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l < ‘ > H q ‘ 1 Home ‘ Downloads ‘ estinetse_all ‘»I @E]E] x
© Recent Name Size Type ~ Modified
application 4 items Folder 7 Feb
r Home D PP
[ Documents D include 2 items Folder 7 Feb
< Downloads ) mar 18items  Folder 7 Feb
dd Music )
D module 6 items Folder 7 Feb
I3 Pictures
D scripts 8 items Folder 7 Feb
vl Videos
= Tiach |i‘ avl_tree.o 5.8 kB Document 7 Feb
I share on192... & E command_processor.o 241 kB Document 7 Feb
) E communicate_with_gui.o 6.7 kB Document 7 Feb
+ Other Locations
@ communicate _with_simulation_server.o 10.0 kB Document 7 Feb
@ container_manager.o 189.1kB  Document 7 Feb
E dispatcher.o 93.3kB Document 7 Feb

# A mdf H#%1& 0T LIEE]—(E UserDefined Y EH &% - 41 NEIFT/ -

l < ‘ > H 1 ‘ {2 Home ‘ Downloads ‘ estinetse_all ‘ mdf ‘ >‘ @E]E] x

® Recent Na[‘n_e e - %I.Z_e_..._ T\,rpe Mod|ﬁ¢q
& Home D mifx 2 items Folder 7 Feb
[ Documents

D mnode 2 items Folder 7 Feb
+» Downloads

D openflow 2 items Folder 7Feb
dd Music
@ Pictures D phy 1item Folder 7Feb
vl Videos D pktgen 3 items Folder 7 Feb
W Trash D sdn_wifi_infra 2 items Folder 7 Feb
B shareon192.. & D teleportal 1item Folder 7Feb
+ Other Locations D traffic_control 1 item Folder 7 Feb

user_define 25 items older
defined 25 Fold
D vehicular_network 3 items Folder 7 Feb

UserDefined H $t# 7 25 ([ UserModule #YJ MDF f£2£ » [R¥aEEH
{EFHHYE UserModule0l1 fYfEAH » RIFLFERUIAE ZEARME L -
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| < ‘ > || 1 ‘ @ Home ‘ Downloads ‘ estinetse_all ‘ mdf ‘ user_defined ‘>| |X| |:_:| |;| x

© Recent Name * Size Modified
o H . user_module_01
ome
[ Documents |_| user_module_02 605 bytes 7Feb
~, Downloads = user_module_03 604 bytes 7 Feb
Music
dd |_| user_module _04 605 bytes 7 Feb
21 Pictures
|_| user_module_05 604 bytes 7 Feb
vl Videos
@ Trash |_| user_module_06 614 bytes 7 Feb
B shareon192.. & |_| user_module_07 604 bytes 7 Feb
user_module_08 604 bytes 7 Feb
+ Other Locations I—I e -
|_| user_module_09 604 bytes 7 Feb
|_| user_module_10 606 bytes 7 Feb
|| user_module_11 604 bytes 7 Feb
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Hoeh— (A0 T T SRR A © S8 ME R A B REH AT (2 -
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MDF f2HY & B 2 #%"ModuleSection” UL 7 “EndModuleSection” fir 15 o
i FEH = KEME 0 475" "HeaderSection" ~ "InitVariableSection" -
"ExportSection" - 75 = {E& R4S FEEIF VRS 770 Al 5
"EndHeaderSection" -~ "EndInitVariableSection" - "EndExportSection" -

HeaderSection &R E E FEAHA 4 ~ DS 4AATER Group(GUI 43
KEH) > DURAERSAEER » 2B E SESE -

InitVariableSection &I 2 E 3 GUI IR 23 » Flan$zsH
TEXTLINE ~ RADIOBOX ~ CHECKBOX ~ GROUP {5525 o
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user_module_01 ‘

1 ModuleSection

2 eaderSection

3 ModuleName UserModuledl
4

3l GroupName USER_DEFINED
6 Introduction "Empty module for development"
7

8 EndHeaderSection

9

10 Initvariablesection

11 Caption "Parameters Setting"
12 FrameSize 320 90

13

14 Begin BUTTON b ok

15 Caption "OK"

16 Scale 250 17 60 30
17 ActiveOn ALL MODE

18 Action ok

19 Comment "0OK Button"
20 End
21
22 Begin BUTTON b cancel
23 Caption "Cancel"
24 Scale 250 49 60 30
25 ActiveOn ALL MODE
26 Action cancel
27 Comment "Cancel Button"
28 End
29 EndInitVariableSection
30
31 ExportSection
32 Caption "
33 FrameSize 00

34 EndExportSection
35 EndMoau[egecflon

F oA T WA {E 28 RIL B ST5 AT HeaderSection HH'E & FA{E 2
B —{EEZ"MyNumber" ; 55—{fE&"MyString"{E HeaderSection 9 » 4[]

NEELFRTR

ModuleSection
HeaderSection
ModuleName
GroupName
Introduction
Parameter
Parameter

EndHeaderSection

InitVariableSection

UserModuleO1

User_Defined

"This is a user-defined module."
myNumber 300 local

myString 111.111.111.111 local

15



Caption "Parameters Setting"
FrameSize 32090
Begin BUTTON b_ok
Caption "OK"
Scale 25017 60 30
ActiveOn ALL_MODE
Action ok
Comment "OK Button"
End
Begin BUTTON b_cancel
Caption "Cancel"
Scale 25049 60 30
ActiveOn ALL_MODE
Action cancel
Comment "Cancel Button"
End
EndlInitVariableSection
ExportSection
Caption "
FrameSize 00
EndExportSection
EndModuleSection

