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Technology Leadership for 130 years
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Ericsson history
130 years of leadership

1878
1923
1968
1978
1981
1991
1998
1999
2000
2001
2002
2003
2004
2005
2006

Telegraph to telephone

Manual to automatic

Electro mechanics to computer control
AXE first deployment
Fixed to mobile D
1G analog to 2G digital moblle technology R

Moving toward 3G and mobile Internet

First large scale layered architecture

First 3G WCDMA call on public network, operator Vodafone
Carrier class IP DSLAM

First mobile softswitch deployment

Breakthrough of WCDMA

Mobile Broadband with HSDPA

First field deployment of VDSL2 in Europe

© Ericsson AB 2007
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Ericsson drives telecommunication
evolution

2006

2002

1986-96

1947

1878 1880 1910
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Standardization Landscape
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The testing challenge
TTCN-3 @ Ericsson

A lot more to test... ...iIn a lot less time!
= Telecom represents an ever = Ericsson R&D are on the path
increasing network complexity to reduce lead-time by 50%

= Test are expected under
customer like (load test)
behaviour

= Agile development methods
drives more testing (daily test)

= New platforms and
processors (multi-core) are
non-deterministic

=
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The test tool challenge
TTCN-3 @ Ericsson

Once upon atime... ...but now with "L'ﬂ'?) |
One scripting language
One user interface

= Lack of good tools for test
automation (true automation)

= Several scripting languages = One logging format
with different logics, = One configuration format
capabilities and syntax = One tool integration technology

= Each tool had its own user
Interface, formats of logging
and configuration

= Tools were stand alone
monoliths incapable of
communicating

© Ericsson AB 2007 R&D PM&T 21 EAB/OEP/H Mats Berglund 2007-05-15 ERICSSON ?
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History

TTCN-3 @ Ericsson

1992

1993

1997

2000

2002

2003

2004
2006
2007

© Ericsson AB 2007

Development start of a TTCN-2 toolset, the System Certification System (SCS),
at Ericsson, Finland

First release of SCS

Development responsibility of SCS is moved from Finland to the Test Competence
Center (TCC) at Ericsson, Karlskrona, Sweden. The Conformance Test Lab
(research) is established in Ericsson, Hungary

As a part of a master thesis the Conformance Test Lab develops a TTCN-3 tool
prototype called TITAN

The TITAN tool is presented at the ETSI launch event of TTCN-3 as the only
functional tool

The whole TCC operation and SCS responsibility is moved from Sweden to
Ericsson, Hungary, and the first official TITAN release is made

No further development of the SCS tool, full focus on TITAN.
First TITAN load solution launched.

The SCS tool is put at end-of-life, while TITAN has gained 1500+ Ericsson
users, provided solutions for large number of Protocol and Test Ports with
supports for multiple platforms and supplied an Eclipse IDE and log viewer

R&D PM&T 23 EAB/OEP/H Mats Berglund 2007-05-15 ERICSSON ?



Deployment geographically e

TTCN-3 @ Ericsson

Sweden

Finland Poland (other)

Germany

Hungary

Croatia (other
Greece (other)

Norway
Denmark

QUK

Ireland ' ' -

Canada

USA Japan
Netherlands
China
Italy
# Licenses
e <25
©® 2549
50-74 .
75-99 Australia (other)
100-149
. 150-249
. 250-399 . .
‘ = R&D centres Iin 17 countries
e = TTCN-3 deployed in 15 R&D centres + 4 other centres

=
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Number of active TTCN-3 licenses

1500
(7))
(D]
(72}
o
© 1000 |
© M Active
E 500
=
>
Z
O _
y
Q
R
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Deployment In test phases
TTCN-3 @ Ericsson

Used in end-2-end
testing scenarios
Key usage in load and =g
performance testing

The #1 most
used function

@)
®\P
@ testing method
2

in Ericsson
Pilots in
Model based
testing

Used as one out of
several unit (basic)
testing techniques

=
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Standardization
TTCN-3 @ Ericsson

= Ericsson/TCC actively participates in
— TTCN-3 language specification (standards making)
— TTCN-3 language maintenance (decision of CR)
— TTCN-3 language usage (writing standard test suites in TTCN-3)

Telglogic

106 Others

11%

Strategic Test Solutions
3%

Nokia
6% Ericsson
Motorola 40%
1%

TestingTech/Fokus
36%

Accepted CRs to TTCN-3 ed.3 in the parts (part 1, 4 and 7) where Ericsson is active - Core language, Operational semantics and mapping TTCN-3 to ASN.1

=
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TITAN
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What is TITAN?

