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Testing Is ...

= A technical process
» Performed by experimenting with a system

* |n a controlled environment following a specified
procedure

= With the intent of observing one or more characteristics of
the system

OGTS dNI

= By demonstrating the deviation of the system’s actual
status from the required status/specification.
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Buzz 1: Why Model-driven Testing?

= Spend 2 minutes with one person beside you

= List reasons in favor and against model-driven testing
— write your reasons down on a piece of paper
— we shall come back to your reasons somewhat later

= This will probably reveal your prejudices of what model-
driven testing is and can be used for

OGTS dNI
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Types of Testing
Level domain of UML]

Testing Profile

acceptance

integr

OGTS dNI

Accessibility

functiopality ox grey box white box

load/performance

robustness

interoperability
usability

Aspect
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UML Testing Profile

* To allow black-box testing (i.e. at UML interfaces) of
computational models in UML

= A testing profile based upon UML 2.0

— That enables the test definition and test generation based on
structural (static) and behavioral (dynamic) aspects of UML
models, and

— That is capable of inter-operation with existing test technologies
for black-box testing

» Standardized profile recommended by OMG
— http://www.omg.org/cqgi-bin/doc?formal/05-07-07

OGTS dNI
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Commun kation Systems FOKUS) with spedal research [marasts on system

modeling and testing, \

Jens Grabowskl s Profassor for Applied CompLiter SCIence In Gotingan, where . : Paul Baker
e hears & ressarch group on Software Engineering for Distributed Systams. \ Zhen Ru Dai
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Model-Driven Testing
Using the UML Testing Profile

Modkl-driven development Nas become the Most IMportant new paradigm in
software p and has aiready der Impact in
raducing Hme to market and IMproving product qualtiy. However, the develop-
mint of high-qualtty systams not only raquirss Systamatic devalopmant
Procasses but alsD SYStematic tost processas.

This book Is about Systematic, Modek-driven test procosses N the coMet of
UML As UML provides only limited means for the design and development of test
artifacts, 3 coNsoTHUM was formed by the Object Management Group [OMG) to
develop 3 UML profle for moasl-arven tasting — the UML Testing Profie (UTF),
an official OMG standard since 2005,

Writtan lby the original members of this standardization group, #is book Sows
you how 0 use UKL o test eomplax sofwars systems. The SUNONS Introducs
UTP stop-by-step, USING & c358 StUdy that IUStrates how UTP can b usad for
tast modeling and test spacification. You'll lsam how UTP concepis can be used
for functional and non-functional testing, with example applications and best
practices for user-ntarfaces and savice orientad architactures. In aodtion, the
‘aUthors damonstrats how to apply UTF using frameworis I TTCH-3 and the
JUnit test framework for Java.

This book Is the definitve refarence for the only UML-basad test specification
language, wrtttan by the creators of that language. it 1S Supported by an Internat
site that provides on the latast usas of tha profie.

OGTS dNI

Features 8 Benefits

# Learn from ks creators how to apply tha UML
Tasting Proflle for test modeling and test
specification
See oW modal-driven tesHg works wikh UML
Experience best practices In the usa of UML for
diffarent aspects of testing
Uniderstand the automatad exacution of UML-
Dasad tests with axisting test framaworks like
Junit and TTCN-3

" Find saditional onling materkal st
) springer.com NP omg.ong’

Sunsal UaALId-|9pPOoIN |

@ Springer
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‘est Concepts: Black-Box Testing

Test Context

Test Case
Stimulus Response
e Assignment -
of a f
Test Verdict o

System Under Test
(SUT)
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Test Execution

Test Context

Test Case
Stimulus Response
» Assignment
of a
Test Verdict
Z
=
Ul
System Under Test G
(SUT) ©
o human
compilation : :
— — interpretation L

Test Harness / Test execution platform
machine-based or human-based
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Unit Level Testing

= For unit level testing, the SUT is the smallest unit, e.g. a
class or an operation, which is to be tested.

0STS AN
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System and Acceptance Level Testing

* The goal of system level testing is to verify that the
system under test conforms to its requirements.

= Acceptance testing is basically an extension of system
testing in which requirements and the test cases
associated with validating them are developed by or with
the customer(s) and are considered to be contractual
descriptions of the required system behavior.

0STS ANI
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ICU5 system test context

— «packageimport» test package imports
H ICUTestPackage [~ 7777777 7T > P 1o def of system
wTestContexts aTestComponent:
(3 ICUSTestContext (3 CellPhone

o «SUTa icusystemn @ ICUsystem

TeSt case o «TestComponent: Trine @ CellPhone

\< @ «TestCasex testHotpos )
N\@ «TestCasex testHotpos_fal ()

@ «TestCasex testHotpos_inconc ()
SMSin ; SmsInputMediator = ARGS[0], ARGES[0]

}n «TestComponent: Oystein : CellPhone

Test
case
returns

Cystein ; CelPhone

0STS ANI

icusystem ¢ ICUsystem

A

senumeration:
RGES[07 |RES[O] = Verdict

o pass

o fail

o inconciusive

System
Under
Test

Trine ; CelPhone

N ———
SMSaut ¢ SmsCutputMediatar = A

Test component

Test configuration

15-Nov-09 INF5150 — Unassailable IT-systems 11
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Test control problems

Verd | Ct?jLsd kestHotpos

«TestComponent:s «TestComponent: «5UT=
Crestein @ CellPhone Trine : CellPhone icusystem ; ICUsyskem
I I
e loze t|:|| Dslos k- {clu:use|t|:| Ifi+
HOW tO enfo rce amsf"Stud] konta opsteinh hatpos", 2054, STAT-I0)
[

|
the desired '
__Sequence?