Brid 2B BRI T2 Parameter, BEEZE QIR EIAN > 3
P ATHEAE » i —(HER A2 local > F1&—{E A 72 GUI B
FH > o[ LISE Tk A 4HET -

SERZ 1% > BR5ERK MDF A8 T il S 8HVEOE -

PEE FII5HEES 2 Y USER MODULE 01 fH4H 2% E s HL MDF HHEVECE
18 o SH{EFELH T H1H head PR cc 18 » user_module_01.h fEZ(ir
B2 EEHER HEE ™A include/module/user-
defined/user_module_01.h ; 534} user_module_01.cc fE2ZE N B E1T 5
EHERY H $% T~ HY module/user-defined/user_module_01.cc

W N R SRE AR
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© Recent Name ~ Size Modified
@ H D by _authorization 22 items 7Feb
ome
[ Documents . user_module_01.h 448 bytes
~ Downloads D user_module_02.h 416 bytes 7 Feb
dd Music =
U user_module_03.h 416 bytes 7Feb
A Pictures
vl Videos
{@ Trash
[m share on 192.. =
+ Other Locations
I “user_module_0Lh" selected (448 bytes)
l < ‘ > H 4 ‘QHome ‘ Downloads ‘ estinetse_all ‘ module ‘ user-defined ‘bl @EE X
O Recent Name ~ Size Modified
au D by _authorization 44 items 27 Feb
ome
[ Documents . user_module_0l.cc 6 Mar
& Downloads E&, user_module_01.0 90.6 kB 6 Mar
dd Music =
U user_module_02.cc 606 bytes 7 Feb
A Pictures .
IE@ user_module_02.0 75.4 kB 27 Feb
vl Videos
& Trash u user_module_03.cc 606 bytes 7Feb
B shareon192.. A E&, user_module_03.0 75.4kB 27 Feb

+ Other Locations

| “user_module_0l.cc” selected (1.7 kB)

f£ user_module_01.h &5 & W E S BEE {7 MDF Ay ([H S 80E 8
if_and_medium_conf &8 A #E2K - B & —(E2E%E Number ~ —({EF 845
f String © U1 NALFHR
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#ifndef __user_module_01_h_

#define __user_module_01_h__

#tinclude <event.h>

#include <object.h>

class UserModule01 : public NslObject {

private:
int Number;
char *String;
public:

UserModuleO1(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argvl[]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

#endif /* __user_module_01_h__*/

MAE user_module_01.cc fEHYZERET-H » 753 vBind_int F[1
vBind_char_str }iﬂﬁ{l & EstiNet FTHEALAY API > & MDF Y%7 {H BifsaH
HRHYE AR - S —{E2E MDF frE RIS 8% - 55 {E R
FEAEREAH FR AR &K B MDF 9“&%[!3’3 CH+8880 « FIVEN MLFFR © 1MAE
init RELH o iRFiE W (E R H AR (FIEAIA ANSI escape codes #2Eil]3C
FeRtE S AR e FRER)

#tinclude <stdlib.h>
#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);
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UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char
*name): NslObject(type, id, pl, name) {
vBind_int("myNumber", &Number);

vBind_char_str("myString", &String);

UserModule01::~UserModule01(){}

int UserModuleO1::init() {

/* exercise 1 */

printf("\e[1;31;40m\nExercise 1: myNumber = %d, myString = %s\e[m\n",

Number, String);

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

PEEFARE I PRSI ART5HY H 8% 1 > ${T make 2K dméEFTAHYIR G
B -

FHET make install » &5 EES [#E (estinetse) Y binary 72 DL Kz [l il 2% &
&0y mdf 7% > #K 2] GUI THEHE T8 AHVESTE (bin 5 & E]

19



/usr/local/estinet/bin > mdf & HI-2 @£l /usr/local/estinet/etc/mdf) »
W N EFTR -

I(‘)Hi‘lﬂ‘usr‘tocal‘estinet‘etc‘mdf‘»‘ = =
© Recent Name ~  Size Modified
£ Home D vehicular_network 3 items 16:01
[ Documents I user_defined S e
+ Downloads D traffic_control 1 item 16:01
dd Music
D teleportal 1 item 16:01
& Pictures
D sdn_wifi_infra 2 items 16:01
v Videos
& Trash D pktgen 3 items 16:01
& shareon192.. =2 D phy 1 item 16:01
fl 2 items 16:01
+ Other Locations D opentiow ftem
D mnode 2 items 16:01
D mifx 2 items 16:01
(77 macso211 3items 16:01
‘ “user_defined” selected (containing 25 items)
=—

DL FEEAT make install {if > B5eRARA GUI - RUB I A MDF 2802 (E
@@ EAE GUI — BB RE - %ﬁ%%ﬁmmmwﬁ%ﬁA’w%
R A S B RIVERIPA GUI FREE SR - QR R
T SEESE A - QI LUR IR GUI 0 GUI
AMEAH - SR LIEEIEE - SRR -

Sepl EHCPERTR o dmaFschi o A6 H. install SERK -

PR BB = (E4 I -
F— AT estinetid » 40 TN EIFTR -
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root@localhost:~

File Edit View Search Terminal Tabs Help

[root@localhost ~]# estinetjd
ServerSocket listen to port:9810
ServerSocket listen to port:9800
(Active:0| fd:3) (Active:1| fd:4)

