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Abstract

In this paper, we described evaluation software that can propose rating scale and evaluate automatically on
SDR(Software-Defined Radio) transmitter system. To deduct suitable rating scale, we extracted requirements based on the
operating environment, operating application and operating method because SDR operating software is subordinative to the
hardware. And we implementation evaluation software to automatically quality evaluation using rating scale draw from the
requirements. The implemented evaluation software has automatically evaluation functions using script, can update the
evaluation factor and show visual evaluation result. The implemented evaluation software is used to useful the high quality
SDR operating software development.
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environment ném Y “Resiliency Y Table 3. The functionality scale
Operate using Coping with errors in the . e sub L
radio data by the environment +Maturity Reliability e scale name Purpose of the scale / Desc ription
o Satisfy the real—time Measure of suitable the functional structure in
Real—~time requirements “Hceuracy Functionality specified requirements
operation on using Compliance with specify +Time Efficiency
for communication | ing t reactive Suitability of | X =
Processing tme furctional | A Number of evaluation of the suitable func—
structure tion implementation in accordance with the
. o requirements
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it control o Accurac Bt Total Number of attempt to calculation
Hardvvaredcontrol Check the correct Whhty Functionality v Measure the precision of calculation result
o an'cation operation results +Tfr;gacy Functionality with respect to the modules
munmeunuucﬁonS Control whether or not reactive Efficiency Precision X = A/B,
Comi?leéed. within the A: Number of results satisfying the required
required time precision stage
In the form of | Requirements of hardware Compatibiity o B: Total Number of attempt to calculation
dware monitoring functions +Interoper Functionality, Measure the accuracy of hardware module
management The ability to easily abilit Usability A t control by AP
software identify the hardware state y Cfrllggﬁl}(; 0 X = AB
The software ggg?;g?ée and being inter — Hnteroper control A Number of module is successful
operation is Elements of the hardware ability Functionality, B Total number of attempt to module control
dependent on the | performance evaluation +Time Efficiency Measure that administrator rights to operation
hardware A necessity of capacity of reactive Reliability Protect the software maintenance
operation coping with error in +Maturity right of the X =
hard: ini N
- arcware : administrator A’ Number of access failure for software ad—
Cperation Degree of processing speed | +Time Security access 10 ministrator
at t}tlﬁ re?uest of | and throughput of requests | reactive Efficiency the system | p. Number of attempts to access an invalid
e client administrator
Build—in embedded | Indirect use without the Ul | OResource —Usability, Encryption | Measure the degree of encrypted date/control
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of the data

signal of the operation software

X = A/B,
A: Number of en555crypted transfer from da—
ta/control signal

B: Number of data transmission units

v
ar

Table 4.

4. M2ld Mz

The reliability scale

Ts: Time to request of boot or reboot

Time to transmit data receive a response mes—
sage from the SDR daemon

sub
characteristic

scale name

Purpose of the scale / Description

Maturity

Failure
density

Measure of a successful result to the specified
attempt

X = NFAI/SIZE,
NFAIL: Number of detected failure
SIZE: Program size

Fault density

Measure of the degree of success for unspecified
various attempts

X = NFAU/SIZE,
NFAU: Number of detected fault
SIZE: Program size

Fault
tolerance

Breakdown
avoidance

Measure how to avoid breakdown if a failure oc—
curs

X = 1-(A/B),
A Number of breakdowns
B: Number of failures

Incorrect
operation
avoidance

Measure how much avoid significant errors in the
software operation

X = AB,

A: Number of avoided critical and serious failure
to test case of fault pattern

B: Total number of test case of fault pattern

Data
endurance

Measure the data that is no errors in abnormal
behaviour

X = 1-(A/B),
A: Number of failure the data retention
B: Number of attempt to abnormal behaviou

Recoverability

mean
system
down time

Mean down time of system when a occurs system
breakdown

X =T/B,
T: Total down time
B! Number of observed system breakdown

Auto
recoverability

Does the system will automatically recover from
situations that require recover

X =TB

T: Number of successful recovery the system
down in each case

B: Number of system recovery is needed

Restartability

Ease of system restart

X = AB,

A: Number of times the user has to restart with—
out difficulties successfully,

B! Number of attempt to system restart

Restorability

How data can be restored after an abnormal ter —
mination system

X = AB,

A = Number of restoration successfully restore

data
B = Total number of attempt to data restoration
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Table 5. The effectiveness scale
charascltlgﬁsti . scale name Purpose of the scale / Description
Time required until the run SDR daemon during
] boot or reboot
el | e [x vt

