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Scenario-Driven development for Ethernet
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Student: Chen-Hsiang Liao Advisor: Dr. Po-Lung Tien

Department of Communication Engineering
National Chiao Tung University

Abstract

UML is a concept of software engineering. It can decrease the probability of
fault occurring and increase the efficiencyof program development. We use
Scenario-Driven, which is a procedure of program engineering, namely, we have to
realize how the program working, write-down the program use case, construct the
relation between objects, build‘the. sequence diagram, and then transfer the sequence
diagram into object state charts. Finally, we finished the program.

In this thesis, our discussion aims at 802.lag. 802.1ag is a protocol, which is
used in Carrier Ethernet for connectivity fault management. It offers Path Discovery,
Fault Detection, Fault Verification and isolation, Fault Notification, and Fault
Recovery.

For the most part, we discussed how to transfer the state charts in 802.1ag into
our code, how to deal with Signal Event and use Real-Time Scheduler to handle Time
Event. The rest of this thesis, we measured the time that state machine deals with
Continuity Check Message (CCM). Finally, the statistics can justify the efficiency and

stability of Scenario-Driven procedure on computer.
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3.2.1 MEP Continuity Check Receiver # 802.1ag & # p % 77
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HR_RESET
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CCMrecevedEqual = false;

v ‘ v
HR_IDLE
CCMreceivedEqual CCMreceivedLow
A Y
HR_RECORD_EQUAL HR_RECORD_LOW
MEPprocessEqualCCM(); MEPprocessLowCCM();
CCMrecevedEqual = false; CCMreceivedLow = false;
I A

Figure 20-4—MEP Continuity Check Receiver state machine
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¥ %73 4t¢ kP > Equal Opcode Demultiplexer z ﬁ Low Opcode Demultiplexer £
8% - Equal(Low) Opcode Demultiplexer e it #_#¥-3% 13| e CEM & & [ 4
#¢ > Equal ﬁ Low ehZ B 433234t & 7 MD Level ¥ 323t ¢ MEP s MD
Level &_4p & &% & i 4 o

B3k Equal(Low) Opcode Demultiplexer #| %74z 3|7 CFM 4t ¢ 2 CCM> ¢ 4
{ = CCMreceivedEqual(CCMreceivedLow) » 2_ {& £ 4 fi§ % MEP Continuity Check
Receiver 3} i ] > i ¥ MEP Continuity Check Receiver s i ¢ £ j¥_HR_IDLE
iz ~ HR_RECORD_EQUAL(HR_RECORD_LOW) 5 #a% 7 270k i end 516 » =

JE ik LA ) HR_IDLE » % & — = chf 3 o
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3.2.2 MEP Continuity Check Receiver # UML 1 £ } &% 75

O
S HR RESET
'\.
@
© evUCT
@) HR DLE <
o [elsg) kel
-t

@
® evCCMrecevedEqual evCCMreceivedLow
.ilt
i [gettsMEP( )->getMEP_config_ptr()->CCMreceivedEqua [getitsMEP()->getMEP_config_ptr()-» CCMrecgivedLow]
E_
g _HR_RECORD_EQUAL _HR_RECORD_LOW
N
=

evUCT evUCT

B 3-2 UML 1 2. ‘MEP Continuity Check Receiver 1% 77
Bl 32 587 UML L % chdo77 5 2 0 Hendt 1o giw BB LAL8

4

802.1ag & N AR $H /s - ¥ANEE N HUCT Ry » A A1 Ep v L p e

RN

#h e — B evUCT ioff ehE (e = UML 28 ¥ 3 #:57GEN(O & N ) » # R i 7
3% _HR_RESET # 4% ¥]_HR_IDLE -

M # % 1 evCCMreceivedEqual # ‘ﬁ evCCMreceivedLow % &_d Equal(Low)
Opcode Demultiplexer ¥ MEP Continuity Check Receiver k3 i¥ & @ £ 3| ff 3 9

pd s T )2 802.1ag BN AR fE 7 4 Ik AL B o

3.2.3 MEP Continuity Check Receiver { % {4 crif2;% 75
B A UML 1 & #6440 d chuft i ] pde 14 chiide » B30 1 UML 2
B2z ¢ Event # it > Xt 0 7 ARNB TR anc i o T P BE B R LR -

