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| Storitvena konvergenca
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Trend #1

Units Shipped Per Year
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Trend #2

Devices used to access business applications
2010 2011

\
\

30.7% 40.7%

Personal PC,

Personal PC owned
59.3% -
69 3% smartphone | smartphone, = Company-
Business PC, EUSHIess T tablet owned

smartphone,

smartphone
P tablet

Source: IDC information worker custom survey, sponsored by Unisys, May 2011 and May 2010

Q1 (2011), Q4 (2010) Which, if any, of the following devices do you use to access your organization’s business
apphicatons such as employee benefits, customer billing, chent relationshep tools, or productivity tools such as
spreadsheets. word processors, etc ?
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Konvergenéna omrezja

Smo v obdobju zlitja, v katerem se zdruzujejo mediji,
komunikacijska, radiodifuzijska in informacijska tehnologija

s Uveljavljati se za¢enja koncept integriranega Sirokopasovnega
omrezja, oznacenega kot NGN

Razvoj v smeri NGN vzpodbujajo predvsem
m tehnoloski razvoj

Telefonska omreija Podatkovna omreZja

m zlivanje telekomunikacij z
informacijsko tehnologijo

m deregulacija telekomunikacij

m zanimive vsebine ter
komunikacijske moznosti razékponost
interneta

odprtost sistemov

razsirljivost hiter razvoj

razpolozljivost uéinkovitost

generacije

11

Omrezje naslednje

|

jemna obratovalnost pasovna sirina

m zahteve uporabnikov po
izboljsanih storitvah onostaa uporaba

LR

!

—_
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Telekomunikacije pred uvedbo NGN

Telekomunikacije so se razvijale v razlicnih obdobjih

m razliénim oblikam komuniciranja so bila hamenjena specializirana
omrezja, kot so: fiksno telefonsko omrezje, omrezje mobilne
telefonije, podatkovnha omrezja ter kabelsko razdelilno omrezje

Povezovanje med omrezji je ohlapno, saj se med seboj ne
prepletajo, pac pa sobivajo kot loéena omrezja

m vsako od omrezij ima svoje lastne protokole in storitve, za njihovo
povezovanje pa so potrebne posebne naprave — prehodi (gateways)

Zagotavljanje storitev je odvisno od opreme posameznega
omrezja
= omejene moznosti terminalske opreme

= uvajanje naprednih konvergencnih storitev zahteva v teh omrezjih
veliko ¢asa ter posegov in je drago
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Omrezje NGN

Omrezje NGN je paketno komutirano omrezje, temeljece na
protokolnem skladu TCP/IP, ki je zmozno:

m zagotavljati vse vrste telekomunikacijskih storitev (prenos v realnem
c¢asu ali ne, razlicne bitne hitrosti, razlicna QoS, zveze tocka-tocka in
to¢ka-vec¢ to€k, konferenéne zveze, razprseno oddajanje, fiksne in
mobilne storitve itd.)

= zagotavljati diferencirane vsebine in storitve (glede na zahteve
uporabnika in ne glede na naprave ali metode dostopa)

= uporabljati razlicne sirokopasovne transportne tehnike z zagotovljeno
kakovostjo storitev

= transparentno realizirati storitvene funkcije , neodvisno od spodaj
lezecih transportnih tehnik

= zagotavljati uporabnikom neomejen dostop do omrezij in razli¢nih
ponudnikov storitev

n Eodpirati splosno mobilnost , tako da so uporabnikom na voljo storitve
adarkoli, od koderkoli in s kakrSnimkoli terminalom

m zagotavljati odprte vmesnike (API), tako da je transportna platforma na
voljo vsem zainteresiranim ponudnikom storitev
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| Slojna arhitektura NGN

= Arhitektura omrezja NGN je slojna arhitektura,
ki zagotavlja elasticnost in razsirljivost
omrezja

= Funkcije omrezja NGN so razporejene v
funkcijskih ravninah, ki zajemajo transport,
krmiljenje ter storitve (ravnine so med seboj
neodvishe, sprememba ene pa ne vpliva na
druge)

= Funkcijske ravnine so med seboj povezane
prek odprtih vmesnikov, kar olajsuje
povezovanje z omrezji drugih operaterjev in
integracijo storitev tretjih ponudnikov

] ] Storitvena ravnina
= Sisteme za podporo obratovanju (OSS), \__/
zaracunavanje upraviljanje kakovosti storitev Krmilna ravnina
in varnost uporabljajo vse ravnine AR
Iéth . Transportna ravnina GP}
T T —L L

"RIATM WiFi
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| Storitveno okolje v NGN

Application Server (AS) in klicni streznik (CS)
m razdelitev nalog ni natanéno opredeljena
= oshovne »telefonske« funkcije naj bi bile v pristojnosti CS
m vse ostale, kompleksnejse, »inteligentnejse« naj bi opravljal AS
Raznovrstni aplikacijski strezniki
m povezani heposredno/prek prehoda (GW)

.y . v . e 4
Vmesniki AS proti omrezju niso . AS |
natan¢no doloceni —

“proprietary”, IN, CSTA, SIP, Voice XML ... S AP
Moznosti za zagotavljanje storitev SIGTRAN. | —

m aplikacijski strezniki CSG
= JAIN, “proprietary”
= prehodi do aplikacijskih streznikov Aot

= Parlay % SRS

m zagotavljanje storitev neposredno na CS '::lt;?";:)
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IP Multimedia Subsystem (IMS)

Nadaljevanje koncepta NGN

= dinamicna arhitektura NGN, ki zagotavlja medsebojno obratovalnost
storitev, odprte vmesnike med omreznimi elementi ter hiter razvoj,
uvajanje in zagotavljanje storitev

= koncept, kle) e bil sprva namenjen mobilnim paketnim omrezjem
(UMTS in CDMA) prihaja tudi v Sirokopasovna fiksnha omrezja (xDSL,
WLAN WiMAX)

Protokoli
m RTP za prenos medija, SIP za signalizacijo, Diameter za funkcije AAA
Storitve

= storitvena arhitektura je neodvisna od nizje lezecega dostopovnega
omrezja

= IMS ne definira posameznih storitev, pac¢ pa okolje in mehanizme za
njihovo naértovanje, razvoj in vpeljavo
Vizija
= vizija IMS je uporaba enega terminala z eno stevilko in govornim

predalom v hitrem fiksnem omrezju doma ali v pisarni, kot tudi med
gibanjem v mobilnem omrezju

www.ltfe.org, Laboratorij za telekomunikacije
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Storitveno okolje v IMS

= Raznovrstni aplikacijski strezniki, povezani neposredno ali
prek prehodov (GW)