Tf: Time to SDR daemon will be normal oper—
ation

Data
transmission | X = TITs, .
time Tf: Time of receiving the transmitted response
message
Ts: Time of transmitting data
Measure the CPU utilization of SDR daemon in
AP
CPU X = A/B,
utilization A: CPU utilization amount of the SDR operating
software
B: Total CPU usage in AP
Measure the memory utilization of SDR daemon
in
Memory X = A/B,
share A memory utilization amount of the SDR operat —
ing software
B: Total memory size of AP—BBPU
Resource Measure the gate utilization for FPGA im—
ilizati lementation
utilization FPGA gate p il 1
utilization X = AB .
A Amount to actual use in FPGA
B: Total amount used by the gate in FPGA
Measure the frequency spectrum utilization in
Frequency Software
utilization X= A/B,
A Amount to use of frequency spectrum
B: Amount to the available frequency specturm
Measure the how much unwanted source code in
SDR daemon
Source code | X = A/B,
utilization A: Source code that uses SDR daemon
B: Total number of lines of source code for the
daemon
E 6 ASA M
Table 6. The usability scale
sub ..
characteristic scale name Purpose of the scale / Description
How long does the user take to learn to use a
Ease of function
function X = Avg(Ti),
learning Ti: Mean time taken to learn to use a function
Learnability correctly
Ease of How long does the user take to learn how to
learning perform the specified task efficiently
to perform X = Avg(Ti),
a tack in Ti: Mean time until achieved to perform the
use specified task
Can user easily select parameter values during
Default value | nput
availability in | X = A/B,
use A: Number of value that provides a default
B Number of value that user needs to set
Can user to use consistent function in software
erational | X = A/B, N
c%)qsistency A Number of assessment that is maintained con—
in use sistent set of SDR device registers
B: Total number of register set of the SDR de—
vice
Can user easily correct error on task
rabilit X = Ti-Ts, A ) "
Operability Erro Tf: Time of completing correction of specified
correction type errors of performed task
Ts: Time of starting correction of specified type
errors of performed task
. Time of taken process specified task after com—
suitable pleting the software training courses
operation - -
time T = Time required for the user to operate the
software to perform specified task
. Can modify the interface or operation for con—
Provide for venience
user
defined
functions X=A/B

A’ Number of successful the user defined
B Number of attempt to user defined
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Table 7. The maintainability scale

sub

charactenistic Purpose of the scale / Description

scale name

Can see the log data about functionof AP and
hardware module

are able to be continuously used

Bt number of data which are used in other soft—
ware to be replaced and planned to be con—
tinuously reusable

Can user or maintainer easily continue to use
similar functions after replacing this software to
previous one?

. X =AB

. Function A number of functions which produce similar re —
inclusiveness | sults as previously produced and where changes
have not been required,

Bt number of tested functions which are similar
to functions provided by another software to be
replaced

Record the | X = A/B,
log data A: Number of collecting log data about the oper—
ation corresponding to each function

Analysability B: Total number of operation for functions

Can user and maintainer monitor the operating
state of the SDR Daemon

Status
monitoring
to operation

X = AB,

A: Number of proper response to state in—
formation request

B: Total Number of state information request

Can the user or maintainer easily change param—
Ease of eters?

parameter X = 1-(AB),
setting A: Number of fails to change parameter
B: Number of attempts to change parameter

Changebilit
ang Y Can maintainer modify the program the solving

Ease of problem in use

trouble— = SmABN,

shooting A: Time to modify the program

change B: Size of the modified program

N: Total number of program modification request

Can user or maintainer easily step by step check
and operational test after maintenance

Ability to
perform the | X = A/B,
operation test A: Number of stop and restart by maintainer at

check point step by step
B: Total number of check point in steps

Testabilit
Y Can user and maintainer easily perform opera—
tional testing and determine whether the soft—

ware is ready for operation or not?

Easy test X = Sum(TIN,
T Time spent to test to make sure whether re—
ported failure was resolved or not

N: Number of resolved failures

¥ 8 oM HE
Table 8. The portability scale

sub

characteristic Purpose of the scale / Description

scale name

Can user or maintainer easily adapt operation
software to environment?

Operation X = A/B,

software A: Number of errors or failures do not occur, if
adaptability | user operate the software for operating system
B: Total number of times adapted to the re—
spective operating system

Adaptability
Can user or maintainer easily adapt hardware to
environment?

Hardware X =

adaptability | A: Number of errors or failures do not oceur, if
user operate the software for hardware

B: Total number of times adapted to the re—
spective hardware environment

Can user of maintainer easily install software to
operation environment?

Ease of X=1-(B), -
installation | A Number of cases in which user fails in set—up
during set—up operation
B: Total number of cases in which user attempt
to setup during set—up operation

Installability

Can user or maintainer easily continue to use the
same data after replacing this software to pre —

Continued vious one?

Replacability Use

f datz X = AB,
© a A number of data which are used in other soft—
ware to be replaced and are confirmed that they
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Metrics Tables Score(%)

Suitability 97

Functionality Accuracy 100

Security 50

Maturity 76

Reliability Fault tolerance 40

Recoverability 100

.. Learnability 60

Usability Operability 88

Efficiency Time behaviour 90

Resource utilisation 82
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