B RPEds > AP RE-H & % % handle() o 2N AT
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void MEPCCR::handle() {

stateCount = 1;

while ( stateCount )

{

switch ( myState ) {

case _HR_RESET:
/IgetItsMEP()->getMEP_config_ptr()->CCMreceived Low=false;
/IgetItsMEP()->getMEP_config_ptr()->CCMreceivedEqual=false;
myState = _HR_IDLE;

stateCount = 1;

break;

case _HR_IDLE:

if ( getltsMEP()->getMEP._config_ptr()->CCMreceivedLow ) {
myState = _HR_RECORD_LOW;
stateCount = 1;

}

else if( getltsMEP()->getMEP_config_ptr()->CCMreceivedEqual ) {
myState = _HR_RECORD_EQUAL;

stateCount = 1;

else {
myState = _HR_IDLE;

stateCount = 0;

14



break;

case _HR_RECORD_LOW:
MEPprocessLowCCM();
getltsMEP()->getMEP_config_ptr()->CCMreceivedLow = false;
myState = _HR_IDLE;
stateCount = 1;

break;

case _HR_RECORD_EQUAL.:
MEPprocessEqualCCM();
getltsMEP()->getMEP_ config_ptr()->CCMreceivedEqual = false;
myState = _HR_IDLE;
stateCount = 1;

break;

9 ,%@g]j\pi&? g & E - B switch case shf & 0 @ * C++3E 3
2. ¢ P (enum) ¢ € RE B dfcp Ak { Aoy 1EIE o

e § % * switchcase € 7 431> 5 7 322 802.1lag - 4p e 7 5 Tk 1§
B > A B4+ 7 while 1 B2 2 — B stateCount %% > * %k F-#4]ix % handle()

Sofcie PEIR L > PPRERIGSTE T PPRERIGE E R SRR o
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3.2.4 MEP Continuity Check Initiator # 802.1ag p 14 5 j#

BEGIN || MEPactive

‘o

CCI_IDLE

—¢ l CClenabled

CCI_WAITING

xmitCCM();
CClwhile = CCMtime (CCMinterval);
MACstatusChanged = false;

CClenabled 8& ICClenabled
(MAC statusChanged
| (CCliwhile ==0))

Figure 20-2—MEP Continuity Check Initiator state machine
Bl 3-3 802.1ag = # p 57 MEP Continuity Check Initiator
B 3-3 5 802.1ag 152 P 2% — B R Ap o st e gLk B S RBP4 e R
FRERFEEaRR .
B EARG 2 A B A 5 5 CCLIDLE 12 2 CCI_WAITING -
4ig » ¥| CCILIDLE - ‘5 d 247 CClenabled: % %@ fehie » k% 27 & »
CCI_WAITING iz # 7 & - CClenabled » &~ 3% MEP Continuity Check Initiator
VEBECCM e hE & ffice “ie» CCLWAITING > % - #3308 10
#d - B CCM #t# > d xmitCCM() ki = » £ %k # MACstatusChanged % =
false» B EF T A 2 - KEFRFR > @K F o EFd CCMtime() k tid-3_» % fpen
CCMinterval 73 Z %3t CCMtime() 713 = mﬁi?l AT Ap e o Ets L X ETAT %
¥ B CCI_WAITING s & (5 i 8 128 3% CCM 4t # ) » 7= & v 5] CCI_IDLE
% #& (MEP Continuity Check Initiator # 1 i¥) o {& {# ;1 &, ¢h%_> CClenabled ¥ -

Forod it op A R i CLI(Command Lind Interface) { #x e % #kc o
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3.2.5 MEP Continuity Check Initiator # UML 1 £ } ¢h& 51

_CCIIDLE @

¥ GEM[evE...

¥

evCondition
[els]

[getitsMEP{}->gethEP_config_ptr(}->CClenabled]

_CCI_WAITING (2]

"8 XmitCCMI;... getltsh...