BB EER It THE < estinetss
root@localhost:~

File Edit View 5Search Terminal Tabs Help

[root@localhost ~]# estinetss
/usr/local/estinet/bin/
ServerSocket listen to port:

08 FD:3
ServerSocket listen to port:9§

830
840 FD:4

ServerSocket listen to port:9880 FD:5

UnixDomainSocket Bind Path:/tmp/estinet FD:6

1514197808 /root/.estinet/estinetss/workdir/1514197813-job/ 0 1
[To estinetjd...] register|127.0.0.1|9830|9840|IDLE

[From estinetjd...] 0K

set background job status|127.0.0.1|9830|9840|1514197808 | FINISHED |

55 = (L ImIRETT GUI $55 " estinetgui” -

B/ RIIRIES & Protocol Stack Y GUI {EAE & RAR
EHTFERHRL GUI » TE&% Uit A estinetgui » BEEA{EBHRULIAES
(user_moduler01.xtpl) » M JHAE] G =B TIEHEE -

JEEE estinetss FY&X Ui (g T AY4E B -
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N R A RA(EETRE - HEVARUA User module0l FYEAH » 52 IE4HAY init RS
SIEN2HE - NIE I ARG - ﬁDTl)ﬁﬁT °

In CmdProcessor::cmdEndCreate(), Node 2's protocol stack construction ends.

The maximum node ID in this simulation is 2.

The maximum socket non-blocking read count for a traffic generator process is 10.

In Node::command(), node 1 calls Node::MobilityEvent() to set up each mobile node's initi
add interface: add interface, node:1 port no:1 dev:tunl rename:eth®

[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/workdir/1524

In Node::init(), the initialization of node 1's all modules succeeds.
add_inter add interface, node:2 port_no:1 dev:tun2 rename:eth@
[FlowC lassrrler] Warning: No flow rule setting file /root/.estinet/estinetss/workdir/1524

In Node::init(), the initialization of node 2's all modules succeeds.

run "2 qh 1n1t sh"
net.ipv4.cont.all.forwarding =
net. 1p"4 {onT all.rp_Tilter = G
net.ipv4.cont.eth@.forwarding = 1
net.ipv4.conf.eth®.rp filter = @

B {ZI{ Layout
T estinetss B RAYAE SR E MDF 2B THRAE « WREIEE GUI Y
A ABUEAYEE > FREEZAE MDF H{fiF TEXTLINE R LABEL ZE¥)14- -

ModuleSection

HeaderSection

ModuleName UserModule01

GroupName User_Defined

Introduction "This is a user-defined module."
Parameter myNumber 300 local
Parameter myString 111.111.111.111 local

EndHeaderSection

InitVariableSection

Caption "Parameters Setting"
FrameSize 32090
Begin TEXTLINE myNumber
Caption "My Number "
Scale 1018 220 30
ActiveOn MODE_EDIT
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Enabled
Type
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled
Type
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment
End

EndInitVariableSection

ExportSection
Caption "
FrameSize 00

EndExportSection

EndModuleSection

TRUE
INT

"An Integer"

myString
"My String "
104822030
MODE_EDIT
TRUE

IP

"An IP string'

b_ok

"oK"

25017 6030
ALL_MODE
ok

"OK Button"

b_cancel
"Cancel"
2504960 30
ALL_MODE

cancel

"Cancel Button'
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A MDF HYR{E TEXTLINE #}{f > 7% estinetse_all H % N FEZEIT
make install » EHECAFHY MDF FE#ETSE] GUI SEEVAIMLE - (HERG A
2% GUI A HEHTFRRL > "] LB 5] Module Editor 7 USER
MODELE 01 #E4H I AYIHIBE T -

LN

UserModule01

Parameters Setting

My Number B00__—

My String 111111111111

£ Hostl |17 My Number i A 400 > My string Bifj A 222.222.222.222
FRETIEE—2K > JE & estinetss $iEg » ]G E] Hostl EFIEIHIEEL
BT W TFEFTR -
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Module Editor x

Module Group =
80211P - |
[ WME |
UserModule01 x
Parameters Setting
My Number 400
My String (222222222 273 ) Cancel
——
=]
A 1 i
Snapshot ‘ w H ra$ “ Undo H Redraw “ C.T.AM. H CT.ON. H oK H Cancel I

root@localhost:~

File Edit View Search Terminal Tabs Help
T al... g r L. i cal... root@local...

register new random key: 8, seed: 8, r_d: 258d5d0

register new random key: 9, seed: 9, r d: 258dec®

register new random key: 10, seed: 10, r d: 258e640

register new random key: 11, seed: 11, r_d: 258fd10

register new random key: 12, seed: 12, r d 2590270

In CmdProcessor::cmdEndCreate(), Node 2's protocol stack construction ends.

The maximum node ID in this simulation is 2.

The maximum socket non-blocking read count for a traffic generator process is 10.
In Node::command(), node 1 calls Node::MobilityEvent() to set up each mobile node's initial
location and mobility events (if any) that will be triggered during simulation.
add interface: add interface, node:1 port no:1 dev:tunl rename:eth@

[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/workdir/152473
3403-job/per_node/nodel/user_module@l.nl il.flow_rule, use default priority.

In Node::init(), the initialization of node 1's all modules succeeds.

add interface: add interface, node:2 port no:1 dev:tun2 rename:eth@

[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/workdir/152473
3403-job/per_node/node2/user_module@l.nl il.flow rule, use default priority.