| Sms("Studl konto oysteinh hotpos", 2034, 5TAT-10)
I

FosRequest

N PosRequest

|
|
|
|
I
]
I
1
|
I |
| PosResLlk |
|
|
|
|
|
|
|
|

OGTS dNI

nsResult

I ams("Hokpos: I is 1147 meters away", 5TAT-1D, 2034)

ams"Hotpos: Oslo-3 is I512 mekers away”, STAT-ID,2034)

Verdict "1~ | Verdict [ T’

15-Nov-09 INF5150 — Unassailable IT-systems 12
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Arbitration (1)

[Ve rd ICt?} sd testHotpos_Fail

#TestCamponents #TestCamponent: #3lT=
Crestein 1 CelPhone Trine : CellPhone icusystem : ICUswsbem
| |
{close ko Oslos {close ko Ifi+

Sms("Skud1 konto oysteinh hobpos", 2034, 5TAT-ID)
[

[ Sms("3tudl kanto oysteinh hotpos", 2054, 5TAT-10)
I

PosFequest

PosF.equest

OGTS dNI

|

|

|

|

|

]

I

1

|

|

PosResult |

|PosResult !
| |
|

|

|

|

|

<:: Smst Hokpos: Ifiis IIL? meters away', 3TAT-ID, 2034)

| | sms{"Hotpos: Ifi is 1147 meters away", STAT-ID, 2034}
| |

. {Fail} . {pass}
Verdlct% j Verdict [~

15-Nov-09 INF5150 — Unassailable IT-systems 13
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Arbitration (2)

* One fail is normally enough to force a fail test case

— pass, inconclusive, fail is ordered such that the least value is the
final resulting verdict

= Arbitration can also be defined by the user
— possibly one single fail should not suffice to force a full failure

OGTS dNI
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Arbitration (3)

[Ve rdICt7} sd testHu:utpu:us_inu:u:uncJ

«TestCormponents: «TestCormponents: #5UTs
Crskein : CellPhone Trine : CellPhone icusyskem ¢ ICUsyskem
{close to Qslos} {close to IFi}

Smsi"Stud] konka oypsteinh hatpos”, 2034, STAT-I0)
[

| Sms"Studl konko oysteinh hotpos”, 2034, STAT-10)
|

FosRequest
1

OGTS dNI

PosResul:

Sms("Hokpas: Oslo-5 is |512 meters away”, STAT-ID,2034)

. {pass} {inconchusive b
Verdict —— P

J\
When to determini There is just no

this Verdict? response for Trine’s
Sms stimulus

15-Nov-09 INF5150 — Unassailable IT-systems 15



I UNIVERSITY
W2 oF osLO

Test strategy — acceptance test

» validate that the functionality of the system is correct with respect to
the requirements

» validate the non-functional (extra-functional) properties

— Performance testing

= to see if a system can meet its expected response times under typical
workloads.

— Load testing

= to determine whether the system suffers from resource problems (memory
leaks, buffer problems) or otherwise undergoes degradation

— Stress testing
» to determine how gracefully it may recover from extreme situations
— Reliability

» the probability of correct operation of a piece of software for a specified
amount of time.

= validate that the supported software distribution and deployment
configurations are correctly supported

0STS ANI
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Buzz 2: Testing strategy — advanced tests (Buzz 5 min)

= Challenges
— How to test systems that have non-deterministic behavior?
= due to concurrency
— How to test time requirements
= test probes changes the timing of the system

— How to simulate extreme load situations
» 1 million SMS-messages within a minute

OGTS dNI
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Dynamic Data (still transient)
Signal hierarchies
Combined Fragments of Sequence Diagram

0STS AN
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Associate the nickname
"haugen” with the static
id "STAT-ID”

=d Reqgisker /

icusyskern ¢ ICUsyskem
ref icus_re

Register users

Maobile

com b | n ed frag me nt Srr!s("Studl konto ovskeinh reqg haugen"12034J5T.ﬁ.T-I|L]|

alternative 5 I I decompose for -
alk 5 o o
Smi("Req: you are registered as haugen”, STAT-ID, 2054) detal Ied SpeCIflcatlon 3
o ] =
3 {"R| : Iread i in" IJ K -
msi REQ: you are already registered as oystein”, 3TAT-I0,2034)
| |
- _|_ __________ | |

even though we may |
describe alternative |
execution traces, we |
are not obliged tOJ
describe them all!
N

15-Nov-09 INF5150 — Unassailable IT-systems 19
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Register users - decomposition
sdicus_req

contr @ ICUcantraller dataproc : Archive

Sms("3tud1 konto ovskeinh reg haugen",2034,5T.ﬁ.T-IDL|

l—ﬁﬁatﬁ[gﬂpﬂ == icuproc[STAT-ID] : ICUprocess more S|gna|S deflned
by the designer

extra-global combined

frag me nt alte n a‘“ve Sms{"Ftudl konto oyskeinh reqg haugen",2034,5T.ﬂ.!T-ID]|
/

|
| |
_'E'U | Registration_pK(STAT-ID)
! [
|
]
|
1

Register{"haugen",STAT-I0

| Reqistration_COK(STAT-ID)

