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A Strategy for Validation in Preliminary Design Stage
using The Simulation of Model Behavior

Seung Hun Shin - Seung Kyu Park + Kyung Hee Choi

ABSTRACT

Most part of errors in software development process are included during the stage of requirements definition and

design. And correction or elimination of errors from those stages requires much more efforts and costs than those

from the later part of software development process. However, despite of the importance of the validation of

requirement definition and design stages, several kinds of problem have made it hard to be done successfully.
Therefore, in this paper, we introduce a novel validation process for the preliminary design stage. The validation

process is based on simulations of model and it can be used to validate requirements and model simultaneously.
Models in the validation process will take only the behavior of software and be built on Ptolemy framework. The

usability of our validation process is confirmed with a case study over DNS system environment. And the result

of simulation shows well-known errors or vulnerabilities can be found with simulations of model which has the

behavior of software. This means our validation process can be used as a process to validate requirements and

models during the early stage of software development process.
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AR ERHE RE WESo] 4 W Azl A
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ns.local corr\

@)

DNS Resolver ns.remote.com

Clients.

ks

DNS Resolver

Router

Q

Servers | fstiocal.com Server

www.remote.com

snd.local.com

Local Network

Remote Network

2% 2. DNS A Edo]A HEYT

L3 Header | Sndr Addr | Revr Addr | Sndr Port Revr Port
DNS Header D ARCOUNT
Question QNAME QTYPE QCLASS
Answer ANNAME ANRDATA
Authority AUNAME AURDATA
Additional ADNAME ADRDATA

29 3. oA AR5l DNS WA|x] T

Q5 T=mQl Y Y(cache)o] B+ ShtE] HjolEof| AE
=5 7hefs} sto] FASHGIE o wl, TTL k2 A2st
= gollA 3 DNS A7} &3 i 3 AE Q] |
A WY A oAl ALlste] g TAEL] AU
DNS(authoritative DNS)7} A& o2 HtE 4 Qe
= slgich BN DS 93t Holtols Aojg 1
Y& Zato]AES] [P 49 XE HE W EHRAA ID
2] B DNS| o] M A ALgF DNS AjHe] £
WSS ARSHES jith o] EHZA glolEo] A
7} AH= B DNS AHoflA] Hul §He] Z¢] of
wjolat 35 wA[]| 9] SefolIE| theh Hgo] o-§Fr).

F 1. DNS AH9] oJA} F=(pseudo code)

RR : A resource record in DNS resource record table
tID : Transaction ID in transaction table
portNo : UDP port number in transaction table

.. each scheduled time for DNS actor ...

if no message on input interface
return
else {
Jor each RR in the cache {
update 77L
if TTL is expired
eliminate the RR from the cache
}

take message from input interface
if message is a query { / QR =0
if message from the local network {
if DNS has the RR
response with the IP & return
else
forward the query to remote DNS & return

else {
if DNS has the RR {
response with IP & return
else
response with negative answer & return
}

}
else { // response : QR = 1

if message has correct t/D and portNo {
if DNS has not the RR
make the RR from message
forward message to client
return
}
else
return
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Instances of Random Delay Generator Router

10LDNS

fromLDNS ROUTER
fromRDNS - l toClient

fromClient
-

i

i

Random Delay Gen Class
‘ I_l '"‘"""‘

EEFAEFREE

4

Input Output
Interface

Sleep Actor
(mSec)

Gaussian Distribution

G J [Absolute Value Acotr
Jenerator

[}

[ Sl Actor H Round Actor ]

Composite Actor * Random Number Generator

a9 6. Qo] A Az AR P

DiscreteRandom Source Client

input oulput

Python

MsgConverter Client Console

]
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HA0 8 SIS web 7MY SEto|dEE B4 &
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[CTient-=CUNS. query . aboul vwww. GONTRIOw, Com
LDNS->Client: response : Host | www.dontknow.com: [P Address: Unknown Host
Client->LONS: query : about www.dontknow.com
LONS-=Client; response ; Host | www, dontknow, corm; [P Address: Unknown Host
Client->LONS: query : about www. remate. com
LDNS->Client: response : Host | www.remote.com: [P Address: Remote Host
Client->LONS: guery : about www. dontknow.com
LONS->Client: response : Host | www. dontknow.com: [P Address: Unknown Host
lient->LONS: query | about www. remote. com
DNS->Client: response : Host | www.remote.com: [P Address: IP to Redirection
Clignt->LONS: gquery : about waw.loc_first.com
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