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A O BANK: E

EMPLO EE >1300

ING HE CENE

NA IONALI [E 59

POKEN LANG AGE IN HE BANK 40
OFFICE 25

NO. OF F ADE PE DA 170,000

MA NO ADE / ECOND >1300

MA NO P ICE / ECOND >400 000

DAIL A E AGE NO E 100 DKK
NO.OFCO N IE I H E AL CLIEN 190
A O ADE LANG AGE 25

GO POFI <15 1,000 D
FINANCIAL IN MEN 30,000
ECEI EDP ICE PE DA 5-6

MA CONC EN E B 15.000.



A O BANK ECHNOLOG & B INE MODEL

PROVIDER PN
OF PRICES SAXO SAXO BANK
AND M CLIENTS
__PRODUCTS . .
12 SAXO BANK'S Private
. ONLINE
Large I;te;natlonal TRADING
anks PLATFORM White Label Clients

BANKS, BROKERAGES, ETC. USING
5 O 4 > 4 > SAXO BANK’S TRADING PLATFORM

Exchanges
NASDAQ, NYSE, OMX, LSE, Institutions/

GLOBEX, EUREX, ETC.
Corporates
ASSET MANAGERS, FINANCIAL

! 5 ADVISORS, INTRODUCING BROKERS

Other Trading
Facilities
CHI-X, TURQUOISE, ETC.

Winner i Winner
* - TX = Week ?Sén?fgﬁ;g<,>|‘z“o"1"4“ FX-Week

EURO] waterstechnology
SHARES FOREIGN l EY | e-FX Best Outsourcing Provider e-FX
EXCHANGE 20 Awards 1| o the Set Side Awards
710 AWARDS 2014 ¢ F) Winner 2013
-~ 2() 1 () ) {1\ ye— B Btk ot isipiourlgd
. L is I ) 9
RAWAKDY B it Winner

() Social
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FAC O AFFEC ING PE FO MANCE (PH ICAL)

0 km ~ 0 ms round-trip
- B |- e N P
Copenhagen BA N K

4— - P Copenhagen 9996 km ~ 67 ms round-trip la
—p>

NeW York « _____________
e
Singapore
15992 km ~ 107 ms round-trip
« _____________
-
Sydney e o e e e e e e e e e = e =
Connect....
+ Fetch login page
* Login

« Fetch Application
+ Fetch User Data
« Start Trading

L o o o oy,



FAC O AFFEC ING PE FO MANCE ( ELF IMPO ED)

Strategic decision to build on REST based
OpenAPI - and dogfood
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AN APPLICA ION | HMAN FA CHANGING ELEMEN ..

SAXOTRADER TRADING NEWS & RESEARCH ACCOUNT M O Logout

Watchlists Alerts Overview Charts
Forex European v FULL SCREEN ADD / REMOVE CHARTS

nstru

% Qa 1om + @ C %

Fx EURUSD 1.07284
Fx GBPUSD 1.50250 1.50280 GBPUSD
Fx EURJPY 128.598 128.633
Fx GBPJPY ¥+ 180125 ¥+ 180.195
Fx USDJPY + 119884 1+ 119.904

EURCHF 1.0372¢ 1.0375¢

EURGBP 0.7137s 0.7140s

XAUEUR 1,107.71 1,108.37
XAGEUR 14.7188 14.7589
XAUUSD 1,188.42 4 1,188.88
EURAUD 1.38057 1.38127

EURCAD 1.31204 1.31294

Positions Orders

Forex (18)
Fx EURCHF 25,000 1.04782 1.03741
Fx EURUSD 82,500 1.07023 1.07274
Fx GBPUSD -15,000 1.60804 1.50267
Fx NOKSEK 550,000 1.07946 4 1.10263
Fx NzDUsSD 100,000 0.79805 & 0.76679

Fx PLNHUF 50,000 74.288 75.450 ADD

L |7 IR - '3 T ont BLLSTT Zhaa Py

E. 1lenAAn & nnn 4 1070 4 2924a

Demo_612895 alance ccount value: 123,233.33 [l argin available: 79,667.26 [l argin tion 14.31%
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Request to load application — EN L A
DN, L DN, L
C C
Connect to service layer — D
DN, L
— ¢ >
—P

Now the application is ready



C E1:GE IDOF HE EB E E

Traditional Web Page/App Delivery

Web-

request Building web page

Web- Pre build package of
—

request html/js/css

Output

Traditionally slow as we depend on
dynamic data

Often hard to cache

We can’t getrid of the latency to the
data center

Output

* Very fastas itis just static resources

Caches well at multiple stages: Server,
CDN Edge Node and in browser cache

locally.
BANK
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<link rel=“prefetch”
href=https://streaming.saxotrader.com/openapi/isalive”>
H ©