Sms("Req: your are registered as haLgen",STﬂ.T-ID,EDS{I

0STS ANI

| Registratiu:un_already{"c-ystein"JST.ﬁ.T-ID}

Sms("Req; you are already reqgistered a:lly oyskein”, STAT-ID, 20340 |

|
| Reqistration_already"oystein, STAT-I0 | |
|
|

RegistratiDn_nick[akﬂn(ST.ﬁ.T-ID]l

Reqistration_nickkaken(STAT-100

amsi"Reqg: Mickname haugen is already used”, STAT-ID, 2034)
I

15-Nov-09 INF5150 — Unassailable IT-systems 20
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Signal hierarchy — normal object orientation

common
«Composites: «sigrals i
{3 ICUsystem > 93'-‘% InternalSignal a_bStraCt_ Slg_nal
o jcuproc  ICUprocess o static_jd @ String Lr\\VVIth rOUtIng InfO
o dataproc @ Archive i
o contr : ICUcontroller
= wsigral L weignals —r
7 GetMNearestHot t ;v MearestHotspot =5l
o o
= ; ﬁ%t’)o = o o' Register
xdec : double N o hotname : String _ _
«SimpleldRouterMediators o ydec @ double o dist : double LA o nickname : String —
{3 StaticIDRouter zZ
o statid @ String T
, o1
wsignals [WEN
o' Registration_DK g
(3 Hotspot req
& hotnarne @ String — 2
@ decx : double o' Registration_already
o decy @ double = —
@ distance () o former_name : String
i wsignal:
& hicknarne @ String 3 3 : ; /
7 Registration_nicktaken
o staticld @ String e 2 = -

15-Nov-09 INF5150 — Unassailable IT-systems 21
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Effect on routing (1)

b IEUcuntrullerJ
Sms
2 GenerateSession

3 2 Generatorstate 2
Z
B T
o1
H
N Y, o1
A ( common o

abstract signal
PosResLUlt, InternalSignal \\N |th ro Ut| n g | nfO
2 output(sig,csm. to_icuproc, csmm ),

15-Nov-09 INF5150 — Unassailable IT-systems 22
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Effect on routing (2)

forward

common
abstract signal
with routing info

sig instanceof Sms
[ ] ig instanceof InternalSignal]

[=ig instanceof PosResult]

S Sms *

- [* PosResult *f F* InternalSignal *f
statid=1((Sms)(sig) ). getFrom();

String the_string = {(PosResult(sig)).  staticl=((InternalSignal) sig)) static_id;
getPositioningResult();

int i = the_string.indexOf(" < STATICID=");

statid = the_string.substring (is+10,+18);

-

OGTS dNI

for (it i = 0; 1 < mediatorList,size); i++) {
< if (statid.equals(idList.get(in
({Mediator ImediatorList.get (i)}, forward(sig);
I

15-Nov-09 INF5150 — Unassailable IT-systems 23
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L

Repeating our simple composite structure

& I[:UsystemJ

SM3in ; smsInputMediator = ARGS[0],ARGS[0]

From_conkr
ko_icuproc @ SkakicIDRouker
il the

the contr : ICUcontraller .
ioni SEesSSsIoNns
r 10Nl
ecept 0 St/7 From, dkoprie icuproc : ICUprocess [*]

uk

ko_dataproc

SM3ouk ; smsoutputMediator = ARGS[0],&RE5[0]

OGTS dNI

From_ichproc

——14

the data

1

to_conkr

dataproc @ Archive .

15-Nov-09 INF5150 — Unassailable IT-systems 24
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Adding a new service Is no sweat!

oo I[:Uprcn:essJ

.\)

Sms

%J ParseSms
carrman

[elze]
@3 CornrnandErrar

[csm.cornmand. equals (kML )]

OGTS dNI

7 el ML [csm.cormmand, equals("hotpds" 1]

[cem. command.equals{"req")]

just add another
submachine state

& hotpos:Hotpos

]
stfaiIec{J& J

g X
& register:Register

15-Nov-09 INF5150 — Unassailable IT-systems 25
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The new state machine

¢ Register

& outputinew Register (csm.paraml, csm,staticld), csm.to_dataproc, csm);

’ significant work

( @2 waitForDatabaseResponse W

L

J Is left to the

Registration_JJ

Archive process

-

i

®

15-Nov-09

o output{ney Sms("Reg: [You are registered as "+csm.paraml, csm.staticId, "2034 "), csm.smsout, csm )

Registration |already

@ output(new Sms("Reg: vou are aready registered as "+sig.former_name, csm.staticd, "2034" ), csm. srmsout, csm);

Reqistration_nicktaken

&2 output{new Sms("Reqg: Mickname "+csm.paraml +"s already taken”, csm.staticId, "2034 ™), csm.smsout,csm);

®

INF5150 — Unassailable IT-systems
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The Archive process enhanced
i Arl:hi'lul'EJ
S
= Initialize
v —_—
i @ 1de E ‘IZ'I
o1
H
o1
(@]
. A
M
GethearestHotspot
&2 FindingMearestHotspot
Fegister
@ CheckRegistration our new input 1o

the Archive

15-Nov-09 INF5150 — Unassailable IT-systems 27
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Check registration transition

- EheckRegistratinnJ

ch

F* chieck if static id aready exists™f

boolean found = false;

Iser usr = nul;
o for lnti = 0; 0 < csmuusers.size(); i++) {
usr = (Lseri{csm.users.get(i);

if (sig.static_id.equalsiusr, staticId))

{ found=true; break; L,

b

CheckRegistration

eck if static id already exists

[found] f* static id did exist *f
static id exists < 2 output{nes Registration_already(usr. nickname,
sig.static_id),csm. to_contr,csm;

If it exists, send our own
defined message about i

t

@ static id exists

[el=a]

F* check if nickname exists */
for fint i = 0; i = cam.users,sized); i++1
List = [User){cam. Lsers.get(il);
if (sig.nicknarme, equals{usr.nickname))
1 found=true; break;};
H

check if nick name already exists

csm.to contr,.csmi;

found] . f* nickname did exist *f
nickname exists S outputines Registration_nicktaken(sig.static_id),

[else]

If it exists, send our own
defined message about |

T

t

nicknarne exists

¥ register ¥/
= usr=new User (sig.nicknarne, sig.static_id);
s Lsers, add (st );
output{new Redistration_OK(sig.static_id),csm. to_contr, csm);

Include the new user in table

reqgistered 6:)