= APl je ISC (SIP)

Aplikacijski
strezniki

——--——=Zo-m-mTmpE s e — - HSS _ SIP AS

| Diameter
Aplikacijska |

ravnina )

-

1 \ ’
. voIsCssIP -
\ P -

N { Cx=
______ i i \ <
=—=====d==Hdz=== s e Diameter X ’ ’,’
4 i
1 i
i
1 h | N
: ) —SP_, ok sp_, L)
SIP AS >
| ol
! \J S-CSCF &
1
1
1
I Krmilna
I ravnina
1
1
I
I
I
1
1
1
1
\
_______
SCCCCSCSCSECSCSSSCSCSCSCSCSCSCSCSCSCSCSCSSSSTSTSTTSTITSTTTTC
1
1
| Transportna
| ravnina
1 Dostopovna omreZja
[}
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Storitveno okolje v IMS

= Kljuéni elementi in funkcionalnosti

m HSS
= hranjenje in posredovanje uporabniskih in storitvenih profilov
m S-CSCF

m Aplikacijski strezniki (AS)
m izvajanje storitev, vec tipov AS
m Storitveni “enablerji”
m izvajanje namenskih storitev (Presence, XDMS, Messaging ...)

SIP

£
&7
s
g

}>

m procesiranje/filtriranje SIP zahtev glede na profile, posredovanje na AS
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Vmesnik ISC

Vmesnik deluje po SIP protokolu, pri c¢emer
m se v okviru SIP zahtev uporabljajo specifi€ne (privatne) glave

m so za vmesnhik definirani nekateri dodatni mehanizmi (npr. 3rd party REGISTER in
naro€anje na stanje registracije)

Vsak AS na ISC vmeshniku delujejo kot SIP AS, to je kot

m ponorna toc¢ka
m govorna posta, govorni portali

m izvorna tocka
. . . . A
= multimedijsko sporo¢anje /
m streznik SIP Proxy Sh =

Diameter
m preusmeritve, monitoring,
posredno zaracunavanje Cx =

= B2BUA streznik (initiating, routeing) Jame

m Prepaid, Click-To-Dial, ,
konference SIP 'éfﬂ'éi - &
Public Service Identifier (PSI) ‘ Bacach

m pripada storitvi na AS
m variante PSI
m Sip:*_chatroom@chatserver.com

Aplikacijski
strezniki

SIP AS
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N‘ SIP AS kot ponorna tocka

n S-CSCF posreduje aplikacijskemu strezniku SIP zahtevo
= SIP AS deluje kot (ponorni) uporabniski agent SIP

As

To: Y.
Call-iD: Z

S-CSCF
From: X

To: Y
CallD: Z

§

@

= Mozne storitve:
m storitve govorne poste
m govorni odzivnik

www.ltfe.org, Laboratorij za telekomunikacije
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ﬁ SIP AS kot izvorna tocka

= SIP AS deluje kot (izvorni) uporabniski agent SIP

= Generira zahtevo SIP in jo poslje S-CSCF, ki zahtevo
posreduje na ponorni naslov

As
E&?If;l

S-CSCF
)
N
From: X %
To: Y

CalliD: Z

L Bojeip dis

= Mozne storitve:
m glasovno sporocanje
s (multimedijsko) sporoc¢anje
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'-‘ SIP AS kot streznik Proxy

m S-CSCF posreduje aplikacijskemu strezniku SIP zahtevo

hazaj S-CSCF
m S-CSCF nato zahtevo posreduje na ponorni naslov

As

o
- e
From: X g % From: X
To Y = - | To:Y
Callip:Z | © & | Callip: Z
=~ =
)
S-CSCF
/ |
a -—SIP dialog 1 -SIP dialog 1
From: X From: X
~ H . To:Y To: Y
| Mozne StOI‘ItVE. Call1: Z CaliDe Z

m preusmeritve klicev
m sledenje/monitoring klicev
m storitve zaraunavanja

= SIP AS deluje zahtevo (opcijsko) modificira ter jo posreduje

www.ltfe.org, Laboratorij za telekomunikacije
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SIP AS kot B2BUA streznik

SIP AS lahko deluje kot B2BUA streznika na razlicne nacine

m kot “usmerjevalni”’ (routeing) B2BUA zakljuéi SIP zahtevo (kot ponorni SIP
UA) in vzdrzuje SIP dialog; obenem generira novo SIP zahtevo (kot izvorn
SIP UA) in vzpostavi nov SIP dialog

m kot “pobudni” (initiating) B2ZBUA generira dve SIP zahtevi (kot izvorni SIP
uporabniski agent), ki ju nato prek S-CSCF posreduje na ponorna naslova

— vzpostavi dva SIP dialoga

From: X
To:Y
Calli0: Z

S-CSCF S-CSCF
| S
— I : N
B [ SIP dialog 1 [SIP dialog 2 dnalog 2 snp dialog 1 [SIP dialog2 > |
FromX f om p . Frurn X Fromp Q
To:Q

To:Y
CalliD: Z C it |D- R C . IO- z Call-iD: R

L&

3

°
Sdd
L -
i < ZBo1up dis |

zbojep dis |
‘273
5‘-50
kel
ga3
£
'ﬂ 2

| S
[

IP dialog1 >

£33

53

N X
[ sIP diatog

<"y Bojep dis |

Mozne storitve
m predplacniske storitve, Click-To-Dial, konference (Multyparty, Meet-Me),

predvajanje glasovnih SporOéil (ann UIIUemeiﬂ'Eio. Laboratorij za telekomunikacije 17




| Primer — preusmeritev klica

= Storitev omogoca preusmeritev dohodnega klica, pri ¢emer
je vsa logika v domeni aplikacijskega streznika

m AS lahko izvaja napredne funkcije preusmerjanja, kot npr. ¢asovno
odvisno preusmeritve, preusmeritve glede na klicoco stevilko, ipd.