TTCN-3 @ Ericsson

= World’s first fully functional TTCN-3 test tool!

— Was the only one supporting edition 1 of the language (2000-2002)

— The only functional tool presented at the TTCN-3 Launch event of
ETSI (2002)

= A software test tool capable of load

— Supports multiple platforms: Solaris, Linux SUSE9.x, SLESS,
RedHat9, FreeBSD, Windows (cygwin) and proprietary platforms

— Load capabilities thanks to an efficient (C/C++) run-time-environment

= An Ericsson proprietary tool, ~
not available outside Ericsson*

* Except ETSI and BUTE

=
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Applications Test Suites
(ready load tools) (ETSI SIP CTS)

Libraries
(useful functions, load)

Servers Protocol emulations
8 2
Test Ports (adapters) Protocol support
60+ 120+

TTCN-3 Executor (compilers, RTE,

Developer GUIs, Execution GUIs, utilities)

<
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Efficient test design and execution
TTCN-3 @ Ericsson

— =] =]
. File Edit Mavigate Search Project Run  Window Help
lcir om0~ | vl |iivilve o oi[ drmanexee. >
b [ b ® % = O |[TITaN Executed tests view (E to_testutils_resetallUes &2 = 3| gl to_rmultiRab_PsIntFachThenCs12ToSp0PsRelFirst 52 = =
= ) Synchronization [ Mctr_cli launcher ] b4 ®
=l o =|fs N_UNITDATA_07_86ind] =]
© State: HC cornected 13:33:08.153825 IDEP| MESSAGE DEP MES$AcE T
5 Host Controller 13:33:08.326679 IDEP MESHAGE 2 M UNMITDATA 07 96ind
. ! in
IP address: a23015.eth.ericsson.se 12:33:08.330155 FUMITOAT] L g
IF number: 159 107.198.15 B cone
Local host name: E-0410CB66A4094 13:33:08.405533 5 —
operating system: CYGWIN_NT-5.0 1.5.24(0.156/4,/2||| 13:33:08.417430 integer ; R
- @ HC state: not configured 133308 4454 08DEPLMESSAGE
: 4
@ pause functon: disabled 13:33: 08 4460640 EFPLMESSAGE
@ console logging: enabled g
13:33:08 4462820DEPLME GE -
13:33:08 44644 J0DERP [ ME GE -
13:33:08.518354 e -
2 T —
13:33:08.777676  ——
133308777727 B 5 ——
D 7 [ re]
133308777775 g
13:33:08.???82?__l;| -
1| | | | r K] | 3
Proj.. | & TIT.. &2 b SYMCHRO.cfg @ User_side.ticn 82 B SYMCHRO_merged. log | =0
5 to_rts_initTestSyste~ 5 // Module Parameters =
£ to_testutils_resetall T -
----- il to_testutis_update! g modulepar
g to_testutils_uniocka 9ei{
..... 2 to_rts_saveDatastr 10 float tsp t_basedelay := 2.0;
..... gl te_srbtest_setupan 11 integer tsp_noCfRegPTCs := 3,
2 te_singleRab_setuip, 1= tsp noOfRegUnregPTCs := 2
----- g te_muitRab_PsIntF. 13 1)
----- el to_testutls_resetalll 14
el to_multRab_PsInts 15 |f/
..... £l te_muitiRab_PsInts 1la // Imports
----- & to?_ips_hsConsup, 17 |//
£ to_testutls_resetall, 18 import from System s=side all;
----- g ted_ipt_hsConSup_ 15 -
----- £ to_testutls_resetalll e ﬂ _;l_l
€ te_hotest_gsm 2utr- El console 22 Problems | walue Vlew| ®x % | = RH | = E >0
----- e to_hotest_gsm 2utr. e - -
& te_hotest_utranzgs Synchronization [McT:r_cIl-Iaun(I:her] Main Controller 5
] te_testtils_resetall, pause functlcl)n : disabled
e ORI AR - console logging: enabled .
g e MC2Z > =
L Projects i Test 4 | v ||« | ¥ |_I
[ | | 14[*/1 of 40 |ﬁ | Host controller ins...clilauncher ] MEET &

=
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Efficient test result analysis
TTCN-3 @ Ericsson