F3

tmigetitsMEF(}->CCMtime(gettsMEP(}->getMEP _config_ptr(}->CCMinterval )

[NgetltsME P{}->getMEP _conflg_ptrl->CClenabled]]

ligetitsMEP{}>g=tMEF _config_ptr(}--CE [2pabled)é&igilisMEF(>geiMEP, configptr()--MACstatusChanged|{CClhwhile==0})]
B 3-4 UML 1 & pMEP Continuity Check Initiator 7% 7

ik - 802.1ag 15 #32 e1n MEP Continuity Check Initiator #a= 4] 3-4 » —
B 452 » _CCILIDLE 2 & *p # 3 (f = %A p ¢ )% i evCondition » £ {7 2]
%7 CClenabled % E 2 B > 4 4+ T 4 F & » _CCL_WAITING - - & i& »
_CCI_WAITING j# fs » 7 5 i{ {0 3.2.4 | & i chfp e o v— &3 F e 2 & o
Adrlr UML 1 & 2 7 tm() 3 kit FIp B % 2 R > tm()ie B 302 e &
> DR AR QI A i N AT ETRT A
_CCI_WAITING # £ % ¥|_CCLIDLE > ¥ & CClenabled 4% c1 5 true(iX 4% 4
B LA RS false) » 70K B840 6 4 Py & CCLWAITING j# i -

TP AR RPEFER( tm()ie B S BE B ) 0 34 xmitCCM()iE B a5t o
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3.2.6 MEP Continuity Check Initiator { % {4 cr42 ;% 75
Z- Mix AL L T mepScheduler kFTes A P E P PFRFE 2 fg? » 1 &
e ;¢ i E_generateEvent() » 2 i* & %%’ d 35BS 5Y 0 #ohk AL %27 mepScheduler i
#A> % > mepScheduler % & & 42c ¥ 5 ¥ 2 {5 > 17 run()Ht 4 3 A& I
generateEvent():¥-jm erpL & 27 1%7% 34 i & 3.3.2.1 & Real-Time Scheduler #£ 4 ¢ ¢
i -
#4 79 #- MEP Continuity Check Initiator 142 ;% #§ % = 4™
void MEPCCTI::handle(Event* ev_mepcci) {
generateEvent();
stateCount = 1;
while ( stateCount ) {
switch ( myState ) {
case _CCI_IDLE:
if ( getltsMEP()->getMEP _config ptr()->CClenabled )-{
myState = _CCI_WAITING;

stateCount = 1;

else

myState = _CCI_IDLE;

stateCount = 0;

break;

case _CCI_WAITING:
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xmitCCM();
itsMEP->getMEP_config_ptr()->MACstatusChanged = true;
if((getltsMEP()->getMEP_config_ptr()->CCMinterval==>5)ll(getltsMEP()->getMEP_config_ptr()
->CCMinterval==0) Il (getltsMEP()->getMEP_config_ptr()->CCMinterval==7)) {

getltsMEP()->getMEP_config_ptr()->MACstatusChanged = true;

else {

if(itsMEP->getMEP_config_ptr()->CClenabled&&( itsMEP->getMEP_config_ptr()->MA
CstatusChangedll((getItsMEP()->getMEP_config_ptr()->CCIwhile)==0) ) ) {
myState = _CCI_WAITING;

stateCount = 0;

else if ( !(itsMEP->getMEP_config_ptr()->CClenabled) ) {

myState = _CCI_IDLE;

stateCount = 0;

else {

break;

19



T B E o d 2P * mepScheduler B~ 7 & UML 1 £ } eni®jE » 91
2 MEP Continuity Check Initiator =% fs %+ Z & gt Feee s » k1 & &
802.1ag th# ¥ & 117 & o

5 4 & MEP & handle() &3¢ 425 % 34 7 MEP Continuity Check Initiator
¢ generateBvent() & ;% » 4o 4238 7% 1 on

void MEP::handle() {

addStateMachinesRelation();

initialMEP_config(getMEP_config_ptr());
setltsMepScheduler(p_mepScheduler);
itsMepScheduler->getPRealSche()->reset(); // mepScheduler first reset();
itsMEPCCI->generateEvent();

itsMepScheduler->getPRealSche()->run();

}

THT LR % - B EIE e 3 mepScheduler AL o v B WG S ‘Tﬁﬁ =
mepScheduler = run() & 3% fF > 5 & & MEP Continuity Check Initiator % handle()
AF - = > @ 2 F P42 3% MEP Continuity Check Initiator 45 43 7 » & Fl &
*tefed— = generateEvent() © € & mepScheduler 2.6 % - BF £ o

