2014 07:15 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 beruhmteste Wonhltater
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 19:20 Uhr
KONJUNKTUR

China steckt in der

Wachstumsfalle

Jahrelang hat China die Welt mit hohen, oft
zweisteligen 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

-

"‘) .

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
drei 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 grofte Museum fur DDR-Design steht
ausgerechnet in Los Angeles. Ein Buch uber

das Wende Museum zeigt, welche Schatze
und Abgrinde es dort zu entdecken gibt

10. November 2014 um 1525 Uhr
AZEALIA BANKS

Klare Ansage aus Harlem

Erst galt Azealia Banks als groies Raptalent
dann als streitstichtig una selbstveriiebt. Ihr
seit Jahren erwartetes Deb(t zeigt jetzt. wie
gut das eine zum anderen passt

,2S
I 5,35
N 6,65

M 6,3s

6,5s

]
N 9,3
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Challenges

How to achieve globally low latency

Cache Coherence Invalidation Detection
1 How keep dynamic data up-to- How detect when query
date in expiration-based caches? results change?

/

- B

TTL Estimation
What data to cache for
how long?




Cache Coherence
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)
[ I
P ! \
! AN ! \
H \ Flat(Counting Bloomfilter) 2 <
Oj11]11f1] < O|3]1f4|1




Challenges

How to achieve globally low latency

Cache Coherence Invalidation Detection
1 How keep dynamic data up-to- How detect when query
date in expiration-based caches? results change?
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TTL Estimation
What data to cache for
how long?




Invalidation Detection
Matching Queries and Updates

Create
Update
Delete

Update
Server

Pub-Sub

o —

[

Real-Time
How to detect changes to

query results:

,,Give me the most popular :
products that are in stock.”
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InvaliDB on Storm

Fresh Caches

Fresh Blooﬂlter '

Add

Change

S Pub-Sub
c., i—<—

Remove

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

Folr i il 21

I See details ]

-

-
-
-

-
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W

$15.63 - $16.79

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

Wi W vy 162

Choose options I

$97.99
List: $349.95 (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

$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
azon.

Y i e e 77 669

‘ Add to Cart




InvaliDB
Filter Queries: Distributed Query Matching

SELECT * FROM posts WHERE tags CONTAINS 'NoSQL'

_ _ o Subscription
Two-dimensional partitioning:
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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

________________________________________________________________________

________________________________________________________________________



Challenges

How to achieve globally low latency

Cache Coherence Invalidation Detection
1 How keep dynamic data up-to- How detect when query
date in expiration-based caches? results change?

/

- B

TTL Estimation
What data to cache for
how long?




Learning Representations
Determining optimal query result representation

Setting: query results can either be represented as references (id-list) or full
results (object-lists)

Id-Lists Object-Lists
lidy,id,,id;] [{id: 1,val:"a'},{id: 2,val:'b'},
{id: 3,val:'c'}]
Less Invalidations Less Round-Trips

Approach: Cost-based decision model that weighs expected round-trips vs
expected invalidations

Ongoing Research: Reinforcement learning of decisions



TTL Estimation
Determining the best TTL and cacheability

Problem: if TTL > time to next write, then it is contained in Cache Sketch
unnecessarily long

TTL Estimator: finds ,best” TTL and decides cacheability

Verfahren: Zeit bis zum nachsten Write E[T,,, ] schatzen
(Alex Protocol, EWMA, Deep Reinforcement Learning)

[ : Gute TTLs =2 optimaler Bloomfilter

TTL< TTL., =2 write-heavy Daten nicht cachen
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Backend Architecture
Bagend Cloud

Backend-as-a-Service API:
Acckwdlubiaugh HITWeb CacheData Queries, UsSélaLQ)kéﬁ\D@F@baseS

Caches




Backend Architecture

Bagend Cloud BaQend

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

@ CDN Bagend Cloud
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Development
On Bagend

Dashboard CLI REST & SDK

e = anmne 1:~% bagend --help g

Baend i cucieurs cute ks Terd ione - i :
Qend sort oscmer e st o s “ ‘ B} ) . . function leaveMessage(name, message) {
bagend [command] [options] <args...>»

Welcome to Bagend Cloud var msg DB.Message();

Your Bagend account has been craated!
Have a look at tl resources to help you get started quickly.
msg.name name;
msg.message - message;

msg.date Date();

249,288 5,1 789 6,9 96.4

ard pe e ur t msg.insert().then(showMessages);
/ [I:I[:I:il:lr'lE\; [app] 5 en }

Running

Your App

4 Encer he app

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

Your app name

Type in one of the above commands followed by

Options:

Create schema, configure, Develop, deploy and test Website logic: load site,
browse data, etc. frontend und backend code get data, login, etc.



Speed Kit Makes Websites

Load Faster.

A code snippet that boosts web performance on your current technology stack.
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Bagend Speed Kit

Applying Our Caching to Existing Websites

— Redirects requests to Bagend for
faster delivery by including a snippet
— Also available as a WordPress-Plugin

— Will be released in August 2017

Config: what to intercept?

|
e P
& oswis  H2 S S =
Bloom filter \
Cache % Files, API
a gWebsites Internet & CDN

> 03
Xy

Speed Kit

Supercharge your website by adding three

lines of code.

Boost your website

Refresh )

~ Domain
°F
. Experts

Handler

—p

Media
A

Pull —  Text

Legacy System



VLDB Performance with Speedkit ©



BaQend

For a web without

>10x
Faster Loads

Automatic loading times.
Scaling

Contact us:
Faster info@bagend.com

Development www.bagend.com

@Bagendcom

A7


mailto:info@baqend.com
https://www.baqend.com/
https://twitter.com/Baqendcom