__mtc.log] TITAN LogBrowser M =1E3]
. Eile Edit Search
ORE L [EXes T4
(DTime & Type & 5rc. Info =] Event
282 |z007/apr23 13:07:26.670252  |PARALLEL User_sidettcn:1 B3(unction; Disconnect operation finished
283 | 2007 /apr23 13:07:26.670252  |PARALLEL = Function T_PTCregUnreq finished. PTC remains alive and is waiting for next start
284 |2007/aprie3 13:07:26.670252  |WERDICTOP |+ User_side tten:166(functi setverdictipass): none -= pass
285 |2007/4pre3 13:07:26.670252 |PORTEVENT  |User_sidetten:1 63¢function; Port SYNCm was disconnected fram 3:5YNCm
286 |2007/4pri23 13:07:26.870252  |USER User_side tten:1 64¢function PTCE): Companent has unregistered
287 | 2007/8p1/23 13:07:26 870252 |PARALLEL User_side tten-1 B3ffunction; Disconnect operation finished.
288 | 2007/&p1/23 13:07:26 670252 |PORTEVENT  |User_side tten-1 B3ffunction: Port SYNCp was disconnected fram 3.5YMNCp.
289 |2007/apr/23 13:07:26.670252  |PORTEVENT User_side tten:1 B3{function: Terminating the connection of port S%NCp o 3:53%MCp. Mo more messages can be sent through this connection.
290 | 2007/&pr/23 13:07:28 673860 |PORTEVEMT  |System_side tton:1 D8(functi Operation with id 3 was extracted from the queue of S%NCp.
291 | 2007/&p1/23 13:07:25 673880 |PORTEVEMT  |System_side tton:1 D8(functi Operation with id 3 was extracted from the queue of 3% NCp.
292 | 2007/8pr/23 13:07:25 673860 |PORTEVEMT  |System_side tton-74ifunctio) Call received on 3YNCp from 4 @3System_side.3_Sync - {}id 3
293 | 2007/8pr/23 13:07:25. 673860 |PORTEVEMT  |System_side tton-74ifunctin) Call received on SYNCp from 4 @System_side.3_Sync - {}id 3
294 |z007/Apr23 13:07:20.673860 | TIMEROP System_side.ftcn: 27 (functi| Start timer T_GUARD: 10 s
295 |2007/Apr/23 13:07:20.673860 | TIMEROP System_side.tten: 27 (functi| Start timer T_GUARD: 10 s
296 |2007/4pr/23 13:07.28.673969 |PORTEVENT  |User_side tten:143function, Called on 3YNCp to 3 @3ystem_side.3_3ync : {}
297 | 2007/&pr/23 13:07:28.873969 | TIMEROP User_side tten:1 39¢function; Tmeout T_WAIT: £ s
298 |2007/4pr/23 13:07.28.673969  |USER User_side tten:141 function PTC[O]0): Component reached the Znd sync point, waiting for green light
239 |2007/4pr/23 13:07:32.651606 |PARALLEL User_side.ttcn:241 testcase| PTC with component reference 7 is done.
300 |2007/4pr/23 13:07:32.651606 |PARALLEL User_side.ttcn:241 {testcase| Waiting for PTCs ta finish.
301 |z007/8pr23 13:07:32.651606 | PARALLEL User_side.ttcn:241 ftestcase| Component type User_side MTC_CT was shut down.
302 |2007/4pr23 13:07:32.851608 |PARALLEL User_sidetcn:241 ftestcase| Terminating component type User_side.MTC_CT
303 |2007/4pr/23 13:07:32.651806 |WERDICTOP  |% User_side tton:241 (estcs setverdictipass): none -= pass
304 |2007/4pr/23 13:07:32.851608 |PARALLEL User_sidettcn:241 ftestcase PTC with component reference 3 was stoppecd.
305 |2007/4pr23 13:07:32.851608 |PARALLEL User_side tcn:241 ftestcase| Stopping PTC with camponent reference 3.
308 |2007/4pr/23 13:07:32.851608 |PARALLEL User_side ftcn:241 ftestcase PTC with component reference & s done.
307 |2007/4pr23 13:07:32.851608 |PARALLEL User_sidetcn:241 ftestcase PTC with component reference 4 s done.
308 |2007/4pr23 13:07:32.851608 |PARALLEL User_side ftcn:241 ftestcase PTC with component reference 3 s done.
309 |2007/aprie3 13:07:32.851608  |PARALLEL User_side ftcn:241 ftestcase PTC with companent reference 6 is done
310 | 2007 /apr/23 13:07:32.660178  |PARALLEL - Kill was reguested from MC. Terminating idle PTC
311 |2007/aprie3 13:07:32.860178 | PARALLEL b Terminating companent type Lser_side PTC_CT 7]
= I
2007823 13:07:19.617118 EXECUTOR unknown TTCH-3 Parallel Test Component started on E-041 DCE66244094. Component reference: 6, component type: User_side PTC_CT, component name: PTCEZ. (il
Wersion: 1.7.pl0
<
|