- T A —‘
S-CSCF HSS ‘ ' I-CSCF Im

INVITE uporabnik
Shranjen +
uporabnikov
profil (FC) Cx-Location-Query
INVITEjuporabnik
Aplicira
EC
AS izvede INVITE uporabnik
pretvorbo I*
Stevilke 181 Call Is
(na osnovi CLI) Being Forwarded
181 Call Is -
. Being Forwarded N
INVITE uporabnik . | sstcanis
Being Forwarded

IN\IITEluporabnik
|
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| Vmesnik Sh

SIP AS lahko za potrebe izvajanja storitev po protokolu
Diameter komunicira s HSS

Sh vmesnhik omogoca HSS g‘ AS
e )
&

m branje podatkov iz HSS (Sh-Pull)
m podatki uporabniskega profila 55
= podatki povezani z delovanjem storitev &

m (de)aktivacija PSI

m spreminjanje podatkov v HSS (Sh-Update)
m podatki povezani z delovanjem storitev
m (de)aktivacija PSI

m prijavo na obvescanje o spremembah podatkov v HSS (Sh-Subs-Notif)

m stanje registracije

m profil storitev
m podatki o storitvah

www.ltfe.org, Laboratorij za telekomunikacije 19
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Primer — obvescanje o zgresenih klicih

= Storitev omogoca klicanemu, ki v ¢asu klica ni prijavljen v
omrezje, da po prijavi prejme sporocilo o zgresenem klicu

m storitev zahteva tudi komunikacijo med AS in HSS, kjer se AS narog€i
na obveséanje o statusu uporabnika

—
S.CSCF HSS l I.CSCF l
y y

INVITE uporabnik

Uporabnik ni Shranjen
registriran uporabnikov
profil (FC) Cx-Locaton-Query
INVITE uporabnik
Aplicira
FC

INVITE uporabnik

4xx
Uporabnik S 4xx
se registrira

= —— - -

-

-

Sh-Subscrilje-Notification

d

< Proces registracij

Sh-ProfilgtNotification

[ ]

MESSAGE

lzgresenl EllCIF
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Kriteriji filtriranja in to€ke prozenja storitev

= Kriteriji filtriranja so klju¢éni za “IMS service provisioning”
= Mozna je zaporedna uporaba (t.i. verizenje) ve¢ kriterijev
filtriranja (FC)
m prioriteta 1: Pre-paid streznik (preveri stanje in “vrne” zahtevo)
m prioriteta 2: Call Screening (onemogoc¢i prejem izbranih klicev)
m prioriteta 3: Call Monitoring (monitoring klicev)
= Tocke prozenja storitev (SPT)

m za povezavo vecih SPT se uporablja logi¢ne operatorje (AND, OR,
NOT, EQUAL, ...

B P ri m e ri FC / S PT Tocka prozenja Identifikator AS Opis

storitve

method = "MESSAGE" | sip:im@as.domain.com Posiljanje SIP MESSAGE sporogil
aplikacijskemu streZniku za sporocanje

method = "INVITE" sip:callscreening@as2.doma | Posiljanje zacetnega (SIP INVITE)

and in.com sporocila izvomega uporabnika

sessionCase =

“"originating”

ur=="domain.com” sip:anyservice@asX. Ce URI vsebuje tekst »domain.come, naj

domain.com se zahteva poslje aplikacijskemu

streZniku

www.ltfe.org, Laboratorij za telekomunikacije
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Primer — verizenje aplikacijskih streznikov

Incoming Call Screening automatically prevents some people from
calling Bob.

Outgoing Call Screening prevents Bob from calling some people.

Call Extension permits Bob to extend an ongoing call with more
participants. Bob expresses his desire to extend the call and enters

= Vir: Ericcson, 3GPP R5 SIP AS

John, is shown.
For SIP.Bob@ OQOperator.com

IFC #1: all originating INVITEs shall be forwarded to SIP AS #1
IFC#2: all terminating INVITEs shall be forwarded to SIP AS #1
IFC#3: all terminating INVITESs shall be forwarded to SIP AS #2

IFC#4: all terminating INVITEs when Bob is not registered shall
be forwarded to SIP AS #3

IFC#5: all originating and terminating PUBLISHSs for Presence,
when Bob is registered or not, shall be forwarded to SIP AS #2

IFC#6: all terminating SUBSCRIBES for the Presence event
package when Bob is or is not registered shall be forwarded to
SIP AS #2

ts'::;v l?cu:hc Identity of the person to contact via a web interface to the SIP AS #1

(Bob: incoming call screening) SIP AS #2 SIP AS #3
Presence stores presence information related to Bob, and published (Bob: call extension) (Bob: Presence) (Bob: voice mail)
either by Bob or by other entities (e.g. the core network, some (Bab: ouigoing cal screening) (Bob: CF based on presence) (John: Presence)
services) and distributes it to other people or to other services in a . A
controlled way. (4) .

(2) (3) (5) /""/‘
Call Forwarding Based On Presence is a call forwarding service L
using Bob’s presence information to decide how to handle an Jser Profile HSS g
incoming call attempt. al filter criteria) Cx /' P
wa d
Voice Mail is a service that automatically redirects incoming calls to a
voice mail when Bob is not registered with (i.e. reachable via) the IMS INVITE (1) S-CSCF INVITE ()
network. SIP:Bob@vfe.com 8
Additionally, the presence service associated to another user,

A terminating message is addressed to SIP:Bob@operator.com

Thanks to IFC#2, it reaches SIP AS #1, where it leads to the
invocation of both incoming call screening and call extension. As
incoming call screening permits the call to be received, the SIP
INVITE is proxied back to the S-CSCF.

Thanks to IFC #3 the S-CSCF decides that the INVITE should be
routed to SIP AS #2. There, call forwarding based on presence is
invoked. This service accesses Bob's presence locally and then
decides to forward the call. The service modifies the terminating
address in the INVITE and proxies it back towards the S-CSCF.

The S-CSCF proxies the INVITE to the next hop in the IMS core
network.

www.Itfe.org, Laboratorij za telekomunikacije
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| LTFE konvergenéna storitvena arhitektura

N > L) 3 Video /2N ' 8
~ | M server <& o

—— HTTP (Voice XML)

— HTTP (Parlay X, SOAP, REST)
—— sIP

Diameter
——— IGMP, RTSP

“Legacy” (DSS1, H.323, CSTA)

( www.ltfe.org, Laboratorij za telekomunikacije 23




IMS based IPTV

Storitev omogoca ogled IPTV in VoD, skupaj s funkcionalnostjo
prisotnosti In sporocanja

m ob zagonu se odjemalec aviomatsko pril?vi v IMS, naroc€i na Presence stanje
prijateljev ter na spisek IPTV in VoD vsebin

Delovanje
m SIP SUBSCRIBE/NOTIFY

m za Presence funkcionalnost ter prijavo na kanale/filme
m  SIP INVITE za prestavljanje kanalov

m iskoriS¢anje dodatnega zaglavja, ki hosi informacijo
o naslovu kanala/filma v odgovoru 200 OK

Arhitektura

m odjemalec v.NET _ - SIP PS

m aplikacija SIP Serviet g‘ o @

Funkcionalnost Ey P

= informacija o prisotnosti prijateljev N

= na katerem kanalu je prijatelj ‘/r\crlr—'v

m Ssporocéanje REGISTER

m povabilo na kanal - SUBSCRIBE (20 SUBSCRIBE
— __ NOTIFY (2x) - —
Otziielr;;\lfec N — R INVITE "

Y

S-CSCF

—_

www.ltfe.org, Laboratorij za telekomunikacije 24

4




Luka: Zivjo, kako si?