In Node::init(), the initialization of node 2's all modules succeeds.

current ticks= 0, run "2 sh init.sh"
net.ipv4.conf.all.forwarding = 1

25



DRIEE BT PARA S & 1] LAE F MDF 5 1C GUI > Zfeasos B biies [Hy 2
e

B {§H] get_nid()
TEFNENGER T » HEEA HZW—EEREEIRY > o] DUEA get_nid()iE
{E API ZRFEHBCHIED -

printf("\e[1;31;40m\nExercise 1: Node ID = %d, myNumber = %d,
myString = %s\e[m\n", get_nid(), Number, String);

FIENGERA N EAR -

root@localhost:~

File Edit View Search Terminal Tabs Help
root@local...

In Node::command(), node 1 calls Node::MobilityEvent() to set up each mobile node'
location and mobility events (if any) that will be triggered during simulation.
add interface: add interface, node:1 port no:1 dev:tunl rename:eth@
[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/workd
3750-job/per node/nodel/user module@l.nl il.flow rule, use default priority.

In MNode::init(), the initialization of node 1's all modules succeeds.

add interface: add interface, node:2 port no:1l dev:tun2 rename:eth®
[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/workd
3750-job/per node/node2/user module@l.nl il.flow rule, use default priority.

2's all modules succeeds.

current ticks= 0, run "2 sh init.sh"
net.ipvd.conf.all.forwarding = 1
net.ipv4.conf.a11.rp_filter =0

L

B TEXTLINE AY4HER
TEXTLINE HEEHFZAMENSET EE > 55 EM$% B > 5 MDF
FTE S HEEEEMN 48 - D HEGE M EE AT -

Caption :
A] DASEE R RIS
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Scale
Y1 bl > "Scale 10 48 220 30" > VU{EBHE S HIRFE X ¥ » &
&~ S - /A LAIXY £50,0 ¢

ActiveOn
A ={E{E T LLE%%E » MODE_EDIT, MODE_SIMULATION,ALL_MODE -
FEEFE B EYEET—E GUI FYREZL N 1T active Y o #155%
JE k5 MODE_EDIT » RIZE{E¥{44E Edit 5550 T & enable #Y < 1f]
MODE_SIMULATION EIZ7E G #5542 enable 17 ; ALL_MODE {#
R e LI — (B = N #2 enable Y -

Enabled
EES AT E OFF » ASEYIFANZH enable(Pfg) » EHEE
R - 40FFy on - BUEAEFE AR T active » 4 & #
enable » FE{EHE{E -

fH 7T © vBind API

Rl RS (2T A A E vBind pREY - FEER P GUI
ZEtHHY if_and_medium_conf fhEIRAAH SR - i A BIfEHEES [ bRy
1:':[ o

RRERE 1-1 FAESELF MDF 1% » 1F GUI B THARERT - &k

if_ and_medium_conf FZ 4515 %S [ 22 - 1ffy if_and_medium_conf 1
UserModule01 FYSEH{EY N~ -
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user_module_01 3 |user_module_0L.h ¥ |user_module_0l.cc ¥ |interface ¥ |node.cc 3 | user_module0l...and_medium_conf 3¢

Set RandomNumberSeed = @

Set WirelLogFlag = on

Set WirelessLogFlag = on

Set WiFiEnableBitErrorlla = off
Set WiFiChannelCedinglla = on

Set WiFiEnableBitErrerlln = off
Set WiFiChannelCedinglln = on

Set WAVEEnableBitError = off

Set WAVEChannelCeding = en

Set RunTimeFrameAnimationAndNodeMovement = off
Set RunTimeSDNGroupingStatus = off

Create Node 1 as HOST with name = HOST1
Define InterfacelD 1
Module Interface : Model Interface InterfaceID 1
Set Nedel Interface InterfaceID 1.tunnel_type = tap
Set Nodel Interface InterfaceID l.nat id = 0
set Nodel Interface InterfaceID 1.if name = eth®

Set Nodel Interface InterfaceID 1l.max glen

set Nedel Interface InterfaceID 1l.leg_qlen =
Set Nodel Interface InterfaceID 1.leg option = FullLog
set Nedel Interface_ InterfaceID l.samplerate 1
Set Nodel Interface InterfaceID 1.logFileName = user module@l.interface nl il glen.log

Set Nodel Interface InterfaceID 1.leg drop = off

1
user_module®l.interface_nl_il drop.leg
Set Nodel Interface_ InterfaceID 1.EnableClassify = on

Set Nodel Interface InterfaceID_l.ClassivaileNEEe = user module@l.nl_il.flow rule

Set Nodel Interface InterfaceID 1l.drop samplerate

Set Nedel Interface_InterfaceID l.droplegFileName

Module UserModule@l : Nedel UserModule@l_ InterfaceID_1
Set Nodel UserModule®l InterfaceID_1.myNumber = 480
Set Nedel_ UserModule@l_ InterfaceID_l.myString = 222.222,222.222

Module MACE823 : Nodel MAC8023 InterfaceID_1
Set Nodel MACB823_InterfaceID l.mac = 0:1:0:0:0:1
Set Nodel MAC8023 InterfaceID_1.lock _mac = off
Set Nodel MAC8823_ InterfaceID 1.PromisOpt = off

Set Nodel MAC8023 InterfaceID_l.mede = full

Set Nodel MAC8023_InterfaceID 1.leg = off

Set Nodel MAC80823 InterfaceID_1l.legInterval = 1
Set Nodel MAC8823 InterfaceID 1.NumCollision = off
Set Nodel MAC8823 InterfaceID_1.NumUniInPkt = off