15-Nov-09
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Write down the names of these UML concepts

sdicus_req |
a)
contr ¢ ICUconkroller 2 b) dataproc @ Archive

amsi"studl konto oysteinh reg haugen",EDSﬁ?,ST.ﬁ.T-IDU
sareptes [T 10

l_

Sms("frud] konka ovsteinh reg haugen"JZDS‘l,ST.ﬁ.!T-ID]I d)
C) | | Register("haugen", STAT-ID

|
_U | Registration_QK{STAT-ID)

| Registration_OK{STAT-ID)
) e)
1 £ | Smsi'Req: vour are registered as haLgen"JST.ﬁ.T-ID,EDS-ﬂr}

| F‘\EgisI:raI:iu:un_aIrnezau:lﬁ"|:|~;st:|3in"J STAT-ID |
|

== jcuproc[STAT-ID] ¢ ICUprocess |

Z
T
3
H
o
o

|

| Reqgistration_already("owsh - "

| a) Interaction [Frame, Sequence Diagram]

Smsi'Req: vou are already registered as oystein”, STAT-ID,20354)

______ b) Lifeline

R

c) Combined fragment [alt-fragment]

Registration_nicktakent

Sms{"Reg: Nickname haugen is already used", STAT-ID, 2034) d) Message
|

e) Gate

15-Nov-09 INF5150 — Unassailable IT-systems 29
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Check consistency with spec!

sdicus_reg

contr ¢ ICUcontroller

dataproc ¢ Archive

Sms("stud1 konto oysteinh reg haugen",2034,STAT-IDL|
'_«Eatzlﬂ_mﬂ =

icuproc[STAT-ID] : ICUprocess

Sms{"ptud] konto oysteinh reg haugen",ZDS‘l,STA!T-ID)
| Register{"haugen", STAT-1D)

[
Registration_pQK(STAT-ID)

| Registration_OK{STAT-ID)

|
1
Sms("Req: your are regiskered as hal.lgen", STAT-ID,2034) |
1

| Registration_already{"oystein",STP.T-ID)

\ @3 CheckRegistration

| Registration_already("oystein”, STAT-ID) |

Smsi'Req: you are already registered as oystein”, STAT-1D,2034) |

Registration_nick[aken(STAT-ID)

Reqistration_nickkaken{STAT-ID}

Sms("Req: Mickname haugen is already used”,STAT-ID, 2034)
I

15-Nov-09
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CheckRedgistration

¥ check if static id already exists™/

hoolean found = false;

User ust = null;
‘_Jﬂ:ur (inti=0;i < csm.users.siza(); i++) {
usr = {User){csm.users.get (i)

if {sig.static_id.equals(usr.staticld))

{ found=true; break;};

I

OGTS dNI

\—

TR J* static id did exist */
static id exists &3 outputinew Registration_already (usr.nickname, @ static id exists
sig.static_id),csm. to_contr,csmy);
[else]

§* check if nickname exists */
for (inti=0; i« csm.users.size(); i++) 4
usr = {User){csm.users.get(i));
if {sig.nickname. equals (usr.nickname) )
{ found=true; break;};
}

; #* nickname did exist */
SDoutput(new Registration_nicktaken(sig.static_id),
csm.to contr.osm);

nickname exists

’e@ nickname

¥ register *f
usr=rew User(sig.nickname,sig.static_id);
csm.users.add {usr;
output{new Registration_OK (sig.static_id),csm.to_contr,csm);

registered é

(==}

30
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Summary of adding the reg service

= Specify what the new service is supposed to do
— use case in prose
— sequence diagrams on context and detailed levels

= Define necessary internal signals
— make sure routing will be performed properly
= Define a new submachine state in the session process

Define the corresponding state machine

— this may involve the data process
= add new transitions with new data operations

Notice that the old system is hardly changed!
— there are only additions

= Check the consistency between specification and design

15-Nov-09 INF5150 — Unassailable IT-systems
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On Routing
- and a few other lessons

0STS AN
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Lessons to be learned now

= Small changes to the user’s specification may result in
rather far reaching effects on the software

= 3rd party software interface can be guite important
= Routing can be done several ways

» Agile modeling normally involves re-engineering
— that sometimes may become rather fundamental

Z
Tl
o)
=
Al
o
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Hotpos — as of ICU6

= Only ask hotpos

sd Hotpos

Mobile :

= Returning the position of the
user relative to the hotspots

icuswstem ;| ICUsyskem
ref icus_hokpos

ams("studl konto oysteinh hotpos", 2034, 3TAT-1D)

PosRequest

PosResult

ams("Hotpos; I is 1147 meters away”, STAT-ID, 2034)

OGTS dNI

15-Nov-
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Hotpos — as of ICU7 —a minor change?

= Only hotpos is as before

T * hotpos nickname
should give the position of the
voble: R Do person registered with the
)| e e e o nickname relative to the users
I - hotspots =
! Smsf"Studl kanko ovsteinh hotpos brine”, 2034, STAT-10) ! T
| PosReques | 0y
| PosResul | = What could possibly be the S
_ : : problem?
I Sms{"Hotpos: Ifiis 1147 meters away", STAT-ID, 2034) I
S}ns{"HDtst: Ifiis 1147 meters away from trinE",ST.ﬁ.T-ID,EDS"![:I u Let US IOOk at the
| | decomposition!
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Icus _hotspot

Eicus_hntpns J .
Static id of
the user contr ¢ ICUconkroller icuproc[STAT-ID] ¢ ICUprocess dataproc : Archive
| | |
Sms("Studl konto oysteinh hotpos”, 2034, STAT-IDY «creates [STAT-ID] >| |
i = e
Sms(|studl konto ovsteinh hotpos", 2034, 5TAT-ID) |
[ |
Fmns("Studl konto ovsteinh hotpos trine",2034,ST.ﬁ.T-I;| _ screates [S_T.ﬁ.T-_ID]_ _ | |
Sms("StLdl konko oysteinh hobpos trine”, 2034, 5TAT-I0) | _
| | Findnick"trine",5TAT-IDY | =
| Foundnick_OK("trine", STAT-TR, STAT-ID) M
*:u:uundNick_OK{"trine",STAT-TR,STAT-IDj \/ g
| | o1
| | . .
QSTAT TR || " staticid of | 2
PosRequest i ! | the bUddy
PosResult | | |
— PosResult : ; }
GetilearestHotspot{10.73,59.95,5TATID
Need STAT ID NEEFEStHDtSthI:"IFi",|114?,5TF’.T-ID:I
for routing!