CDN



C E2:. EACDN IH

Select Tests: <= https://www.saxotrader.com/login/ - Akamai Acceleration

1 Jun 2014 00:00 - 1 Mar 2015 00:00 Custom Time v Custom: Q Interval: Sdays v

<r Average Response Time by Test X <r Average Response Time by Country X

4.950

L OFFLOADING

Fitters: Geography

+ Add Series

Save Action v

Templates v

A—h—

3.960

3
iy’ B W S 1 &wr L P |

2.970
™
8
2
=
=
1.980
0.990
0.000
Jun"14 Jul'14 Aug '14 Sep'14 Oct'14 Nov '14 Dec'14 Jan'"15 Feb'15 Mar "1
Click and drag in the plot area to zoom in
» Hide data

< Synthetic 4; Mixed

AUSTRALIA

| | 1.327 &

| https:/iwww. trader. flogin/ - Ak i A ion - Backbone 1.965 1

[ | SOUTH AFRICA 2.848 I’

[ | SPAIN 1.417 -
[+] Feedback

® 2015 Compuware Corporation. All rights reserved.
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C E2: EACDN | H L OFFLOADING

Step names (1 of 1) Summary | Details Code Error S01ms is 1.5s

Step 1: Unknown or unspecified 200
DNS Lookup https://webtrader.saxobank....
Connection 0 - 46.19.248.206

Connection 1 - 46.19.248.206

https://webtrader.saxobank.ch/login/scri... 200

I Pace DNS I Connect | SSL

2
3

4

DNS Lookup https://www.saxotrader.com...
Connection 0-118.215.81.249

https://www.saxotrader.com/login/ [0] 200

2s 2.5s

3s

3.5s 4s

¥

P

Pass

Il Documents I Scripts
I 1ist byte / Content Download

pess -

Il Stylesheets

B 'mages

l

B Size (kB)

SAXO
BANK



C E3: ING EAMING ECHNOLOG OP HO

Response Stream of As

________ )g
T Reawest T T T

|
1 |
1 | Al
1 | Snapshot | | Subscribe
1 |
I 4
Streaming
Servers
Open API
Servers
Ref Data PerfOI:Fna nce Trading PoFffoIio
Deltas from Snapshot
are calculated & streamed
Internal

H PPk
BANK



C E4: COMP OMI ING ON E PON | E DE IGN

Responsive web design (RWD) is an approach to web design aimed
at crafting sites to provide an optimal viewing experience—easy reading
and navigation with a minimum of resizing, panning, and scrolling—
across a wide range of devices (from desktop computer monitors to

D mobile phones).

- D ? . . - . .
¢ Responsive web design - Wikipedia, the free encyclopedia
- | / en.wikipedia.org/wiki’/Responsive_web_design

, D Often understood as:
3 . Have CSS rules for scaling (and rearranging UI
elements)

. Conditionally load images/icons of different size
. Have one code base that dynamically scales



E AMPLE 1:

SAXOTRADER

Watchlists Alerts

Stock Denmark 20 v

E AP MaAller‘v Marsk B
E‘ AP Mffller - Meersk A
E Cz.irlspe.rqﬁly\ls B

Chr. Hansen Holding A/S

Coloplast B

Dgpske Bank A/S

DSV
FLSmidth & Co.

GN Store Nord A/S

Positions

EURCHF
EURUSD
GBPUSD
NOKSEK
NZDUSD
PLNHUF

USDAUD

HencaAn

Demo_612895

A O ADE GOFO DE K OP

Open
Open
Open
Open
Open
Open
Open

Nrnn

-5,503.03

TRADING NEWS & RESEARCH

25,000
57,500
-15,000
550,000
100,000
50,000
5,000

£ nnn

12133349 @

Q Find Instru

2{ Full Screen

& Q

EURUSD BOLL 20;2

1.04766
1.06629
1.6079
1.07913
0.79749

74292

121733

4 4070~

1.03060
1.06514
1.4847¢
1.1083s
0.76039

74806
1.28957

4 2707

7878583

13.93%

W £ Logout

=+ Add/Remove Charts

S+ Q8




E AMPLE 2: A O ADE GO FO MOBILE

User defined watch-list Positions in the market

Watchlists

Rainbow Dash v EDIT

US 30 Wall... 17,763.98/17,763.98 C)
i pJul ( )

( FTSE 2501... ;