Set Nodel MAC8823 InterfaceID 1.NumUniOutPkt = off

Set Nodel MAC8023 InterfaceID 1.NumUniInQutPkt = off

Set Nodel MACB823 InterfaceID_1.NumBroInPkt = off
Set Nodel MAC8823 InterfaceID_l.NumBroOutPkt = off

Cat Madal MAC2A22 TntarfaraTh 1 MumBraTofotblkt — nff

RIIE > B4 4 vBind BTNV 0 38 A if_and_medium_conf 7546
{6 > F vBind » THIAM BTG R REEG A © B pifsits [ZEE sy > 2

BT fE A AR vBind BREIR(int ~ uint8 ~ uintl6 ~ bool ~ float

double ~ char_str ~ ip ~ ipv6 ~ mac) * Fij &+ MDF RTS8, » (B E

FRLH Ay, o NAEMERB] vBind _int 2S5 ([ API -

vBind_int("myNumber", &Number);

SE 1-2

4 RADIOBOX & GROUP
P N 2Ic(# F RADIOBOX A& (¥ F4k3E Layout -
SRR E B2 ) RADIOBOX » §MNg i FE ELHE L GROUP #)(f:
RADIOBOX HYF 5 & 75 2R GROUP ML & -

MDF 5540 AT -

ModuleSection
HeaderSection

ModuleName UserModule01
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GroupName
Introduction
Parameter
Parameter

EndHeaderSection

InitVariableSection
Caption

FrameSize

Begin Group
Caption
Scale
ActiveOn

Enabled

Begin RADIOBOX
Option
Enable
Enable
OptValue
VSpace
EndOption

Option
Disable
Disable
OptValue
VSpace
EndOption

Type
Comment

End

Begin TEXTLINE
Caption

Scale

User_Defined
"This is a user-defined module."
myNumber 300 local

mysString string1 local

"Parameters Setting"

350170

g_radio
"Mode"

1015 260 135
MODE_EDIT
TRUE

myString
"op1"
myNumber
lablel
"string1"

5

"op2"
myNumber
lablel
"string2"
40

STRING

"radiobox test"

myNumber
"input Number"

353518035

29



ActiveOn MODE_EDIT

Enabled FALSE
Type INT
Comment "for test"
End
Begin LABEL lablel
Caption "(INT)"
Scale 220353535
ActiveOn MODE_EDIT
Enabled FALSE
End
End
Begin BUTTON b_ok
Caption "OK"
Scale 28017 60 30
ActiveOn ALL_MODE
Action ok
Comment "OK Button"
End
Begin BUTTON b_cancel
Caption "Cancel"
Scale 28049 60 30
ActiveOn ALL_MODE
Action cancel
Comment "Cancel Button"
End

EndInitVariableSection

ExportSection
Caption "
FrameSize 00

EndExportSection

EndModuleSection

PEE T MDF 1% install > BHRL GUI % > ST FATR |



Parameters Setting
Mode
® opi

UserModule0l

Cancel

input Number (400 | (INT)

op2

RADIOBOX k2 GROUP fHEHZEHIANE » 352518 B

Gk 1-3
€ CHECKBOX

B 5 f5E F] CHECKBOX >

sAERA A T EsEEfEEE -

ModuleSection
HeaderSection
ModuleName
GroupName
Introduction
Parameter
Parameter

EndHeaderSection

InitVariableSection
Caption

FrameSize

Begin CHECKBOX
Caption
Scale
ActiveOn
Enabled

Option

OptValue

UserModuleO1

User_Defined

"This is a user-defined module."
myNumber 300 local

myString 111.111.111.111 local

"Parameters Setting"

350170

checkl

"Set My Number"
1050 180 20
MODE_EDIT
TRUE

"TRUE"

on
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Enable
EndOption

Option
OptValue
Disable
EndOption
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled

Type
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment

End

EndInitVariableSection

ExportSection

myNumber

"FALSE"
”Off”

myNumber

nn

myNumber
"My Number "
1070220 30
MODE_EDIT
FALSE

INT

"An Integer"

b_ok

"OK"

28017 6030
ALL_MODE
ok

"OK Button"

b_cancel
"Cancel"
2804960 30
ALL_MODE
cancel

"Cancel Button'
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Caption
FrameSize 00
EndExportSection

EndModuleSection

PEE B MDF £5 install » BHAEL GUI 18 » SWITEEA A~

UserModule0l X

Parameters Setting

| Set My Number Cancel
My Numiber 400

CHECKBOX HEA S HHAET » 5525f#% B -
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28 %% : MDF E Run Time Query

AREEEES

(1) ~ @1{al{#E FH RUN TIME QUERY

(2) ~ Z5—7%# EXPORT SECTION {y#{4: -- ACCESSBUTTON

(3) ~ 55 —fd EXPORT SECTION HJ#j{f -- INTERACTIONVIEW
(4) ~ 7148 EXPORT Y API > DL Kz COMMAND #={f FUNCTION

R

Chapter2.tar.bz2

MDF o a] DR SRS h A sy s S Y A AT > 537172 ACCESSBUTTON > 55—
f#H & INTERACTIONVIEW - 75 el ZEAE O A 1Y COMMAND LR85 DL K.
EXPORT [ -

B REEUE

B PR EE S —F FHY user_module0l.xtpl #FIFHEE - WHCE
user_module_01 Ay » AF &/ rad u] DAIERRBEAT TS - 1] DISEH G
TETARH 2RI LIRE