Sandi: Ravno kuham kosilo

Send Tlose

a® L)

| T1vsiot '
| TVSo0?2
® Travel

‘Vo

7OF
P

RTC

L)

FEET

f Alice
H Klemen

& Luka-7vsio2

Luka invites you to watch TV SLO 2 with him

Sandi: Povabi se Mojco Recept Decline Close

e @

| TVeo? [ ) Alice

*  Travel \ [ |
| & Luka-7vsioz
CORE

Mojca -kt

Klemen

‘ Luka -;l-;loj
AL
il I Mo;ca ~CVW l

F Userl é

. HEAVIZE

'orldm

SMI A 4988

|
sip:bob@Itfe-ims.org

i‘m

ZIMBABWE POLITICS

Tsvangirai says farm invaders w@e prosecuted
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Rich Communication Suite (RCS)

Iniciativa ponudnikov opreme in operaterjev, s cilji
= omogociti “bogato komunikacijo” med mobilnimi in PC klienti
(interoperabilnost)
m pospesiti uporabo IMS resitev in mehanizmov

Komponente RCS
s Enhanced Phonebook — izpopolnjen imenik, s prikazom zmogljivosti in
stanjem prisotnosti
m Enhanced Messaging — izpopolnjeno sporo¢anje, z moznostjo klepeta in
ogleda zgodovine sporoc¢anja 1 i T i 1 4 58
£ Glontacts 1025 AH §

m Enriched Call - izpopolnjen klic, z moznostjo T

socasnega deljenja multimedijskih vsebin ST censarice: At Home
* “Danny: (Outdoor) I'll b

Eric: (General) Resi~~
SarahV: (Silent) A =5

R gamany

Gillams Alice
Kinman Tobias

Options Open
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Storitve in arhitektura

= Podprte storitve (Phase 2)
m Voice Call, Chat, Image/Video Share, File Transfer, SMS
= Standardi

= OMA (Presence, XDM, IM, CPM), GSMA (RCS, Image/Video Share,

Roaming & Interforking), 3GPP (SMS over generic 3GPP IP access,
MMTel), IETF (CIPID, SIP)

= Posplosena RCS arhitektura
m Ogrodje predstavija IMS

OP1 IPX

Oor2

i’resence YDMS % |

—_
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RCS-e

RCS-enhanced — predstavljeno v zacetku 2011 joyn
Optimizacija in poenostavitev RCS 2.0
s Z namenom hitrejSe implementacije

s Minimalen set storitev (P2P):
m IM/Chat
m File Transfer
m Video Sharing
m Presence ni vkljuéen!
Kdo bo uporabljal RCS?

m Late-adopters...

and we see

My contact Sharing files I start a call and decide to

Contacts who

have joyn. screen with during chat with a joyn share a video the same video!
joyn services is simple. contact... which my joyn
available. contact accepts...

www.ltfe.org, Laboratorij za telekomunikacije 23 |
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=
| IMS in WEB 2.0 - arhitektura

WEB 2.0 aplikacijski vmesniki

Centralno meshup vozlis€e

TELCO aplikacijski vmesniki —s»

— HTTP/RSS
— RPC/API
— Web Services / ParlayX

IMS / WEB 2.0 odjemailci

www.ltfe.org, Laboratorij za telekomunikacije
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Telco services as part of a Web 2.0
mashup

Development of Web 2.0 specific
application sources like Atom, RSS,
JavaScript- or REST-based APIs

=

Signaling
Gateway

Utilization Policy-based functions to =
manage service and information e
access from the Web ?‘J‘-‘
. e
=T
e m e

39
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RSS2IM

RSS Novice

m storitev sluzi naro€anju na tematske novice, ki jih ponudnik
vsebine posreduje uporabnikom v obliki XML sporogil.

m gre za primer “mashup” storitve

Storitev poteka na naslednji naéin

m uporabnik se naroci na prejemanje RSS novic (URL ali tema)
m AS se naroc€i ha novice

m AS ob prihodu nove novice poslje vsebino preko IM sporocila

S8 .- _ Xx

~
London - Bntanska vlada je v Eetrtek sporoéila, da

WEB Server

2. HTTP 3. HTTP

P-CSCF S-CSCF

6. MESSAGE
@ 1. HTTP

Send

Last message received: 2008-08-22 09:50.., 1 2

je izgubila podatke o vseh zapomikih v Angliji in
Walesu
5. MESSAGE P 4. MESSAGE
Novice: SiOL.net - Sportal: Baseballisti JuZne Koreje v finalu Ol turnirja - -
Ljubljana - Baseballisti JuZne Koreje so pni
finalisti leto3njega olimpijskega tumirja v Pekingu

SIP AS

2l ( www.ltfe.org, Laboratorij za telekomunikacije 37
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IM2Blog

Objava sporocil na Blogu
m omogoca objavljanje na blog portalu prek SIP oz. IMS terminala
m za delovanje uporablja ze obstojeco storitev Twitter (http://twitter.com/)

m kot blog portal je mogoce uporabiti vsakrsen portal, ki omogoca integracijo
(navadno prek vtiénika) s storitvijo Twitter (npr. SiOL Blogos)

Storitev poteka na naslednji nacin GlassFistiSaili
aplikacijski streznik
= uporabnik podatke Twitter raéuna vpi$e v vmesniku {’
IMS in na Blog portalu aktivira vticnik za Twitter gy

= prek kontakta im2twitter@imsdomena nato P ..