RN
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Load capabilities
TTCN-3 @ Ericsson

= The load solution,
TITANSIm, is tailored
to different telecom
system characteristics

=

Input parameters ﬁ

- Orig. static call groups

End CIC

Titan Puntine GUI test fra

Titan Buntine GUI test frane &

(input parameters | Stats |
[ Signalling link status |~ Call group stats |
Groups | Orig. static (1-20) Term. static (21-40) Qrig. load (41-60) Termn. load (51-80) [ |
Groups with line index #0 QEDIED calls QEDIED calls -.)1.9I2.DI:2|:ps -J1.DI1.DI1 cps -
Groups with line index#1 | ) 20/ 20 calls ) 200 20¢calls L) 1.8/2.0/2cps 31.DI1.DI1 Lps
Groups with line index #2 @1?1’100 calls ._)DHDD calls 0072012 cps 0.0/0011 cps
Groups with line index #3 8100!100 calls 1004100 calls 1.7120/2cps 1.071.0/1 cps
Groups with line index#4 010 calls J0i10calls 0.0/00/0¢cps 0.0/00f0cps
Groups with line index#4 | ) 10710 calls ) 0i10calls 0.0/00/0cps | 0.0/0010cps
Groups with line index #6 0/0calls 070calls 0.070.0/0cps 0.070.0/0cps
Groups with line index #7 0J0calls 0r0calls 0.0/00/0¢cps 0.0/00f0cps
Groups with line index #8 0J70calls 070calls
Groups with line index #9 0/0callg 070calls
Groups with line index#10 0J0calls 0r50calls
Groups with line index #11 070calls 070calls

Groups with line index#12

Groups with line index#13

Groups with line index#14

Groups with line index#14

Groups with line index#16

Groups with line index#17

-

= 4

TCN changed call_group_status_table.7.4 to [led:blue]0.0 /0.0/0 cps

\iart it | Stoptest | Snapshot | | Exit TTCN|

Start B#

End B+# (calculated fr...

all intensity (GPS)

GrouplD Start CIC
Indexat0:Group a 7 4086000 4086019 1
Index#1:Group2 1 20 4081000 4081019 1
Indext: Group3 1 100 9113000 9118089 3
Index#3: Groupd 1 100 4143000 9143089 3
Indextd:Groups 1 10 9156000 8156009 1
Index#5: Grouph 1 10 9164000 9164009 1
Indesaf: UnallocGrou... |8 H oo 23 a
Index#7:UnallocGrou... |1 1 oo 30 a
Indexa8: UnallocGrou... |1 0 oo 309 a
Indes#d:UnallocGrou... |1 310 oo 308 a
Indexat! 0:UnallocGro... |1 H oo 30 a
Indess#11:UnallocGro... |1 Kl oo 30 a

-

TTCH changed call _grnup_status _table.7.4 to [led:blue]0.0 /0.0 /0 cps

Siart ot | Stoptest | Snapshot | | Exit TTCN |
i

example from an

existing load solution
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Successes
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How to get 1500 TTCN users?

TTCN-3 @ Ericsson

Long TTCN history generating high maturity

— Research even before commercial vendors

Pushing for the use of a standard test notation
— Easy reuse, competence build-up, a single tool

Active participation in ETSI
— To grant the Ericsson needs

In-house tools development
— For fast provisioning, test port development, training, etc

Dedicated support group
— The Test Competence Centre and local groups

Reference network
—  Truly committed TTCN champions, yearly internal TTCN conference

An R&D all management commitment
— Long term granted funding

=
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Contact
TTCN-3 @ Ericsson

= Contact person
Anette Kjellstrom
mailto:anette.kjellstrom@ericsson.com
+46-13-284162

= Presenter

ERICSSON 2

Mats Berglund
Tools Architect

R&D Process, Methods & Tools

Group Function Technology

Datalinjen 3

P.O. Box 1248 Phone +46 13 287464
SE-581 12 Linkdping Mobile +46 13 286464
Sweden mats.berglund@ericsson.com

=
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