F #Ft» AP & & MEP Continuity Check Initiator 45 § 4434 {7 - ,T* N
# MEP Continuity Check Initiator 7 handle() 3 ;% p 4¢ » generateEvent() » & H =
H 7 - = handle)pF — B 4>~ £ #4 {7 generateEvent()’ #-% i+ 4¢ » 3| mepScheduler
# % > & mepScheduler #2 & ¥ § ¥ 2 o 4opt 2 - MEP Continuity Check

Initiaor i& 5 & A& #% 4c 3| mepScheduler #2 ,T*‘JF’ PR ¥ Sl
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33 ¥ e
R UL RN AR S AR L R QU S I s
+ 15,3 #*(Signal Event) :
AL g E 2 :802.1ag %% p 0 UCT(Unconditional Transition) 7 5 p* &% £ o
-~ BB ER I ZREd B REBRFE T
v PR E & (Time Event) :
= [f- PR ,T%‘u—i 17— =xenE % 1 802.1ag 42 % 7 MEP Continuity Check

Initiator = -~ B pF Ao § B2 CCM e > BT RG22 PR T -

331 BT

-

S _HR_RESET
\
6 evicT

h
@ _HR_IDLE -
5 lelse] J [Ese]
-

® evCCMreceivedEqual evCCMreceivedLow

.*‘t
i [gettsMEP( }->getMEP_config_ptr()->CCMreceivedEqua [gettsMEP()->getMEP_config_ptr()-> CCMrecgivedLow]

El

I
® | _HR_RECORD_FQUAL | [ _#r_recoro_Low |
|

=

evUCT evUCT

Bl 3-5 FELE E R & Bl
Bl 3-5 2 EBEE 2 e &) » 4@ #7771 i9 evUCT ~ evCCMreceivedEqual 14 %
evCCMreceivedLow 3% W EE o A UML 1 & ¢ » 20 evUCT i&f6 & i
o A AT LY § LIRS 4 je e~k _HR_RESET 2 & -
peAd-BEE evUCT ki3] HR IDLE > & # * g0 2 (p L f§

F)RFIGE BB BT 0 R &R 0 4 TR F R (rigeen § F K
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A oM NP A (ST Y NP > Ei# * while loop ¥ stateCount % #c

=
[e=a4

EF o A EAFE - B AR R AL R DT
£ ﬁ » ¥4+ evCCMreceivedEqual # ﬁ evCCMreceivedLow i&® B E i »

3 A4 pe g o i 802.1ag R¥ 2 Y o d 2Rk s d _HR_IDLE # 3 3
_HR_RECORD_EQUAL & ﬁ _HR_RECORD_LOW - #_4d Equal Opcode
Demultiplexer £ % Low Opcode Demultiplexer % j 3 > #7 14 JL#7§ R én& d Equal
/ Low Opcode Demultiplexer # 4 ¥ ¢ % MEP Continuity Check Receiver » f§ %
B - B - &8 > A UML I &Y § 3 GENQEHR I 7 ki * k4
AREIHEAP L FSEAS B R ERA 2 ¥ T % GENOS S o

Bofs AP refs RN BN o ¥ evUCT ez H 9 4p 4 1 H > d ™ 7
%Mﬁ:—ﬁﬁii“ﬁ%iﬁ? IRE A B
stateCount = 1;
while ( stateCount )
{

switch ( myState ) {

case _HR_RESET:

//getltsMEP()->getMEP_config_ptr()->CCMreceivedLow=false;

//getltsMEP()->getMEP_config_ptr()->CCMreceivedEqual=false;

myState = _HR_IDLE;

stateCount = 1;

break;

case _HR IDLE:

if ( getltsMEP()->getMEP_config_ptr()->CCMreceivedLow ) {

myState = _HR_RECORD_LOW;

stateCount = 1;
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d HR_RESET ;# 5 ¥]_HR_IDLE ;& & :i%{evUCT sk 0 B & e while
loop 1 % #7411 stateCount ,T*‘u'v’ UL PRI EEN B EEESES o
¥ ¢t 43t evCCMreceivedEqual 2 ﬁ evCCMreceivedLow &7 fad H &5 & i