IM2Blog ./ N

DOMOV r * i
=1 | e

Twi HTTP Tm“er S‘CSCF .S#’\\ESSAGE
Demo IM Blogging portal :T = Z \
Ta portal je ustvarjen z namenom prikaza 6h
funkcionalnosti IM Blogging storitve. S I ez 3
Danes bi 5el na - a

IM Blogging je storitev, ki uporabniku omogoca, da bowling S
lahko s pomocjo neposrednega sporocanja (SIP pred 176 dnevi Blog '\ /' P-CSCF
MESSAGE sporocila), na svoj blog portal v vsakem Grem na pivo ) . e SIP MESSAGE
trenutku dodaja novo vsebino. Storitev za delovanje pred 176 dnevi N /
uporablja Ze obstojeco storitev Twitter Moja prva objava preko \ |

(http://twitter.com/). L %
pred 176 dnevi

Dogodek Moja prva objava Uporabnik Uporabnik
preko IM se je zgodil 176 dni 3

Dodaj komentar | 0 9.10.2008

ure 9 min 11 sekund nazaj

www.ltfe.org, Laboratorij za telekomunikacije
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" Aplikacijski streznik kot storitveni prehod

= Nekateri standardi/tipi
odprtih vmesnikov

= IN/CAMEL

s OSA/Parlay in Parlay X
= Web 2.0 (npr. REST)

= VXML

= Prednosti
m abstrakcija

= hi potrebno poznavanje
protokolov

m sobivanje aplikacij na

= Aplikacijski streznik AS je lahko prehod (Gateway)
m AS deluje kot protokolni konverter, aplikacije se nahajajo na loéenih AS
m za razvoj aplikacij so na voljo standardni in odprti vmesniki
m poleg SIP so lahko proti omrezju podprti tudi drugi protokoli

_________________________

Il
[
0
o
=L
)
<
>
>
-
°
—

_________________________

Parlay X GW

@ ay AP| (MPCC, MMM, Presence, cha'ginja M

Diameter

Diameter

SIP streznik
S-CSCF

Zaracunavanje

I o

) =P, g Kriteriji filtriranja

T
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= Iniciativa TK operaterjev in ponudnikov ter ITU-T in ETSI

m oshovna ideja je lociti aplikacije od kompleksnosti omrezja in protokolov ter
omogociti abstrakten, varen in nadzorovan dostop do omreznih zmogljivosti

= OSA / Parlay okolje

m protokolni vmesniki do omreznih elementov (CS, HSS, LDAP, SMSC, ...)
m OSA / Parlay prehod (GW), ki vkljuéuje ogrodje (Framework) in storitve
m aplikacijski strezniki, ki do Parlay GW dostopajo prek mehanizma RPC

Aplikacijski .. Aplikacijski
streznik streznik
< & porazdelieni ¥ I ,i I

'S, objekti -

“'<. | .- CORBA, SOAP

IT svet T

TK svet Parlay GW

TK protokoli

-

|

—

=\
h
o
-
|
.

-

-
]

-
-
-
|

-
.
S
.
=
-
.
s
.
s
.
.
.
|
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.
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Application Application Application
Server

Servar Servar

Parlay Gateway

o

ESNpy

Mail IM DC Databagse HLR

Server Servar Servar




Odprti vmesniki

Vecina spletnih platform ponuja razvijalcem odprte
vmeshike, za dostop do izbranih podatkov
Odprti vmesniki so zasnovani na protokolu HTTP

m Protokol na katerem je oshovan celoten splet

m Tehniéno gre za oddaljen klic metode (ang. Remote Procedure Call -
RPC)

m Pravimo jim vmesniki spletnih storitev (ang. Web Services - WS)
= Najbolj pogosto uporabljeni tehnologiji sta SOAP in REST

Odjemalec
Logika (izra€un dolzine niza)

—_
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Parlay X

= “XML-based” API za dostop do funkcij omreznih elementov

= Temelji na Parlay vmesniku
m abstraktnejSi vmesnik, enostavnejSe metode
m ideja: “Keep It Simple, Stupid”
= lzvedba na Parlay prehodu ali posebnem storitvenem strezniku

= Deluje na osnovi SOAP spletnih storitev
= XML RPC mehanizem (XML/HTTP)
m SOAP definira format XML sporocila i HET e B
m WSDL definira metode o eations h S Mﬁ“’_séf‘.t

» Desktop applications
(Windows, Linux)

+ Server applications
(J2EE,.NET, PHP)

<?xml version="1.0" encoding="utf-8" 2> Parlay X Gateway
<soap:Envelope xmins:soap="http://schemas.xmlsoap.org/soap/envelope/" + Authentication, Authorization
xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-instance” « Parlay X APls

xmins:xsd="http://www.w3.0org/2001/XMLSchema">
- <soap:Body>
- <makeCall xmins="http://www.csapi.org/schema/parlayx/third_party_call/
<callingParty>126 </callingParty>

+ Network Adapters

<calledParty>115</calledParty>
</makecCall>
</soap:Body>
</soap:Envelope>




Parlay X Sporocilo

= Podatki na HTTP sloju

User-Agent: Mozilla/4.0 (compatible; MSIE 6.0; Windows NT 5.1; en) HTTP
Content-Type: text/xml; charset=utf-8

SOAPAction: "http://test.ltfe.org/webservices/makeCall”

Content-Length: 373

Expect: 100-continue

Host: 10.0.5.12

<?xml version="1.0" encoding="utf-8"?>

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance™"

<soap:Envelope xmlns:soap="http://schemas.xmlsoap.org/soap/envelope/"
oap
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema">
<soap:Body>
<makeCall xmlns="http://www.csapi.org/schema/parlayx/third party call/v2_0/local">

<callingParty>11ll</callingParty>
<calledParty>222</calledParty>

</makeCall>

</soap:Body> _ Parlayx

</soap:Envelope>

www.ltfe.org, Laboratorij za telekomunikacije
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Parlay X — pregled funkcionalnosti

= http://portal.etsi.org/docbox/tispan/Open/OSA/Overview.html

= Vec skupin spletnih storitev (verzija 2.0)
m Third Party Call, Audio Call
m Call Notification, Call Direction, Call Handling
= SMS, MMS
m Presence, Address List Maghagement

=  Terminal Status, Terminal Location
=  Multimedia Conference
s Payment, Account Management

m Specifikacije podajajo
= hatancne opise
m interface definitions
m daia type definitions
m faults
m service policies
m primere storitev

u dlag rame pOteka www.ltfe.org, Laboratorij za telekomunikacije 34
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C2D Add-In

= Viicnik za brskalnik

s Uporabniku spremeni telefonske stevilke v URL povezave, s klikom

na katere se prozi klice

) TIS - Telefonski imenik Slovenije - Mozilla Firefox
Datoteks Urgjanje Pogled Zgodovina Zaznamki Orodjs  Pomol

@'cmm‘

E [Tj (u@ http:Htl‘s,lelekun.sifPagefSearchResuts.aspx L} = ' )| P

TOP SHOP {3 Hujsajte z oblizi!
——— NARAVNE
L v ues 1 00% SESTAVINE
“ B Pozdravljeni

TIS-FE_2006

P Moje Stevilke B Moje lokacije b Moje poti Nastavitve .