N~

ams("Hotpos: Ifiis 1147 meters any",STAT-ID,EDS":]I

|
T o _ -

|

I

ams("Hotpos: IFi is 1147 meters away Fru:ul‘n kring", STAT-ID, 2034)
I

| |
| |
| MearestHotspob("If", 1147, 5TAT-I0) | |
| |
|
I
I
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Routing PosResult in ICUG
s forward

fForward

[sig instanceof Sms) o
instanceof Inte

[sig instanceof PosResult]

W

[* PosResult *f
String the_string = ((PosResult )isig)).
getPositioningResult();
int ix = the_string.indexOf("<STATICID=");
statid = the_string. substring(ix+10,ix+187;

OGTS dNI

a F* Sms *f
- statid={{Sms)isig)).getFromi);

-

Static id of the
GSM having
been positioned

|l/- frr fimb | — M i = ramdisberl ek mimad™ i 08 T -\Il
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» We want PosResult to be routed according to STAT-ID
— STAT-ID is the static id of the user which identifies the session

= PosResult returns an XML-string which includes the static
Id of the positioned GSM
— which is no longer identical to the user!

= PosResult is a message not defined by you, but in
principle by a third party

— which means you cannot change the interface!

Z
=
3
H
o
o

= \We need to take a closer look at the SMSMediator
Interface!
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PosResult —the javadoc (1/2)

All Classes Package [HEEE]Use Tree Deprecated Index Help

FosReguest PREV CLASS HEXT CLASS FRAMES NO FRAMES
EEBEEH,'E SUMMAR'Y: NESTED | FIELD | COMSTR | METHOD DETAIL: FIELD | CONSTR, | METHOD
mMs

amslnputhedis
amsDutputhde: smsmediators

Class PosResult

Jawva. lang. Object
se_.ericsson. eto norarc. javaframe Meszage
L—smamediaturs.PusBesult

All Implemented Interfaces:
jawa lang Cloneahle

public clazz PosResult
extends se ericsson. eto norarc javaframe Wessage

Z
T
a1
H
a1
o

Drescription: Object representing a Positioning result

Field Summary

Fields inherited from class se.ericsson.eto.y” Osage

/ -
mexcloscage we have could we benefit
used this from this?

Constructor Summary /\ — )

rd ——

PosBesult (java. lang. String positioningPesult, jawa.lang. String messageId)
Constructor for positioning requests
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PosResult —the javadoc (2/2)

All Classes Constructor Detail
FosRequest

PosFesult

. FPosResult

Smslnputhledis
Srns@utpuﬂﬂec public PosBesult (java. lang. String positioningResults,
jJava. lang. Btring messageId)

faulty documentation ]

Constructor for positioning requests

Parameters: )
positioningResulr - to the phone/person you that does this mean? ’

messageld - 3 Urdgque identifier for the message

Method Detail

OGTS dNI

getMessageld
public java.lang. String getMessageXd ()

Retwins:
Feturns the messageld.

sethlessageld
public woid setMeszsageldi|java. lang. String messageId)

Parameters:
messageId - The messageld to set.
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* When the documentation is less than satisfactory (and it
always is), one has to experiment with the interface

= We hypothesize that PATS have had the same need to
tag the communication as we have

— thus we hope that the messageld of PosRequest (that we can
choose) is returned as the messageld of the corresponding
PosResult

= Through experimentation we assert that this is indeed the
case!

0STS ANI
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hotpos nickname

sdicus_hotpos_new J

contr @ ICUcantroller icuproc[3TAT-ID] ¢ ICUprocess dataproc @ Archive

ms("Studl kanto oysteinh hotpos tring”, 2034, STAT-ID) «rreater [STAT-I0]

| Findnick{"trine",STAT-ID)

|
|
|
|
|
Sms{"StLdl konto ovsteinh hokpos I:rine",EEIS‘L;.ﬁ.T-ID}
|
|

Fadndnick_OK{"trine", STAT-TR,STAT-ID)

positionld

PosRequest{STAT-TR, E|T.ﬁ.T 10}

PosResult{"ML file on pos of STAT-TR",5TAT-ID) . \m essage | dj

F'u:us 2esult("ML file on pos of STAT-TR", STAT-ID)
Ge@ﬂ]earestHntspnt{lD 73,59,95,5TATHID

[messageld |

| MearestHakspak"TA", |1 147,5TAT-ID

| MearestHotspok{"If", 1147, STAT-I |

ams"Hotpos: IFi is 1147 mekers away Fer krine", STAT-10, 2034) |

|
|
|
|
|
|
|
|
i:cuundNiI:k Ok {"trine”, STAT-TR,STAT- IDJ| |
|
|
|
|
|
|
|
|
|
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Hotpos submachine

¢ Hotpos

MearestHotspot

@ SendMearestHotspot

®

Falndtick_ MOk,

@ outputinew Sms("Hotpos: MNick not found: "+csm.paraml, csm.staticld, 2034, cam. smsout, csm);

pakarmeter
[el=e]