: Charts and financial studies

’i Germany 30 11,952.87/11,952 .87 @
DAX.I ( )

q:q Germany 30 11,968.75/11,970.25
DAX.I 0.00 (0.00%)

US Tech 1. 4,274 85/4,276.35
NAS100.1 (0.00%)

EURUSD BOLL 20; 2

Denmark 20 963.00/965.50
DEN20.1 0.00 (0.00%)

. Vestas Wi... 296.40/296.50
VWS:xcse 0.00 (0.00%)

Zendesk Inc. 22.50/22.51 ®
ZEN:xnys ( )

Chantiers ... 12.900/12.950 ®
CHBE:xpar ( )

124.15/124 65 ®
( )




Home | Grade | Components | Statistics

HI EMEMBE HE

Rulesets| YSlow(v2) v || Edit

Grade 0 Overall performance score 95 Ruleset applied: YSlow(V2) URL: https://www.saxotrader.com/sim/dgo.aspx?...

ALL (23) FILTERBY: CONTENT (6)| COOKIE (2) | €SS (6)| IMAGES (2) | JAVASCRIPT (4) | SERVER (6) W Tweet

Make fewer HTTP

Use a Content Delivery Network (CDN)
Avoid empty src or href
Add Expires headers
Compress components with gzip
Put CSS at top
Put JavaScript at bottom
A Avoid CSS expressions
n/aMake JavaScript and CSS external
A Reduce DNS lookups
Minify JavaScript and CSS
Avoid URL redirects
Remove duplicate JavaScript and CSS
Configure entity tags (ETags)
Make AJAX cacheable
Use GET for AJAX requests

Reduce the number of DOM el

Avoid HTTP 404 (Not Found) error
Reduce cookie size

Use cookie-free domains

Avoid AlphaImagelLoader filter

Do not scale images in HTML

> (> (> |2 |>|(T|(>|> | ®@|(>|>| >

Make favicon small and cacheable

*) http://yslow.or

Grade A on Make fewer HTTP requests

L

Decreasmg the

ways to red®l
multiple scripts |nto one 3

»Read More

Copyright @ 2015 Yahoo! Inc. All rights reserved.

ts on a page red the number of HTTP

of
equired to render the page, resultmg in faster r page loads. Some

files,
" ambine multiple CSS files into one style sheet,
and use CSS Sprites and image maps.

Share

And remember, there
is always a balance ©

Also remember:
« This is hard work...

« But it pays off

SAXO|
BANK |
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DOM . E
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C E6: EA HEAPPLICAIONA IFI A AGAME ©

Parameters o

callback
A parameter specifying a function to call when it's time to update your animation for
the next repaint. The callback has one single argument, a DOMHighResTimeStamp, which
indicates the current time for when requestAnimationFrame starts to fire callbacks.

Return value

A long integer value, the request id, that uniquely identifies the entry in the callback list.
This is a non-zero value, but you may not make any other assumptions about its value.
You can pass this value to window.cancelAnimationFrame() to cancel the refresh callback
request.

SAXO|
BANK|
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cal

Re

Al
Thit
You
req

E6: EA HE APPLICA ION A

IF |

€ > C fi [Jsandbox0032/perf/

M alaoAdd Code (B Pect 2od

4 Start tests W1 View previous results

... .. B Testina parameters

Test suites to run

[C) DesktopBenchmark
) ManyStudiesTest

[J PlotComparison
_Studugemnamisan. .
[CJ PanningVsZooming
() StudyScalingsma
() StudyScalingpivot
() StudyScalingvol

) StudyScalingmacd
() PanelScaling

() DataPointScaling
() StressTest

() ChartinstanceScaling
#| AnnotationScaling

0o ©

Times will be accurate to the nearest

0.001

milliseconds

A A GAME ©

animation for
imeStamp, which
re callbacks.

e callback list.
out its value.
refresh callback

SAXO
BANK
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kg ) [ Performance Tests x Y

[ Portfolio Coda

1 sssaw]/

[") ReferenceDataCoda [') ValueAdd Coda [*) RootCoda [} STGO Coda |  Client Experience Po... »

.

imation for
eStamp, which
2 callbacks.

i

S EBITL LT ) ] i i
TR AEER TS g L PR R ¥ L sy

i

1
g

1.
1
1 k| 5 ER B ‘JJ Ay el L AR
‘ S 2 -1y % I < Ry e e : % Y Bl l o
P ;"‘7/‘"’,:"/": AR LA 8 O TR R ST MR A 0 -
17 . LB . LAl ¥ R L NE 1 AR 8] 1]
T anadvid 444 dAdcadr L AANAMAGA AN IMa L G- s
1 ) ey P 4 AW O 7 3 3 ST L Y i e s “lwaia N i
A AT VLT A ra g 1
J ).* e s g 2 A e
P Sl _,/ i A AL AT AT A ALK AN LI
7 o - 7 e V4 A s g a7 - 7
/ s g 1417 i 2/ s

o008 callback list.
t its value.