PODJETJA OSEBE ZEMLJEVID bizi.si Prej$nja razli¢ica TiS-a * P: bne stevilke
SPLOSHOISKANIE o] Q  ISKANJE | ORODJA ZA IZBRANO PODJETJE a
Vnestte Zeleno oseho in kraj iskanja - | Natepke Ovejnice | v Qutlook ‘

{npr. Maljai Kral, Bela Krajina] |

—_— [
5 ‘ e —
Napredno iskanje  Pregled po krajih B - “g:.’.;‘.'m 1! Polljl prijatelju J

Omejite iskanje:  Sortiranje rezultatov:
Po kraj
Oznadi vse toEn

Prikazani zadetki
Privzeto « Oddalienost « Po abecedi 1-140d14

Spletni pomoénik

Herlok

Parlay X elephone |
Gateway Switch
SIP, CSTA,

—
SS7, ...

[[] ZEBEC LUKA
] Javor 38, Javor

[] ATENA ROZALIJA ZEBEC S.P.

Third Party Call API
- make calls

] Zavetidka uiica 12, L jubliana

[] ATENA STORITVE, ROZALIJA ZEBEC S.P.
] Zavetiska ulica 12, Ljubliana

Loan4zs

[] ZEBEC IVAN

] Liubiia 88, Ljubiia

\ (XEEEETED)

[] ZEBEC VANA

K1 Liubiia Afi_Livbiia

http:{fadserver.iprom.net/adserver7Click?2=32; ad=7558;m=teledat;sid=rezultiskanja;ssid=;k r=http: tis telekom, sift

ials, aspx?ID=2 #

SIP, H.323,\DSSH, ...

Parlay /X @
User controling his .
@ telephone via the

Browser Addin

—_
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Parlay X — Primer aplikacije

= Komunikacijski Outlook Add-In __ .
{ vin ~ %) |outlook Call 4P1 ~

u dOdatek Za aplikaCiiO MS OU“OOk | Look for: @ e oncer R oot v SearchIn~ Inbox

m pojavi se kot nov meni v Outlook-u

= Osnovne funkcije
m Call Sender — klicanje posiljatelja izbranega maila

&, 1| [ |G From Received  ° Size:

A% Forwarding

=) Date: Today
B Vincent Costel

Please call me! tor 19.9.2006 1:34 8KB

m Call Contact — klicanje izbranega kontakta

m Call Task — izdelava klichega opravila

m Call Log - hranjenje klicev v posebnem direktoriju

m Forwardings — upravljanje z preusmeritvami
Integracija z LDAP (Active Director

@ Iskratel - 807

Dial Bt -
Vincent Costel - Business: 5649

Vincent Costel - Home: 0038645181596
Vincent Costel - Mobile: 0038440830662
Luka Zebec - Business: 132

Luka Zebec - Business: 0038614768807 ISKRATEL
Luka Zebec - Mobile: 0038641556675 i

Darko Bodnaruk - Mobile: 0038641822119 & Iskratel - BO7
| | Darko Bodnaruk - Business: 0038512000106
Marko Papié - Business: 00381642743432
Marko Papié - Mobile: 0038641320454
Marko Papié - Business: 0038614768801

?Z@ s Vincent Costel
@ T Calling (00038645181596)

g - =
| Call Task
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Klicni streznik iCS

Ny
=

Initiated,
ringing, ...

Komunikacija s
centralo / klicnim
streznikom
(CSTA)

Call
established

Call
finished

\ S

Parlay X GW

MakeCall (CallingParty, CaledParty)

[oI-1a (M atthieu Lutz - Business: 132

MakeCallResponse (Callldentifier)

Cancel Call (Callldentifier)

GetCallinformation (Callidentifier)

A\ 4

GetCallinformationResponse (CallStatus, Duration, ...)

Aplikacija

User selects
number/contact
to call

Outlook Addin
requests info
about a call

[ I M atthieu Lutz - Business: 13

B
&5

Calling

Matthieu Lutz (132)

GetCallInformationResponse (CallStatus, Duration, ...)

GetCallinformationResponse (CallStatus, Duration, )

)

Matthieu Lutz (132)

EndCall (Callidentifier)

GetCallinformation (Callidentifier)

GetCallinformationResponse (CallStatus, Duration, ...)

User ends
the call
(on click)

Call Finished

Matthieu Lutz (132) 3:12

kacije




' REST

= HTTP GET zahteva

= Ime metode in potrebni parametri so navedeni znotraj URL naslova ->
klic metode je mozen kar iz splethega brskalnika

m Telo HTTP zahteve je prazno, odziv pa je lahko poljubne oblike (npr.
JSON)

[ http:jf212.235.185.96/px... >

¢ C ii http://212,235. 185,96 /pxgw/ThirdPartyCal 3MakeCal?calingparty =004083066 2&calledparty =004 144556 0&apikey=1234 P G- F-
{"result""1095"} x
URL naslov z GET parametri
HTTP odziv

www.Itfe.org, Laboratorij za telekomunikacije
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H Kaksne storitve so mozne?

Omejitev je nebo!

= Najbolj aktualne so storitve, ki uporabljajo koS¢ke spletnega in telco
sveta — ang. Meshup Services

Meshup Services

www.ltfe.org, Laboratorij za telekomunikacije
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Web Widget

Widget

= C2D/SMS Widget
m Omogoca integracijo npr. viGoogle, Gmail,

Poistite, dodajte ali
@ Klemen Peternel
Nastavite stanje ¥

Third party call

Calling party: " - .
glparty [# Demirovica vrh lestvice (Se) ne zanima
bolj stavi na pokal
Called party: |
Make call Google Map Search

Napredno iskanje
Jezikowna orodja

Domaca s...
Gmail Check your gadget code with a click of Ljubljana i
Google Map Search SMS Sender a button! Feedback welcome. 4°C Trenutna: Pretezno
RSS z oblacno
MMC RTV - Vse n IMEIIEE Qreninadaetifles Veter: J s hitrostjo
L J 3 km/h
L £ sre cet pet sob
Phnne - - — E g E g
S Widget Send SMS Google Prevajalnik (=] 13° 0° 14°]14° 13°|1° 13°|7°
4 ratelji L RSS (53] =]
slovens 04| »
Klepet : ; Prevedi —
C2D/SMS ... m | s ——

[ Jakit odstopil v veleslalomu
¥ Se je naslo novo Shakespearovo delo?