[csm.pararnl == null]

S0 guUtput (e FiWsm.staticld J,csm to_dataproc,csm);

@3 Findickd

@ outputinew PosRequest (csm.staticId,csm. statieId), csm,smsout, csm);

[carm.validpos]

Foumdiick_ Ok

OGTS dNI

( E - "~y
G2 W aithearestHotspot |

A PosResult @2 HotspatPosition
Y

e 7

failed
s failes [eke]

&0 FindMearestHotspot

I
@@ cervalidpos = csm.parsepos(zEig. getPositioningResult ()

&2 outputinew Smsl "Hotpos: positioning falled”, cerm.staticld,"2034 "), cem.smzout,csm);

15-Nov-09
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e ot (ness PosR equiest (sig.nick _id, csm.staticId), csm.smsout, csm;

messageld

positionid
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Adapted forward doing the routing
@ forward

Forward

[sig instanceof Sms]

i instanceof InternalSignal ]

[zig instanceof PosResult]

W

= §* PosResult *f
statid = {{PosResult){sig)).getMessageld();

f* Sms *f

. = J* InternalSignal */
statid=((Sms)(sig)).getFromi); statid=((InternalSignal i(sig) ). static_id;

OGTS dNI

session id is now very
readily available

for (int i = 0; i = mediatorList.sizel); i++) {
- if (statid. equals(idList.get(il))
{(Mediator mediatarList.get( ). forward(sig);
¥
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More on the problems of routing

0STS AN

... Just to get a feeling for what is normally
behind the scenes
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The receptionist-session-archive architecture
J/routing domain }7

I
& I[:Usystem)

SM3in ; smsInputMediator = ARGS[0],ARGS[0]

& to_icuproc : St ti.:II::IRu:-utn:rmm_mntr h )
[ the router contr : ICUcontroller e —

from_dataproc icuproc @ ICUprocess [*]
s explicitly =
J o _datapro connect to the E
| [ %\singular archive e
putMediator = ARGS[0], o
explicitly connect to il T dE(E

the outward port

explicitly connect to
the router

to_conkr

dataproc @ Archive .
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Our architecture’s routing strategy

* |Local addressing within the routing domain
— in fact each process may only send to its own outward ports
— the routing domain sets up the connections

= EXxplicit connection to either singular parts or port, or to
the (single) router
— In ICU we connect to
= contr:ICUcontroller which is the router (and a singular part)

= dataproc:Archive which is a singular part
» SMSout:SmsOutputMediator which is a singular port

= Routing may take into account any information

— but it is quite normal that the routing is done on a table where an
identifier is mapped to an address

» the address in our case is a port

Z
=
3
H
o
o
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Alternative 1: The global address space

» A global address space means that for the whole system
— any process (or its ports) has a unique address
— any such address can be reached

= This is similar to the web and its URL

* This presumes that
— there is an underlying system of routing

— with the effect that logically there is a connection between any two
processes of the whole system

Z
=
a1
H
a1
o
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Alternative 1: The global routing table

G IEUs',rstemJ

aMSin ¢ amsInputiMediator = ARGES[0],ARG3[0]

F From_conkr
j\y%ﬂ ta_jcuproc ; SthticIDRauter
[S u pe rﬂ uou SU\___> contr : ICUcontralle

Z

common routing table

icuproc @ ICUprocess [*]

uk

ko_dataproc

OGTS dNI

SMSout ¢ smsCutputMediator = ARGS[0],

———4

From_icliproc

|

¢ StaticIDRouter

dataproc @ Archive
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Alternative 2: Multicast / broadcast

GIDUsystemJ AnOther mU|tIC8.St pOrt

amMSin ; SmsInpukMediakar = ARGI[0],ARGS[0]

L
to_icupro
=

contr : ICUcontraler

icuproc ; ICUprocess [*]

ik
to_dataproc

C =
aMSouk ¢ SmstukputiMediator = ARGES[0], ARGI[0] 2
From_ic| L
_icpproc
" Multicast ) - o
u I to_contr U-I
medltator - dataproc § Archive o

sending to all
In icuproc set
U P

El Properties 52 Tasks | Console | Bookmarks | Problems | Search | Find and Replace | Error Log | Classic Search

Eararel g <Port> «MultiCastMediator» ICUtotal::ICU:ICUsystemz:Archivesto_contr
Skereotypes Keywords: |
Daocurmentation
Applied Stereobypes:
Appearance

Adwvanced Sterenkype | Profile: Required
MultiCasttediator  JavaFrameProfile  False

Add Sterectypes, .. | | ‘
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Comparison

= Alt O: Local addressing
— local logic — but more logic through explicit connections
— easy to make several instantiations
— possible bottleneck at the router

= Alt 1: Global addressing
— simple logic, especially when returning answers
— requires underlying routing system
— more global reasoning which may mean more difficult distribution

= Alt 2: Multicast / broadcast
— no routing, the process decides for each message
— simple communication

— each process does a lot of futile work, but this may not be
Important if there are enough concurrent resources available

Z
T
3
H
o
o
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Agile modeling and session identifier

= \We have used Static Id as our session identifier

— This meant that the same GSM may not invoke more than one
session at any point in time

— Not a very tough restriction, but unnecessary and cumbersome to
check
= We chose Static Id as session identifier

— since it was the easiest choice from a system where there were
No sessions

— we had not discovered the augmented features of the SMSPorts
= [t is typical for incremental development that
— early decisions must be reviewed in light of new findings

— and the system re-engineered
— Here we may choose to go for unique session numbers

Z
=
3
H
o
o
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Even More Testing with U2TP
- Focusing on describing test data
- what data to test

0STS AN
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Testing again — focusing on data