E B EFIREE T A EER 0 B0 HOST 1 i1y application FEEEIA
stcp -4 1.0.1.2 > [fj HOST2 Y application FZ& A rtep -4 » 0 N EFT/R ¢
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Node 1D |1
Application Interface

Enable Start(s) Stop(s)

Command Co

Node ID |2
Application Interface

Enable Start(s) Stop(s)

100

Command C

Host

Node Type Host

Flow Classification

Command

DNS Routing

Operation

Host

Node Type |Host

Flow Classification

Command

tep 4

DNS Routing

Operation

Firewall

Virtual Machine »

Add
Modify
Delete

Delete All

Enable All

Disable All
Adjust Start Time
Adjust Stop Time

App. Usage

Module Editor

C.P.T.O.N Cancel

Firewall

Virtual Machine »

Add
Modify
Delete

Delete All

Enable All

Disable All
Adjust Start Time
Adjust Stop Time

App. Usage

Module Editor

C.P.T.O.N. Cancel
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HE% 7y TR ERRBUER AR » DUFIRZE A5 (1 » B 751 € _Tools
HY”Configure Simulation Processes— Simulation— Set the Progressing Mode—Try to
Synchronize the Real-World Clock” » 53/ i3 i B L B il — 2L -

Set the Progressing Mode x

Run as Fast as Possible

The simulation engine process will try to use up all available CPU power and run as fast as possible.
The progress of simulation time could be faster than the real-world clock in lightweight simulation
cases or slower than the real-world clock in heavyweight simulation cases.

® Try to Synchronize with the Real-world Clock

The simulation engine process will try to use up all available CPU power and run as fast as possible.
In the case of lightweight simulation, the original progress of simulation time should be faster than
the real-world clock. However, the simulation engine process slows down its progress to synchronize
with the real-world clock. In the case of heavyweight simulation, there is no slowdown because the
original progress of simulation time is slower than the real-world clock.

oo ]

PV E] G mode T » I THEAHERAE Hostl FELEEAFE > BEISE Module
Editor » BL%EE Interface fE2HRN | » HBE(& [ /7HY Export section 1] L Get Ff Set
—2b Queue 28 > BEEEIE ] DITEHAHENE] H AR ovEds > 40 NERTR
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File DTools ETools Run-Panel P-Tools

Interface

% X AN A

Network Node Portfolio B®

|[LAN & WAN] Ethemet & 1P ~
<]

- Host
a Suitch

) Hub

ﬁ Open vSwitch

g
z
1

sec  000000.000000

The Corresponding Network Interface Driver in the kemel
Tunnel Type
(®) EstiNet Type-1 Tunnel (Qutgoing Packets Are Encapsulated with Ether Header)
() EstiNet Type-2 Tunnel (Outgoing Packets Are Not Encapsulated with Ether Header)

(O No Tunnel (No Queuing)
Interface Output Queue

Max Queue Length (50 | (pkis)

["] Log Queue Length
Log Method

) sampling Log
Rate (1| (samples / sec)

® Full Log (Log at Change)

Log File Name |riace_n1_il_glen.log)

Run Time Query

Current Queue Length (38 |

Maximum Queue Length 50 | | Get || set

000100.000000

[100%]

o a Q

D

Playback Speed

5

K > fE453E 2-1 H3ELE User module01 7 > fI A 721 Run Time Query HJIHAE °

B GE 2-1 0 B mdf

T JcFERL user module 01 1Y mdf(BARIAI L BLFR 5 AT —

B 0 N

FEERIE) - BEEE T /7Y Export Section 208 F HF4LFHT<

ModuleSection
HeaderSection
ModuleName
GroupName
Introduction
Parameter
Parameter

EndHeaderSection

InitVariableSection
Caption

FrameSize

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled

UserModuleO1

User_Defined

"This is a user-defined module."
myNumber 300 local

myString 111.111.111.111 local

"Parameters Setting"

380 100

myNumber
"My Number "
1018 220 30
MODE_EDIT
TRUE
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Type
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled
Type
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment
End

EndInitVariableSection

ExportSection
Caption

FrameSize

Begin TEXTLINE
Caption
Scale

ActiveOn

INT

"An Integer"

myString
"My String "
104822030
MODE_EDIT
TRUE

IP

"An IP string"

b_ok

"OK"

25017 6030
ALL_MODE
ok

"OK Button"

b_cancel
"Cancel"
25049 60 30
ALL_MODE
cancel

"Cancel Button"

nn

380 120

text_query_mynum
"My Number "
1015 200 35
MODE_SIMULATION
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Enabled
Type
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn

Enabled

Type
Comment

End

Begin ACCESSBUTTON
Caption
Scale
ActiveOn

Enabled

Action

ActionObj

Reference
Comment

End

Begin ACCESSBUTTON
Caption
Scale
ActiveOn
Enabled

Action

ActionObj

Reference

TRUE
INT

text_query_mystr
"My String "

1055 200 35
MODE_SIMULATION
TRUE

INT

ab_get_mynum
"Get"

2152070 25
MODE_SIMULATION
TRUE

GET

"export-my-number’

text_query_mynum

get"

ab_get_mystr

"Get"

215557025
MODE_SIMULATION
TRUE

GET

"export-my-string"

text_query_mystr
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Comment get"

End

Begin ACCESSBUTTON ab_set_mynum

Caption "Set"

Scale 290207025
ActiveOn MODE_SIMULATION
Enabled TRUE

Action SET

ActionObj "export-my-number"
Reference text_query_mynum
Comment "set"