=

www.Itfe.org, Laboratorij za telekomunikacije 44
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Uporabljeni API-ji

APIl-je uporabljamo kot HTTP GET zahteve:

m MakeCall:

m hitp://212.235.185.96/pxgw/ThirdPartyCall3/MakeCall?callingparty=004112
3456&calledparty=0031123456&apikey=dkfjkfsdh809dfkjsdfkhsdiu8578347
5345==

m End Call:

m hitp://212.235.185.96/pxgw/ThirdPartyCall3/EndCall?callidentifier=1034&a
pikey=dkfjkfsdh809dfkjsdfkhsdiu85783475345==

m Send SMS:

m hitp://212.235.185.78/rtvfw/unifiedsender/sendsmsdispatcher.aspx?dest=3
8641123456&sms=text&service _keyword=kljucnabeseda&apikey=dkfjkfsd
h809dfkjsdfkhsdiu85783475345==

www.ltfe.org, Laboratorij za telekomunikacije
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ﬁ Se lazje do widgeta

= Obstajajo namenska orodja za kreiranje widget-ov
m Iskratel Widget Editor Tool:

R i<t Editor Tool CICTMN Reoistred phone numbers
» New widget from template new save
oo e

» Click to dial

¥ Call log { Widget edit | Widget preview | Widgetdata | Widget export

» send SMS

Text and images
» Textlabel

» Image box

Third party call

» Dimensions

» Width / height

138 181

» Phone number fields

I D EJ A » callinformation fields

* call control

1ZvVOZ

call log

» call log properties fields
* call log information fields
» call log buttons

call forwarding

» Phone numbers
} Call forwarding type » Background image
» Call forwarding buttons

» Sms input fields no
} Message information fields
» SMS control » Border

» Border color
« fiffff
O
(e}

Kontrole (gumbi, labele)
/ Lastnosti

i (barve, slike)

http://developer. itfe. org/wp

www.Itfe.org, Laboratorij za telekomunikacije
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Razvijalske skupnosti

Zakaj?
m sledenje trendom (Web 2.0, Apple Store)
m ponujanje Telco zmogljivosti inovativhi Web 2.0 skupnosti

m pridobivanje idej za nove storitve in aplikacije

m kanal za ponujanje “3rd Party” storitev in aplikacij

m demonstracija in promocija uporabe novih tehnologij
m promocija operaterjev in ponudnikov

m “enabler” za IMS in nove tehnologije

Primeri N ,
= razvijalske skupnosti Telco operaterjev ~ ThidPary i Pt
in proizvajalcev i
= Wholesale Application Community e

AppWarehouse & = = = = = = = = = = = = Customer's Ul: Browser /
2 widgets client application,

Operator as a channel VO'CB SMS, WAP, etc

L (Retailer) m
: APIs? App Store h \‘

m GSMA OneAPI

App‘DeveIoper

[ www.ltfe.org, Laboratorij za telekomunikacije 47
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Orange Partner
Ericsson Labs
Developer Garden
Vodafone Betavine

* developer

Login

[ saarsh

garden_g& .

) NETWORK
=) Present your innovative
ideas.
«) Get feedback from the
L} community.
wes servicEs
"
Send SMS 2.5
SOCIALIZE & MEET US Sendtext messages to mobile or
landline networks
»
8O 6 4 Conterence Call 10
Make voice calls to several subscribers.,
TECHNOLOGY MEETS TALENT
]

Discuss with leading managers of Deutsche
Telekom and Intermet experts like Gunter
Dueck or Sanjay Sauldie about the future of the
weh

WORKSHOF = BUILDING OSGIBASED APFS | APRIL 15,
2010 DARMSTADT

Conference Call Light 1.0
Make voice calls to 5 Subscriners,

Voice Call 2.0
\ Make voice calls between two
subseribers.
Local Search 1.0
a Find interesting locations where you are.

IP Location 1.0
Locate Internet users via their IP
addresses.

Ruby's on fire!

>Let'sgo

COMMUNITY WaLL

Christian Weye
post 9:34 PM

wrote a new message board

mit REST AP|

Lars Everhard wrote a new message board
post 1119 AM
TMT Berlir

per garden tweeted. 1203 PM
er Developer d 2 aut dem
Technalogy meets Talent' Event der Telekor

Rt iz S9 #

arden tweeted. 1:27 AM

arten die #Barcamp Tracks auf

dem #TmT Event i n

@ Markus Willner wrote a new message board
post. 1:06 PM
Neue Infoseite fuer Studenten und

iochschulen

ERICSSON LABS

Home.

to translate your creati

ERICSSON Z

lopers in the commu

API Highlights

/: ? Converting Media
vl  Convert your muitimediz content to the format and for the

& device you want.

Mobile Web Security Bootstrap
Establish a shared secret key between mobile web client and
application server,

EventSource
Use the w

C Event Source APT with almost any browser

Mobile Identification
Identify customers’ mobile phone numbers and provide
personalized content.

Converting Media

Description | Documentation | AP1 Farums | API Blog

Using the Converting Media 4P1 enables you to provide adjusted
multimedia files in your service or application to almost any dev
allows you ta generate from one original media file different ver
which can be adapted in size, codec and farmat to the requirement of
the target device. The exposed REST - APT offers an easy integration in
your services and applications

More APls >
X Boss 3 News I @ sooiications
g u home | u forums | u my sccourt | u Frangals logout
Orange Partner
search the site

Hello luka Zebec you are a Premium Member Administrator

our programme ‘mobile apps & solutions wother innovation APls news & events

you're in: home 3 APis 3 APls

s what others have done

» advanced APIs AP‘S

2 contact everyone AP(

your profile recently viewed

> mutmedtia conterence APH
2 device capabilty enabler
AP

> location AFI

2 SMS internet API

> click-to-call AFl

3% 4P manager
winstant APls

> SMS AP

> tiickto-call AR

» clicko-cont API

> location AF1

> emad APY

> MMS AP

> veicemail AR

» veicemashup AP

> mobeasy platiorm

> APl manager

3™ gks
 personal APIs

> authertication &7

> personal calender API

Using the APIs, you can now really connect with
Orange and our customers, your customers,

and in fact, any customers directly by integrating
the Orange functionalty within your applications
or solutions.

what's new what else is new

B click-to-conf API

The Crangs cick-to-conf AP! allows youto easiy creale atelephone conference,
cal outgaing cals

(the conterence cals the particpents).

0 Widget Editor video tutorial

The Widget Editor allows and easily igets for
purposes: by helping you 1o integrate the Instant AFls into your ek page or web
appiication

Watch the video tulorisl

B advanced APIs
The Advanced APIs sute allows you to integrate our APls info your business applcations.

ie

¥ Multimecia Conference API

u Contact Everyone APl

» Device Capabilfy Enatler

Broadcast info via different meda.