WigE g R o AE R S dag S 0 20 & 323 AP 45 MEP

Continuity Check Receiver P42 3% 45 » AL G ¥ ©j #.5 5 » % Segz 4o it p o
CCMreceivedEqual 14 2 CCMreceivedLow & 5 false » #7104k £ 48 € & &
_HR_IDLE & fi & ¥ 3% % stateCount = 0> W % &'k i o § - B CEM 4t ¢
# Equal Opcode Demultiplexer % Z| %75 CCM ) 3% ¢ BF > Equal Opcode
Demultiplexer ¢ £ & =¥ »! MEP Continuity Check Receiver sk fi 4% - » ,Tﬁ—fp'\-ﬂ -
= ¢t v MEP Continuity Check Receiver =7 handle() 3% » gt #% 7 {f £ 3% {9 g2
evCCMreceivedEqual & ﬁ evCCMreceivedLow =1 ;2 » f§ H i;m,ik{;i’a‘w - B
it #% (Equal Opcode Demultiplexer)e® v 3f f % B K it #% (MEP Continuity Check

Receiver) 1.3 3% (handle()) » :i‘ﬁ? Mad e a2 o

332 pREE

HONERFEErAR® > § - B2F £ 8 h3Np» o NP+ Real-Time
Scheduler % 4 4t PF P £ 2 fa— 4 7| @ T o A PR
Real-Time Scheduler f = mepScheduler -

7 &% C3F 7 #% & ihsleep()dd 38 R F1A & A3 multi-thread X ;2™ # * sleep()
Foar g A CPU g * g @ Rk i@ 77 #7m & 7 5 27 802.1ag - p
RAANF oo B P AR PERE R - HORITRE A - 242 (Process) b H 4e AL

#2(Thread) > etk § 40§ 4<% F /R > & * Scheduler ¥ M ¥ fLigth iy g 4 o
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3.3.2.1 Real-Time Scheduler %% 4

- pointer to
MEP ——_mepScheduler 1 mepSchedulers % &L £]:% & &

itsMEP 3 % M
HAMEP& 304

relation

mepScheduler

5 MEP#4T H run() & #
# » start working!

2 mepScheduleri¥
3MEP£|:i4 3k £# Inheritance [ Handlerg|i% i &

State machine Handler [interface

generateEvent() - handl e(Event*]
% AR £ i i Event

i3 4 Event £

mepScheduler &)

relation * j§Event%

 eghandler A AR

CEE  EHE

WEHEE &

mepScheduler# #

Handler* handle virtual

handle[Event*)

] 3-6 Real-Time Scheduler 7 - ®]

B 3-6 #4 i * K P mepScheduler #3885 7 £ 1= = 4= K cnfe i B (2] &
i mepScheduler 2_ ® & & &7 class )Tfu{Handler 2% Event °
mepScheduler & class #w i1 & 7.8 3% % dispatch() ~ run() ~ reset() 2 %
schedule() -
+ reset() : #mepScheduler #7 45 i e Ho s a & F_H#-clock 4~ 451 o
+ schedule() : ;% it #% #- Event ma‘ﬂ 1% -~ Event % ¥ handler_ ma‘ﬂ i (HF ,Tk
dp TR &+ handle( i ¥ )1 2 & B % 2 ohat & P& [ (Delay Time) % &
mepScheduler 7. #c o
+ run() : B {5 3R & B mepScheduler B 4538 (¥ e 58 o
+ dispatch() : mepScheduler 2 7% T F ##r% g0 > ,T&{% S N
handler_sniz % k¥ 7 o
Handler ¥ 4> #75 ¥ 2 & L~ class » # 5 #7F handle()iz B S » 3] %)
% virtual> & % m,ik{.t HFhpERE L ,Tkz?j%’ﬁ PR R 25k AL 4% ¢0 handle()
S5V 1 % virtual A B E_S 7 K AL 4% o handle() S 3N MK R F o

Event i i# class 42 % #%7% %] %] & Handler handler_a‘;q FNERE ﬁ_*?:}% IR
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LEN FOMET E(HEP yazufﬁ PR3 5 {5 4% handle() 3V )iz B o