End

EndExportSection

EndModuleSection

5 [Tl EXPORT SECTION &8 » % CAPTION f1 A ”RUN TIME QUERY” >
FRMAESIZE i 0 0 I & 380 120(Z2/¥ ~ &/%) » # A =& ACCESSBUTTON ffJ
Ytk > H ([ £ ab_get_mynum Fi ab_get _mystr 55—{[f £ ab_set_mystr °

E%% » 1F 4G H $% A make install » ¥ mdf 228551 GUI » FEBHEL GUI
EE{&RY Layout °

Export section S8 > (& =] LU IfTS% C &5 -

L 5E 2 AP AT AAERERL GUI 1% > {£ G MODE > BHEL Hostl ) Module Editor
AN E#R
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EstiNet Iroot/Chapter2/user-module0L.xtpl BRI (2017/03/02 ~ 3000/01/01)

Flle DTools ETools Run-Panel PTools Mise

| x AN N

\etwork Node Portfolio

[LANM & WAN] Ethernet & IP -

i Egee

E Switch
) o

iz Hub

ﬁ Open vSwitch

&

-
a—&—a Hostfomed

Subnet

e 000000.000000 000100.000000 TR < » II m ‘

[100%] (28.01, 17.72)

5

L Playback Speed

B & user_module_01.cc f& :

PEE > FIEEFAAHE H $RE01 user_module_01.cc » i | 1F 55 —(&l# {517 26 A
1| VBIND %5 API 4} » #2EESE(Hi I EXPORT FJ API LUK 7F command R85 fnfigehi

GUI BRI an S HIRE S - 40 FRTR

1E init() K E R > fA EXPORT [ API » EXPORT API [{55—(H £ 8% GUI 1) MDF

ActionObj ATat BV ¥ » 55 (A2 BATERE L F B HER - H28EA

E_RONLY(HAERENAER) ~ E_ZWONLY (HRERAREH) DU

E_RONLY|E_E_WONLY(H[FE%ET) - E."export-my-number" 24 » [t EXPORT 41[E] |

BT HTR:

EXPORT("export-my-number", E_RONLY |E_WONLY);

BEEAEL command pA= 0 B {E R EEFAH T EE 0 B1E run time BF > T DGE
HY GUI {58k e o RILIRUL S GUI bk S0 » T HE S
BB GET B, SET WFfEfERY » BEE PRI ActionObj FTat &MY F- SR EUS Bk B H

HIERISE » AT )T code 4L FHGFTI:

#include <stdlib.h>

#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>
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MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)
: NslObject(type, id, pl, name) {
vBind_int("myNumber", & Number);

vBind_char_str("myString", &String);

UserModule01::~UserModule01(){}

int UserModule01::init() {
EXPORT("export-my-number", E_RONLY |E_WONLY);
EXPORT("export-my-string", E_RONLY | E_WONLY);
/* exercise 1 */
printf("\e[1;31;40m\nExercise 1: Node ID = %d, myNumber = %d, myString = %s\e[m\n",
get_nid(), Number, String);
return(NslObject::init());

int UserModule01::command(int argc, const char *argv(]) {

char tmpBuf[10];
struct ExportStr *ExpStr;
u_int32_t row,column;

u_long *mytunidp;

/* The Get implementation of Exported Variable "export-my-number" */
if (Istrcmp(argv[0], "Get")&&(argc==2)) {
if (Istrcmp(argv[1], "export-my-number")) {
ExpStr = new ExportStr(1);
row = ExpStr->Add_row();

column=1;

bzero(tmpBuf, sizeof(tmpBuf));
sprintf(tmpBuf, "%d", Number);
ExpStr->Insert_cell(row, column, tmpBuf, "\n");

EXPORT_GET_SUCCESS(ExpStr);
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return 1;

/* The Get implementation of Exported Variable "export-my-string" */
if (Istrcmp(argv[0], "Get")&&(argc==2)) {
if (Istrcmp(argv[1], "export-my-string")) {
ExpStr = new ExportStr(1);
row = ExpStr->Add_row();

column=1;

bzero(tmpBuf, sizeof(tmpBuf));

sprintf(tmpBuf, "%s", String);
ExpStr->Insert_cell(row, column, tmpBuf, "\n");
EXPORT_GET_SUCCESS(ExpStr);

return 1;

/* The Set implementation of Exported Variable "export-my-number" */
if (Istrcmp(argv[0], "Set")&&(argc==3)) {
if (Istrcmp(argv[1], "export-my-number")) {
Number = atoi(argv[2]);
EXPORT_SET_SUCCESS();

return1;

}

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));
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NOTE: vBinD 52 EXPORT witttiyze 5=

VBIND 21T Bi4ans » 3EHY if_and_medium_conf 1 MDF 3% E4FHYEUHE -
EXPORT S:AE et 48 IPC » 7EfE4H - COMMAND 82 GUI dify MDF 8{H -
fE4H 1 #A COMMAND [f# -

SERIRAE IR 4AE H B #E1 T make B make install -

PEE I TIERE - FHEREE HOSTL [0/ §# 75845 Module Editorf%§Ht » G 1F user
module0l BEFT T > BILUE T Get ##5H2RHUS: H RijfEHEES 2 1 #Y Number fY%]
B > el DL Get (540 String FYEUE - 40 N EFR -

File DTools ETools RunPanel P-Tods

% X AN A
5 ®

Natwork Nods Portfolio

[LAN & WAN] Ethernet & IP -

M= Host
5 Switch
= _
My Number (300 | Get Set
My String 111.111.111.111 |
=) Hb

[»