Hello luka, you are a Administrator

Procuucts submitted:  Yes find out how to

Email Address: uka zebec
Phone: 438641556675
Email slerts? Yes, HTHL
Forum slerts? Yes (4 fore

updiste your pr

nows

featured | mestread | top searches

Instant API community

join now

B calling all Instant APl users:
we need your feedback

The Instant APl team would
o Dl
experiences with their APis

Do you wari nevr features? Is there
amything YouTe: not hapgy With? or
‘anything else you want share

f 50, there's a dedicated communty
created for this purpose,

start discu
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| Konvergenca podatkov

Vrste podatkov
m Podatki o klicih (klicni dnevniki, podatki o vklju¢enih storitvah)
m Kontaktni podatki
m Koledarji
m Fotografije
s Multimedijske vsebine
s Dokumenti
m Medicinski podatki
Uporabnik zahteva dostop do podatkov s poljubne naprave
m PC, tablica, mobilni telefon, televizija...
s Domaca naprava, sluzbena naprava...

www.ltfe.org, Laboratorij za telekomunikacije 49 |
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Kje se nahajajo podatki

V oblaku (SaaS) — potreba po IP povezljivosti!
m V privathem oblaku (Exchange, Shared folders, FTP...)
= V javhem oblaku (Google, Dropbox, Picassa, Facebook,...)
= V hibridnem oblaku
Varnost?
m Varnost je zagotovljena znotraj privatnega oblaka

m Javni oblak ne garantira visokega nivoja varnosti (udobje vs.
varnost)

Konvergenca mozna z uporabo ustreznih vmesnikov (APIl-jev)

m Storitve v oblaku omogoc¢ajo programski dostop do razli€nih
podatkov

m V praksi so to HTTP odprti vmesniki, kjer se podatki prenasajo v
obliki formatov XML/JSON
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Oblak

= Larry Ellison (Oracle
CEO): “What the hell is
cloud computing?”

MY DAUGHTER SMOKES, M

SON IS IN JAIL AND MY WIFE

AND MY GIRLFRIEND HAVE
LEFT ME.

DO YOU HAVE ANY ADVISE

FOR ME?

[\ i i1l ‘1

A GOOD CONSULTANT IS
ALWAYS ON pUTY

—_
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Cloud Computing = Web Applications

€ C' | 8 https://www.google.com/accounts/ServiceLogin?service=malRipassive=truegrm=falsegcontinLie w o $a Q

Gmail

A Google approach to email. Sign in with your
Grail is built on the idea that email can be more intuitive, efficient, and useful. And Gougle Account
maybe even fun. After all, Gmail has: )
Userame: |
Lots of space ex pat@example.com
Over 7616.002595 megabytes (and counting) of free storage. Password:

[[] Stay signed in

Less spam -
® Keep unwanted messages out of your inbox.

’ you ?
Mobile access Can't access your account
Get Gmail on your mobile phone. Learn more

Latest News from Gmail New to Gmail? It's free and easy.

Mew in Labs: Preview Pane Thu Aug 04 2011
When | check my email, | often rely on the message snippets to figure out which Create an account » J
messages to open ...

Fallow us: B (€] [} @ About Gmail  New features!

©2011 - Groail for Organizations - Terms & Privacy - Help
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laaS, PaaS, SaaS

Infrastructure
(as a Service)

Packaged
Software

Applications Applications

Data Data

Runtime

You manage

Middleware Middleware

O/S 0/S

(]
@)
©
c
©
E
3
>-

Virtualization Virtualization

Servers Servers

Storage Storage

Networking Networking

Platform
(as a Service)

Applications

0/S

You manage

pabeuep

pabeuep

JOpPUaA

Software
(as a Service)

=
0O/S

IGHIER

—_
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Bistvene lastnosti

= Jasni stroski

= Obicajno naro€nina na uporabnika (Google Apps) ali porabljene
vire (Dropbox)

m “Zastonj”
= Obljubljena visoka razpolozljivost, zanesljivost
= Skalabilnost
= Neodvisnost od naprav in lokacije
= Varnost
= Enostavnost vzdrzevanja
= APILji

Razmislek o javnem ali zasebnem oblaku!

—_
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| Operaterski vidik (Ericsson)

Pirbge cwikke
Channel "@o P +
Web services fracrom

A A

Value-add service provider
Position, payment, TV, music, storage

Communication provider
Telephony, SMS

Connectivity provider
Mobile and broadband access services
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Vizija mobilnosti

Uporabnik zeli biti mobilen

Andrej Kljun
Andrej Kos
Argene Superina
Damir Kervina

Darko Bodnaruk

Klemen Peternel

041555555

9:41 AM

Urban Sedlar

g 107
» +38641805798
urban_sedlar
@ Urban.Sedlar@obelisk si

Nujno rabim porogilo

Incoming calls Outgoing calls

To Time
0015863163 107 1 weeks ago
888 (Andrej Kos) 107 2 weeks ago
132 (Klemen Peternel) 107 2 weeks ago

149 (Miha Javomik) 107 2 weeks ago

Al ™M m | £} - n .b

Hudi grafi: The rise and fall of personal computing
via @zit

Shared ST

" Shared SEO for Dicks

(& urban Sediar is now connected to Pet

-

Send SMS

Send IM

Duration
0:00:11
0:00:14
0:07:08
0:02:52

9:41 AM

Aleksander Kovacié

Andrej Bajzelj

Andrej Kljun

Andrej Kos +38614768888
Andrej Stern .

Argene Superina s —
Brigita Jamnik

Damir Kervina

Darko Bodnaruk
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a upostevanja konteksta

All VAH

& Aleksander Kovacic

'h’»_— . - %-- - -

i Andrej Bajzelj
'R'- o — &>.-. -

" @  Andrej Kljun

R

Andrej Kos
\H A)o‘ -

" . ! Andrej Stern

BN

| Argene Superina

L +0eeanee é)-- - -

Brigita Jamnik

[ 'R.- - %a-'.-

Damir Kervina
ﬁ‘-)- A - a)--u - -

I Darko Bodnaruk
G*“' ’a‘— " m. %-—. -

= Storitve naj se zavedajo konteksta -> konvergenca
komunikacijskih kanalov

Inbox | History | Address Book

Currently searching 475 contacts from 38 companies

¥

ao M BB 8 e8|

" Missed call from Darko Bodnaruk
¥ 6:31pm
| & Called Klemen Peternel.
Notes: pick up the laptop charger — 6:08pm
o Hudi grafi: The rise and fall of personal computing http://t.co/zyN22LIf
via @zite
12:33am via Twitter

Shared STOP SOPA!.
8:39am via Facebook

f Shared SEO for Dicks | Startup Dispatch.
9:01pm via Delicious

[E Urban Sedlar is now connected to Peter Knego
8:09pm via LinkedIn

Urban Sedlar e
L +
é> +
@
@ Urban.Sedlar@obelisk si
Nujno rabim poroéilo; poslji ASAP | _Send M5
v Q

—_
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