F-oBEEARERFFIE EBEE 7&%’ & 4 @ 3] handler_#p 1% & 2 -
#% {541 * Handler z ® £ handle() & 3% » ,Tk—fv'jﬂ T AL ¥ e handle() S 3% - 2
VA

M3t -kenid * p F] > 3 A & mepScheduler 7 Handler © 58 4% 7 #4430
mepScheduler 12 2 Event 2 [ 1B % > 4od 7 & % MK > 7R E & § pFRFE E ol
g 2 B - BfcHandler 2 - theni=2E kR % - F A 84§ 7 > @ o #71
ERRF RSN RE B BFFE 2k G307 02 ¥ Handler 122 > {
de et i o

£ F 2 & PR 8 % mepScheduler ;3# 0 generateEvent() 3¢ » ¥ E_[§]
3-6 chih 3R 4
void MEPCCI::generateEvent() {

Event* anEvent = new Event();

anEvent->setHandler_(this);

itsMEP->getltsMepScheduler()->getPRealSche()->schedule(anEvent->getHandl
er_(), anEvent, /*getltsMEP()->getCCMinterval()*/0.5);
}

d At s PRS2 - B4 F-Event ifr 2 541 A k> # 2
Event 4~ ¢ & handler_dp % % f # s handle() ¢ » ¢ i€ * this gk o & (5 £ %
mepScheduler :Xf > #- Event ma‘ﬂ & > Event % ¥ handler_#i>% W 2 pFRFE 2

¢ Delay Time %+ mepScheduler » % = & i & {7 o
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3.3.2.2 Scheduling Scenario

%

:systemn :mepSchedul
er

:Event

:Handler

| Create() l

| | Create()

Y

Create( itsME PCC I—)Teneﬂ!IeEventD

|

schedule()

itsME P->getitsMepS cheduler()->getPReal Sche()}->schedule() |

I X1TIBBO[=0d|¢ Bt it|®

|
I
I
|
I
I
I
I
I |
I I
| |
1 1

1

1

B8] 3-7'mepScheduler Scenario

d B 3-7 20 ¥ 40§23 mepScheduler @ iF AR B L F k- B dAe

b 1Y :i%g £ ¥ mepScheduler £]:% 9% > mepScheduler » %f‘ % # Handler

TSI, £ 5 ¥

Je §]d cliSend FaE m:}ﬂ £ ¥ MEP & B s 4%

(Thread)£|:¢ & kpF > MEP & X gbqm 5 ot 2 @Ak - B- BAlg I ko

%] = MEP Continuity Check Initiator £ — B #5 ¥ % & coyp i 4% 0 72 MEP 4%

¥ 7 & 3 3 {7 MEP Continuity Check Initiator £ generateEvent() & ;% » = ¥ #-H 22

mepScheduler i 3%+ B % > &% If’u? "2 3 17 mepScheduler #2 & ¢ run() & ;% o &

i# mepScheduler ,T*uFlp“ 4038 (% o
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yr
rESEEES RS Sl

s

*F A A AR R 100 B CCM #f & AP #F s % 2 45 - 3

SRR SR RIS SR

v BT RE

ey

ARl

C\

Mt
T % % %L ! Microsoft Windows XP Processional Version 2002 °
¢ 2 g2 8 ! Intel(R) Pentium(R) M processor 1.60GHz e
VMWare : Linux Fedora 8 -

VMWare & 1348 : 256MB ©

ey

AR 2

C\

E Mt
T % % %L ! Microsoft Windows XP Processional Version 2002 °
¢ 2 g2 8 ! Intel(R) Pentium(R) M processor 1.60GHz e
VMware : Linux Fedora 8 °

VMware 3 @48 @ 256MB -

v R
g3 EREE CCM 4 @ 2R > T APk B 0 Bl B ch- B4 o A0
f1* ccmSocketRaw & B 4235 ¥ 12 ¥+ MEP i@ % ) 50 B3te > A £p

MEP #2 & 7 MEPCCR AJZPFRF > 4o 4-1 %777 o
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CCM