efresh callback

SAXO
BANK
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x

IFI A AGAME ©

S [ Performance Tests

€s>cnlp

e,

Al
Thit
You
req

[ Performance Tests
€ > C A [Isang
22 Apps @ Monitor [ Tr

L WA

[ Performance Tests

EURUSD 5m 0 1.60000 H 1.6

kg

Client Experience Po...

L WA
€& - C M [} sandbox0032/perf/#results
» £ Apps @ Monitor [Y Trading Coda [ Portfolio Coda [ ReferenceDataCoda ['] ValueAdd Coda [ RootCoda [%) STGO Coda |

3d85f8c121102ct

3d8578c121102cf

d85f8c121102cf

Tests  Results

Branch Commit

Date Device

Mozilla/5.0 (Windows NT 6.2; WOW64) AppleWebKit/537.36 master 8f2c49bcd6072595586a62414
(KHTML, like Gecko) Chrome/41.0.2272.76 Safari/537.36

Mon Apr 20 2015
17:16:24
GMT+0200
(Romance Daylight
Time)

Mozilla/5.0 (Windows NT 6.2; WOW64) AppleWebKit/537.36 master 8f2c49bcd6072595586a62414
(KHTML, like Gecko) Chrome/41.0.2272.76 Safari/537.36

Mon Apr 20 2015
17:15:33
GMT+0200
(Romance Daylight
Time)

Mozilla/5.0 (Windows NT 6.2; WOW64) AppleWebKit/537.36 master 8f2c49bcd6072595586a62414
(KHTML, like Gecko) Chrome/41.0.2272.76 Safari/537.36

Mon Apr 20 2015
17:15:01
GMT+0200
(Romance Daylight

AnnotationScaling

w:i B
14 4
12
10
5.0
6.0
404
2.0
0.0
1 10 25 50

SAXO
BANK



C E7:MEA ECONIN O L ANDINDEP H

= Action v
Externally using Dynatrace .. .....
Average Response Time by Test Average Response Time by Country + Add Series Templates v
4.950
A
A
3.960 ) N
&
AT A A
A
2.970 o
o
1.980 LA A
A
0.990
0.000
Jun’'14 Jul"i4 Aug '14 Sep'14 Oct'14 Nov '14 Dec'14 Jan'15 Feb'l5 Mar '1
Hide data Synthetic <, Mixed
Key Name Average Response Time (sec) Type G
[ ] AUSTRALIA 1.327
| | https:/iwww.saxotrader.com/login/ - Akamai Acceleration - Backbone 1.965
SOUTH AFRICA 2848
SPAIN 1.417

® 2015 Compuware Corporation. All rights reserved.

[+ F



C E7:MEA ECONIN O L ANDINDEP H

Action v

Select filter criterias:

3.960
Environment: | Live ¥ Host name: | www.saxotrader.com ¥ |Action/Event: | searchinstrument ¥  Clientld: |0 Number:| 100 ¥
Client Performance number =
297 600
s00
1.980
0.990 fr
= moving average
dk
0.000 & 200 /)
Jun " " . ‘-———— T —————— f—— el o p— et
_ ™~
100 \wmi
0
Key Nan 07:15 07:30 07:45 08:00 08:15 08:30 09:00 09:15 09:30 09:45 10:00 10:15
[ AUS f Time
5
m | ntp
SOl Results found: 100+
SP2
R Exportto excel
Host name Action name Client Id Duration (ms)  Session id Start time Appversion Geolocation Toolld Emnv. Properties
wanwy. Saxotrader.com searchinstrument 1Y 234 |11429179935379 4116/201510:26:43 AM 6.1.65.0(fr 2001 | Live
wwvy. saxotrader.com searchinstrument Y 208 (1429179935379 4116/201510:26:42 AM 6.1.65.0|fr 2001 | Live
whww. saxotrader.com searchinstrument Y 121 (1429177815693 41672015 9:53:14 AM 6.1.65.0 | dk 2001 | Live

AXO



C E7:MEA ECONIN O L ANDINDEP H

ave Action v

Externally using Dynatrace .. .....