= How to describe test data

— wildcards

— data pools, data partitions and data selectors
* Principles for selecting data

— Equivalence Class Partitioning

— Boundary Value Analysis

— Classification Tree Method

= Preamble and Postamble

OGTS dNI
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Wildcards (1) — symbolic values

15-Nov-09

sd kestHokpos

aTestCornponent:
Crystein ¢+ CellPhone

{close to Qslos}

symbolic
value

«5UT
icusystem ; ICUsyskem

«TestCorponent:
Trine ; CellPhone

|
{close to IRt

amsi"studl konto D}'steinh hotpos", 2034, 5TAT-10

| Sms{'Stud] konto ovsteinh hotpos", 2034, STAT-TR)

F‘l:uquaquest{ST.ﬁ.T 10

/

he same value

PosRequest{STAT-TR) |

) \

I another value

\

PosResult{STAT-TR,

PosResulb{STAT-ID)
[

|Sms("Hu:utpu:|5: Ifiis 1147 meters away",3TAT-TR,2034)

ams"Hotpos: Oslo-3 is |512 mekers away”, STAT-ID,2034)

-{palss}-

-{palss}-

INF5150 — Unassailable IT-systems
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Wildcards (2) — explaining symbolic values

= Symbolic values are the same as an instance with a
wildcard value
— String STAT-ID =*
= where the asterisk designates that the value itself is of no importance
— String STAT-TR=*
= another string value (not necessarily distinct from STAT-ID)
= We could also have said:

— Sms(message="Studl konto oysteinh hotpos",t0="2034",from=%)

= again where the asterisk designates "whatever value”

» the disadvantage is that now we cannot easily refer to that value later
— Sms("Studl konto oysteinh hotpos",2034,A-CGHDWQ)

» this becomes almost too concrete with little to gain

0STS ANI
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Testing registration
s bestReq

#TestCamponent: 25T
Cystein + CellPhone icusyskem ¢ ICsyshem

{"Cryskein is nok a regiskered nickname -

Sms("Studl konto owsteinh reg Ovwskein®, 2034, STAT-ID)

| {3TAT-ID s naot a Tegistred skatic id }
| |
| ]
| Sms("Req: you are registered as Qvshein”, STAT-ID, 2034) |
I 1

{palss}-

OGTS dNI

sdtestRegz sdtestReg3

«TestCorponent: #5UT «Test_omponent: #5UT=
Trine : CellPhone icuswstemn : ICUswskem Crvstein @ CellPhone icusystem : ICUswskem

1"Oystein’ is a re'9|i5te"e'j nicknarne {STAT-ID i a registered static d}

ams"3tudl konto oysteinh req Oywstein', 2034, 3TAT-TR) Fms("Studl konto oysteinh reg Haugen", 2034, STAT-I0Y
[ |

{DEIISS}' |

{pa:ss}-

| |
[ |

4ms("Reg: Micknarne Crwskein is already used",ST.ﬁ.T-TR,ZDS‘}J Sms{'|FLeg: wou are already registered as Dystein",ST.ﬁ.T-ID,EIEISJr}
1
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We need a pool of users

= We need a data pool of users Instance | nickname | static id

— Where some have new Oystein | Oystein | STAT-ID
nicknames and static id

— some have old nicknames and Trine Trine STAT-TR
new static id Sverre Sverre STAT-SV

— some have new nicknames ) . —
and old static id Sigurd Sigurd STAT-FS -|Z-|

— some have old nicknames and E
old static id -
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How to define a data pool of Users

the whole pooD

«DataPool:
{3 UserPool

\

dividing the user
cel_lphones In ) )
partitions based

u on Nickname

OGTS dNI

*

- hicks-reg ¥ - nicks-not-reg
W W «TestComponents
«DataPartition -cply @ CellPhone

(3 UserNicknamePartitions = String staticld

"1 a String nicknarne

@ «DataSelectors selectCelPhone () CelPhone

this operation
magically chooses
from a partition
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Equivalence Class Partitioning

= Equivalence partitioning is based on the premise that

— the inputs and outputs of a component can be partitioned into
partitions that, according to the component's specification, will be
treated similarly by the component.

= Thus the result of testing a single value from an
equivalence partition is considered representative of the
complete partition

= |n[|CU:

— provided neither Oystein nor Trine has ever registered, it is of no
concern which of the two users are applied for the test of
registration

Z
=
3
H
o
o
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Boundary Value Analysis

= Boundary Value Analysis is based on the following
premise.

— Firstly, that the inputs and outputs of a component can be
partitioned into partitions that, according to the component's
specification, will be treated similarly by the component and,

— Secondly, that developers are prone to making errors in their
treatment of the boundaries of these classes.
* Thus test cases are generated to exercise these
boundaries.

= |nI|CU:

— There are no boundaries to name spaces

— For Hotpos, the problems should occur where the distances to
several hotspots are the same

Z
=
3
H
o
o
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Classification Tree Method

= As for classification-tree method, the input domain of a
test object is regarded under various aspects assessed
as relevant for the test.

— For each aspect, disjoint and complete classifications are formed.
— Classes resulting from these classifications may be further
classified — even recursively.

* The stepwise partition of the input domain by means of
classifications is represented graphically in the form of a
tree.