A

MEP

ccmSocketRaw

Bl 4-1 F %Pl
A d 552 % MEP #7eni £ 2242 % 1 > @ ccmSocketRaw

E AT 28 S TIORERATAPEZELLE > TV R

A 5 AR e H X180 ¥l VMware B fx Fedora 8 e,k %t o

¥ %% 1 1% putty @453 VMWare X » B fx i process > 4 %] (¥ 5
cliSend 4 2 MEP * - 313?'] ~ JeliSend 4q 4. o ¥ #=cliSend it i process £
K o [ PFY — B process ﬁia?l » ./procotolKernel {5 > ¥ #- protocolKernel £]:%

dr gk s 7 ¢ F iF cliSend T i Bk MEP ma‘ﬁ

' = Bl

X
" ;
4 3
LR E
E

"

28 g
IS

=

s
BN
1]

B42 £33 7% L4 T4
Bl4-2426 3 = B> coprocess’ £ - % cliSend> ¥ — i B| E_protocolKernele
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[rootfpolarbear protocolKernel]$ ./protocolRernel
EEEEEE PIutml kErﬂEl starts EEEE Y

Scheduler has been created.

SequenceLR MEPLTI has been created.

SequencelR AMM has been created.

*w*Input a parameter to process the following : #w«

1
meqid rcv : 0
meqid snd : 32769

e cllnw e

Bl 4-3 #4 {7 /protocolKernel 45 4 {2 7 cliSend ﬁiz?] » B £ MEP shdp 4 (&

\Last logim: Sat Oct 9 02:25:0F €0%
' [rootRpolarbear ~]# cd /home/onu/ONU/I1042pps/protocolfernel/

| [rootEpolarbear protocol¥ernell$ ./cliSend

imsqid snd : O

meqid rev @ 32769

{Input & managed cbject or "createMEF' to create a MEF : creatsMEF
fInput a value ©o managed object ctrlValue : 1

Input & walue to control MEP @ 1

Waiting for corresponding message...

{Corresponding message has been received.

{Halt CLI or mot, [1 to cont. / 0 to halt] : ||

Bl 4-4 T i createMEP 4 4 ¢ cliSend process( &% 23] T % 1)
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11

[ESgid_zevw : 0

[magid and : 32769
;'I'I'I'I'I" ﬂim LR
Eh’.a:un;red abject that want to be modified : creaceMER

I:M i createMER

[receivedialos @ 1

E'I'il"""i'i Eminmim M—" m.n mm CEE R
: addStateMachinesRelation()

| MEFLTI inicBelation()

é:naert[h in Sequencelfl AMM has been exe
(Bead=165572976.

[inmerc () im SequencelR MEFLTI
[Head=165572944.

[ addstateMachinesREl
jhandis(j in MEF has besn specd

[clock = t.

{sth3 is gp!
ghnu.'i.:-:unu: Made
[Corresponding message has been §
E'Il'ili" eliRey seeeee

Bl 4-5 9B 4-3> % S F) createMEP 45 4 16 B 4] 01 i $ijcdt ¢ ch MEP(&

e

L3R % 1)

Bl 4-6 A4 AT %% 2 T £ ./ccemSocketRaw 4o €4 50 Bite
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frase 41
[srare evi.vv_sec = 1286600420
|stare evl.tv_usec = 185776
|Send succeas (320 .

frame 42
|starc cvl.tv_sec = 1IBEES0420
|ocart tvl.ov_uses = L1E3049
Eﬂtnﬂ success {320} .

frame 43
[szare evi.ew_sec = 1ZBEEI0420
|srare evi.ew_usee = 183325
|Zend aussess (330).

| trame 44

‘start tvil.tv_sec = 1206690420
|sTart tvl.tv_usec = 1034219
EEEH sucoesm {320 .

frame 45
|starc cvl.ow_sec = 1ZEEE30420
|starc Evl.oy_uses = 184193
‘uu suscess (3200 .

fra=ma 46
|atart Evl.t¥_sac = 1386690420
(atart tvl.tv_uses = 198344
|Send succeas {(3290).

| frame 47
sTAarc cvl.tv_seoc = 1ZB6E30420
|svarc cvl.tv_usec = 19BE73
[semd success (320).

frame 48
[szare evi.tv_ses = 1ZBEEI0AZG
atarkt t"":--"-'l'_““¢ = 198949
|Send success (320).

frame 49
(start tvl.tv_pec = 1ZEGE304Z0
::I'FHI.'E- tvl.Tw_uses = 195238
|Send success {320).
l{roovfpolarbear protocolMernsl]$ I

B 4-7 % 50 B3te > #e BHLO T S0(RA AT % 2)

A0 F & gy~ B = ch/eemSocketRaw 14 #4100 @3t £pl A PER
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insert() in SequencelR MEFLTI Ras been executed.
Bead=152332016.

additatedachinesfelation]) finished ===se=sesmemcssssssmses——-
Eandle() in HEF ha® been executed.

glack_ = t.

eth3 i up!

