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Figure 2. Mobile industry shift from vertical to horizontal mode. (Company names in diagram are examples and
are for illustration only).
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What does this imply for Design Methods?
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NoTA
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of Non- NoTA (Network on Terminal Architeture) is Nokia's attempt at
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Figure 1: NoTA logical architecture consisting of three
types of foundation elements called Application Nodes,
Service Nodes and Interconnect
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Requirements

- Specify
Use Case Use Cases
Library (Scenarios)

Identify Partition
Services Services

- Select Specify

MIME DOA Data Service
DOA Handling Interaction
Library

Subsystem
Specification

Define
Service
Protocol

Example NoTA device architecture from: [KKEQ6]
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Specification method (cont’d)

Specification
and Validation
of Non-
Functional
Constraints

Johan m Sub-System Specification:
Lindqvist, .
Dragos m Implements a number of services

Truscan,
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m Testing amounts to:

m Generate runs of the system based on the use cases, and
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Method m Observe behavior and measure energy at hardware interface
m Report results
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Specifying energy and timing constraints
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Johan time the image is requested to the

SR time it is available on the file m For a SIS concrete values

1 Truscan, server no more than 300ms should can be obtained from
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WSl have elapsed. The image should experience or through
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Eriksson
encoded or stored) within 100 ms

m The informal requirement
gives budget

negotiations with 3rd

from the time of the request. With parties _
Wil  one fully charged Li-lon battery (1 m Not every piece of
Ah, 3.3 V) the user must be able functionality needs to have
to take 200 VGA-sized still energy and timing
images, including 20 % overhead constraints

for additional tasks.” _
m Energy and timing

constraints can constrain
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Still Capture SIS
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Power=1E-2
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m Each data type has a state

Bandwidth = BE+8 . . .
machine with extensions

Soecificat for non functional

pecification Delay = 1E-3
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Generation of tests

Specification
and Validation
of Non-
Functional
Constraints

Johan
Lindqvist,
Dragos
Truscan,
Johan Lilius,
Ivan Porres
and Timo O.
Eriksson

Testing
Method

October 4,
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m Tests could be generated automatically from the model

ractice because

m we don't have good automatic test-selection algorithms for

energy

m we want to use the test to communicate an energy
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m Test cases are now defined manually
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init_state
Measurement window: 0.2 s

m As use cases: for integration testing

FileServer

energy < 0.775 J

init_state_2

Measurement window: 0.0 s

peak_power < 0.6 W
mean_power < 0.175 W

coral.jpg-read

Measurement window: 4.0 s

mean_power_deviation < 0.05 W

in: ReadFile_req(bdat2 uri = /coral.jpg, unsigned offset, unsigned length)
out: ReadFile_cnf(unsigned status = 0, bdat2 data)

mean_power_deviation < 0.05 W
mean_power < 0.175 W
peak_power < 0.6 W

peak_power < 1.0 W
energy < 0.53 J

block_size = 10000.0 Bytes
frequency = 4.0 Hz

2007



Specification
and Validation
of Non-
Functional
Constraints

Johan
Lindqvist,
Dragos
Truscan,
Johan Lilius,
Ivan Porres
and Timo O.
Eriksson

Testing
Method

Test setup

‘ NoOTA Subsystem H Test computer ‘

‘ Power Source ‘

Oscilloscope ‘

Standard shunt-resistor circuit ([FNO1, JPEW02, FFB*00])
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m The scope measures Us. Uemr is a high-quality power
supply. Now because U = Ugmr — Us we have that
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Test setup (cont'd)

P = Ul = (Uemr — Us)(Us/Rs)

@l 50.0mA

0.000 %

M400ms| A Ch2 & 0.00V

12 Jun 2007
23:40:10

m Challenge: synchronization of measurement values with

model.
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Result presentation
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0175 7 017107448  0.97756 10
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Method

m [he measurements are mapped back onto the test
represented as a “traversal path”.

October 4, 2007

Conclusions

Specification
and Validation
of Non-
Functional
Constraints

Johan

Lindqvise m We have developed a specification method together with a

Drag .
Truscan, testing setup

Johan Lilius,

Ivan Porres m Partial specifications needed to leave freedom for
and Timo O.

Eriksson imp|ementati0n

m [he approach allows for “quick” validation of energy and
timing constraints

m |t is being introduced into the production process at Nokia

Conclusions

October 4, 2007



Future Work
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Constraints Now we have concentrated on tests a vehicle for
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Dragos m How would you apply automated test generation methods?

Truscan,

Johan Lilius, m Proper evaluation: how cost-effective is the approach?

Ivan Porres

and Timo O. m Was it easier to communicate? Where the products better?

Eriksson

m Abstract models of services to be used for partial
verification.

m Generalise the approach: the NoTA L_IN and H_IN
protocols act as “adapters’. By replacing them we can use
Conclusions the approach for non-NoTa systems.
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