0STS ANI
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Testing registration
s bestReq

#TestCamponent: 25T
Cystein + CellPhone icusyskem ¢ ICsyshem

{"Cryskein is nok a regiskered nickname -

Sms("Studl konto owsteinh reg Ovwskein®, 2034, STAT-ID)

| {3TAT-ID s naot a Tegistred skatic id }
| |
| ]
| Sms("Req: you are registered as Qvshein”, STAT-ID, 2034) |
I 1

{palss}-

OGTS dNI

sdtestRegz sdtestReg3

«TestCorponent: #5UT «Test_omponent: #5UT=
Trine : CellPhone icuswstemn : ICUswskem Crvstein @ CellPhone icusystem : ICUswskem

1"Oystein’ is a re'9|i5te"e'j nicknarne {STAT-ID i a registered static d}

ams"3tudl konto oysteinh req Oywstein', 2034, 3TAT-TR) Fms("Studl konto oysteinh reg Haugen", 2034, STAT-I0Y
[ |

{DEIISS}' |

{pa:ss}-

| |
[ |

4ms("Reg: Micknarne Crwskein is already used",ST.ﬁ.T-TR,ZDS‘}J Sms{'|FLeg: wou are already registered as Dystein",ST.ﬁ.T-ID,EIEISJr}
1
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ICU registration classification tree

Registration

/O\

nickname static id of sender
exists new exists new
testReg ® ®
testReg?2 L « />
testReg3 S — 4’> ¢

15-Nov-09
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Preamble and Postamble

= A test preamble is a description of how to get the test
system into a situation where the next test can be
executed

= A test postamble is a description of how to clean-up after
the test

= A combined test may often be done such that the tests
normally make up each others preamble
— TestReg will make CellPhone(Oystein,STAT-ID) registered
— TestReg2 or TestReg3 have then their preconditions satisfied

0STS ANI
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hotpos [nickname]

<7 Hotpos

opndlick_MOK

=

@ outputinew sms("Hotpos: Mick not found: "+csm.paraml, csm.staticld,"2034" ), csm.smsout, csm;

pakarneter —
[else] Z
@3 gutput{new FiWsm.staticId),csm.to_dataproc,csm); TI
@2 FindickId m
H
MearestHotspot U'|
@ SendiearestHotspot [esm.paraml == null] O
@ output (new PosRequest(csm.staticId, csm.statipld), csm.smsout, csm);
Foundmick_OK
&2 output{new.PosRequestisig. nick_id,csm.staticld), csm.smsout, csm);
T [csrn. validpios] Pas Poskesult &0 HotspotPasition
E0WaithearestHotspot | o 5 ]
. J & FindMearestHotspat @ csmnyvalidpos = cem.parsepos{Eia.getPostioningResult ()
apsfailed
[elsa]

2=

‘ @ output{nesy Sms( "Hotpos: positioning falled”, csm.staticld, "2024 "), csm. ssout, csmm ),
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ICU hotpos classification tree

hotpos nick
nickname static id of sender
. . Z
exists new exists new T
e
Ul
- (@)
error sms (?) ® ®
normal ® ®
error sms ® ®
s this intended?>——e ’
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Unintended cases: the positioning stranger

* The systematic testing reveals:

— A complete stranger may position any one registered as long as
he/she knows their nickname

= What was the real intention behind registration?
— That the ones inside can see others inside

— Not that anybody can see the insiders and nobody can see the
outsiders!

— Remedy: Only registered users can position others

= Systematic testing reveals

— not only errors in the design and the implementation
— but also problems with the requirements
= there were inconclusive traces that should have been negative

0STS ANI
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Summary Data-oriented Testing

= Not every possible data combination can be tested

= Therefore we need to group the data
— such that the values in a group can be considered equal

= Apply analysis to form the value groups
— Equivalence Class Partitioning
— Boundary Value Analysis
— Classification Tree Method

= Any systematic approach will be better than nothing!

= UML Testing Profile offers the following concepts:
— Data Pool
— Data Partition
— Data Selector

0STS ANI

15-Nov-09 INF5150 — Unassailable IT-systems 69



	More Testing with U2TP�... and more on routing �... and a few other things
	Testing is …
	Buzz 1: Why Model-driven Testing?
	Types of Testing
	UML Testing Profile
	A book by Springer (978-3-540-72562-6)
	Test Concepts: Black-Box Testing
	Test Execution
	Unit Level Testing
	System and Acceptance Level Testing
	ICU5 system test context
	Test control problems
	Arbitration (1)
	Arbitration (2)
	Arbitration (3)
	Test strategy – acceptance test
	Buzz 2: Testing strategy – advanced tests (Buzz 5 min)
	Dynamic Data (still transient)�Signal hierarchies�Combined Fragments of Sequence Diagram
	Register users
	Register users - decomposition
	Signal hierarchy – normal object orientation
	Effect on routing (1)
	Effect on routing (2)
	Repeating our simple composite structure
	Adding a new service is no sweat!
	The new state machine
	The Archive process enhanced
	Check registration transition
	Write down the names of these UML concepts
	Check consistency with spec!
	Summary of adding the reg service
	On Routing�- and a few other lessons
	Lessons to be learned now
	Hotpos – as of ICU6
	Hotpos – as of ICU7 – a minor change?
	icus_hotspot
	Routing PosResult in ICU6
	The problem
	PosResult – the javadoc (1/2)
	PosResult – the javadoc (2/2)
	Exploring the SMSMediator interface
	hotpos nickname
	Hotpos submachine
	Adapted forward doing the routing
	More on the problems of routing
	The receptionist-session-archive architecture
	Our architecture’s routing strategy
	Alternative 1: The global address space
	Alternative 1: The global routing table
	Alternative 2: Multicast / broadcast
	Comparison
	Agile modeling and session identifier
	Even More Testing with U2TP�- Focusing on describing test data�- what data to test
	Testing again – focusing on data
	Wildcards (1) – symbolic values
	Wildcards (2) – explaining symbolic values
	Testing registration
	We need a pool of users
	How to define a data pool of Users
	Equivalence Class Partitioning
	Boundary Value Analysis
	Classification Tree Method
	Testing registration
	ICU registration classification tree
	Preamble and Postamble
	hotpos [nickname]
	ICU hotpos classification tree
	Unintended cases: the positioning stranger
	Summary Data-oriented Testing