Pramiscuaus Hade

Cerresponding message has been recedived.

FREEEE p] ey FEEEEE

SEAIT Time Tv.TY_usec = 121055
end time tvi.tv usec = 121325
BCart time Tv.Tv_usec = 123838
end cime Tvi.ev uses = 124406
start time tv.tv osec = 12754
end time Tvi.cv_user = 178170
SEAYE time tv.ty osec = 141672
end time tvi.tv usec = 14356
BLATC Lime TV.TY_usec = 155764
end cime oyl ey uses = 156286
SCaTC Time Tv.Tv_usec = 156468
end cime Tvl.cv_usec = 156468
SEATE Lime t¥.tY nsec = 158846
end Time Tvi.Tv_uses = 1305&0
SEATT Time TV.TY usec = 160157
end time Evi.tv usec = 160543
SLAIC Cime TV, TV _uaec = 160556
end time Tvl.ev uses = 161858
start time tv.tw_usec = 187340
end time Tvi.cv_usec = 187373
SEATE time tv.tY _usec = 187387
end time tvi.tv usec = 187404
BEATC Time TV.TV uses = 197414
end cime vi.cv usec = 187430
start time tv.tv_usec = 187441
end cime Tvi.cv usez = 1E7457
SEATE time tv.ty nsec = 187467
end time Tvi.Tv user = 1E74E3
SEATT Lime TV.TY_usec = 187404
énd time tvi.tv usec = 187510
ATt time Tv.T¥_osec = 18TH20
end time Tvl.cv_uses = 187536
EEATE Time t7. 07 osec = 187547
end Time Tvi.Cv_usec = 187563
SEATE time Tv.TY usec = 187573
end time Tvi.tv usec = 187083

Bl 4-8 MEP £z Fl4te s IR (Afq 2% 1)

YL R 4-2 3 B 4-8 5 A RIR AR R AT

ER)
A
B
b
)
I
~
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MR oG Ry AU hilo LEALA AP NTRERE 55
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ccmSocketRaw % Z_:

MD Level 3% € 5 6(f & T & > ffld 0~7 387 12) e

Opcode % %% 1 ¢+ 2 CCM 4} ¢ #7Ji3% 4 # Opcode °

#foih MEP 3k -

MD Level % #_% 6> fic & CCM #f & ¢hMD Level -
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AR pE R e 2 1% C3F 7 A7k ik oh gettimeofday() & 58 o
struct timeval tv;
int time;
gettimeofday(&tv, NULL);
printf("" time tv.tv_usec = %d\n", tv.tv_usec);
FI* b e NS RR TRl g P RE - AR > 1% MEP
Continuity Check Receiver &2z 3 ¢ pi LRl # - S FRF T+ o
B fs BN erE R P Ag® CCM 312 e B4 ¢ #icim N & «98_count #k
P> % gettimeofday()d %ot ] % % 10°{ count E % 1 Fyo AP RpERE
% % usec ’ #* PF count #c P ,Tkg E XS ST kD “,/f. Pl th s AV R A i

X B 5100 B o MR T L L TR
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BS-1 %182 15 B AIOEFRF

BIS5-2% 165 30 Bite Ao/



B S5-3% 31 B35 45 Bite U/

Y g

B 54 % 46 B % 60 B3te a9 pFR



BIS-5% 61l BL 75 Bite Ao/

Y g

B 5-6 % 76 %% 90 B4te Aae



B 5-7 % 91 B2 100 B3¢ e p Y

30 & 40usec

40 3 S0usec 3
50 & 60usec 0
60 1 70usec 2
70 & 80usec 1
80 1 90usec 0
100usec 14+ 11

Bl 5-8 L REAUT R
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