4.95( Client Experience Portal  Ferformance OpenAPl analysis
Selent Filknr Avibaviana .
3.960 H H
Emvironr At API Iayer usl ng Log Pa rser + Inhouse tOOIS S Gradie.. I Working on JSON o...
e e s e e e R - — - e e 0,205 2097
2 970 openapifhist/perfpublic/* 1,068 866 1,351 791 0 93 429 697 80 46 3647 4985
o 6( openapi‘histivl/perds 525,898 182 2,889 0 24 14 839 35 50 3457 13,469
openapifreffinstruments/search 384 830 1,180 326 1 385 193 554 29 18 2435 2277
5 openapifvasivl/pricealerts/definitions 254,182 10,740 23 1,034 9361 217 16 12 1] 1,652 352
1.980 openapi‘histivl /positions/™ 250,584 148 1,693 0 1 1 1 0 145 3650 695
— openapifexplorer 190,313 9N 2,091 79 0 1 5 0 <] 2,149 498
openapifvasivl fpricealerts/usersettings 178,744 10,046 17 94 9,908 28 16 0 0 1615 333
0.990 openapi/portivl/balances 135321 15568 8 14 980 512 66 7 0 3 3455 564
openapi/portvl faccounts/ime 112,174 550 203 1] 394 27 71 22 36 261 704
openapifcsivl/support/cases/me 85 555 il 2,759 0 0 0 0 2 29 1925 1,848
openapi/port/netpositions/public/” 83512 1,890 44 1" 1,710 52 17 0 0 3,258 1147
0 ujw‘_u” " openapi/port/balance/publics™ 63,319 4,042 15 1678 2,324 34 5 0 1 3,686 284
openapifrootivl/subscriptions/keepalives 59,158 8,549 B 8,143 345 0 61 0 0 1,759 505
1" openapi/port/netpositions/* 57,229 3359 17 278 3036 35 8 0 2 3530 694
openapifrefinstruments/cs/search 54 695 g1 67 0 745 23 36 3 4 3,247 957
Hide d
Key Nan Distribution of Time Taken (ms)
AU 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
| http openapilchart/chart
SOl Results . )
openapitrade/v1/infoprices/list
=7 Export ) ) .
[ Fe openapi/streaming/connection/connect
Host na [] openapi/chart/chart/stgor*
i 5¢ openapi/hist/positions/public/*
WS
openapi/streaming/connection/reconnect
o} openapi/streaming/connection/poll

openapi/port/batch

openapitrade/batch

Wt<=10
O10<t==100

openapiref/batch

openapihist/perf/public/*




C E7:MEA ECONIN O L AND INDEP H

s: Geograf

Externally using Dynatrace .

4,950 Client Experience Portal Perfarmance OpenAPl analysis

Sele;d- Fildkmr Avibmavian:

« At API layer using LogParser + inhouse tools sw.. ¢wamms..

S R —— —— - — 1U,205 2097
. openapi‘hist/perffpublics” 1,068,866 1,351 791 0 99 429 697 80 46 3647 4985
o 61 openapi‘histivl/perds 525,898 182 2,889 0 24 14 839 35 50 3457 13,469
openapifreffinstruments/search 384 830 1,180 326 1 385 193 554 29 18 2435 2277
5 openapifvasivl/pricealerts/definitions 254 182 10,740 23 1,034 9361 217 16 12 0 1652 352
1.980 openapi‘hist/vl /positions/™ 250,584 148 1,693 0 1 1 1 0 145 3650 695
- openapifexplorer 190,313 9 2,091 79 0 1 5 0 <] 2,149 498
£ 4 openapifvasivl fpricealerts/usersettings 178,744 10,046 17 94 9,908 28 16 0 0 1615 333
o openapi/portivl/balances 135,321 15,568 g 14,980 512 66 7 0 3 3455 564
i openapi/portvl faccounts/ime 112,174 550 203 0 394 27 71 22 36 261 704
openapifcsivl/support/cases/me 85555 31 2,759 1925
openapi/port/netpositions/public/” 83512 1,890 44
0 “ openapifport/balance/public/* 63,319 4042 15

openapifroot/vl/subscriptions/keepalives 59,158 8,549 5}

Live online users

7000 ms

Vonday, Sep 2, 164006140
+60:655

WT:854
MT:12%

5000 ms

4000 ms

20 0 20 200 28ep 0100 020 0300 0400 0500 0600 0700 0800 0900 1000 nmn 120 1300 1400 1500 1600 70 1800 1900
openapi/port/batch

openapitrade/batch

openapi'ref/batch

openapi/hist/perf/public/*

Wt<=10 I I l
010 <t<=100 [ [