Playback Speed
5 ~|

sec  000000.000000 000100.000000 O @ a4 o Iomo ‘

[100%] (28.07, 17.55)
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le DTools ETools Run-Panel P-Tools

E X AR SN &
Network Node Pertfelio B

[LAN & WAN] Ethemet & IP -

@ﬁ- Host

Parameters Setting

o e
My Strina ((11111.111.111 )

% Router ; [ ]
: My Numper [Bs ] | e [Csa ]
My String 11.111.11.111]

Wz Hub

@ Open vSwitch

D

Playback Speed

TR | B B

[100%] (28.13,17.27)

sec  000000.000000 000100000000

FEEEHE— My Number (1 Get #%$t > 2531 My Number f{E E&E MRS
W FEFTR

File DTools E-Tools Run-Panel P-Tools

%X AR N A

Network Node Portfolio

[LAN & WAN] Ethemet & IP ~

UserModule01

A o
Parameters Setting

T —

% Router [ 1
My Number 399 | I Get I Set

My String 111.111.111.111 |

<

[»

Playback Speed

- N U I I T ]
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m 5 ff EXPORT #Jff
RUN TIME QUERY o] LA Fi#ets ZEfT Iy 2t -

" GE 22

EfE 2 R B A GUI d1fy INTERACTIONVIEW #7344 » R &2 USER
MODULE 01 ffJ MDF » b4 REIFfT -
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UserModule01 *

Farameters Setting

My Mumber (300

My String [111.111.111.111 Cancel

Run Time Query

My Numiber Get Set
My String Get
Get All Var
estinetgui.bin x
My String My Number

111.111.111.111 300

i EXPORT SECTION HYl& SR E Rl N
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ModuleSection
HeaderSection
ModuleName
GroupName
Introduction
Parameter
Parameter

EndHeaderSection

InitVariableSection
Caption

FrameSize

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled
Type
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled
Type
Comment

End

Begin BUTTON
Caption
Scale
ActiveOn
Action
Comment

End

UserModule01

User_Defined

"This is a user-defined module."
myNumber 300 local

myString 111.111.111.111 local

"Parameters Setting"
380 100

myNumber
"My Number "
10 18 220 30
MODE_EDIT
TRUE
INT

"An Integer"

myString
"My String "
10 48 220 30
MODE_EDIT
TRUE
IP
"An IP string"

b_ok

"OK™

250 17 60 30
ALL_MODE
ok

"OK Button™

47



Begin BUTTON b_cancel

Caption "Cancel"

Scale 250 49 60 30
ActiveOn ALL_MODE
Action cancel
Comment "Cancel Button"

End

EndlInitVariableSection

ExportSection

Caption "Run Time Query"
FrameSize 380 150
Begin TEXTLINE text_query_mynum
Caption "My Number "
Scale 10 10 200 35
ActiveOn MODE_SIMULATION
Enabled TRUE
Type INT
Comment
End
Begin TEXTLINE text_query_mystr
Caption "My String "
Scale 10 50 200 35
ActiveOn MODE_SIMULATION
Enabled TRUE
Type INT
Comment
End

Begin ACCESSBUTTON  ab_get_mynum
Caption "Get"
Scale 215157025
ActiveOn MODE_SIMULATION




Enabled

Action
ActionObj

Reference
Comment
End

TRUE

GET

"export-my-number

text_query_mynum

get

Begin ACCESSBUTTON  ab_get_mystr

Caption
Scale
ActiveOn
Enabled

Action
ActionObj

Reference
Comment

End

"Get"

2155070 25
MODE_SIMULATION
TRUE

GET

"export-my-string"

text_query_mystr

get"

Begin ACCESSBUTTON  ab_set_mynum

Caption
Scale
ActiveOn
Enabled

Action
ActionObj

Reference
Comment

End

"Set"

2901570 25
MODE_SIMULATION
TRUE

SET

"export-my-number"

text_query_mynum

set

Begin INTERACTIONVIEW iv_get_all

Caption

Scale

"Get All Var"
10 100 200 30
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ActiveOn MODE_SIMULATION

Enabled TRUE
Action GET
ActionObj "export-all-data"
Fields "My String" "My Number"
Comment "All Data"
End
EndExportSection

EndModuleSection

user_module01.cc kY :

#include <stdlib.h>
#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)
: NslObject(type, id, pl, name) {
vBind_int("myNumber", &Number);
vBind_char_str("myString", &String);

UserModule01::~UserModule01(){}

int UserModule01::init() {
EXPORT ("export-my-number”, E_RONLY|E_WONLY);
EXPORT ("export-my-string”, E_RONLY|E_WONLY);
EXPORT ("export-all-data”, E_RONLY|E_WONLY);
I* exercise 1 */
printf("\e[1;31;40m\nExercise 1: Node ID = %d, myNumber = %d, myString = %s\e[m\n",
get_nid(), Number, String);
return(NslObject::init());
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int UserModule01::command(int argc, const char *argv[]) {

char tmpBuf[10];
struct ExportStr *ExpStr;
u_int32 t row,column;

u_long *mytunidp;

/* The Get implementation of Exported Variable "export-my-number"” */
if (!strcmp(argv[0], "Get")&&(argc==2)) {
if (!strcmp(argv[1], "export-my-number")) {
ExpStr = new ExportStr(1);
row = ExpStr->Add_row();

column=1;

bzero(tmpBuf, sizeof(tmpBuf));

sprintf(tmpBuf, "%d", Number);
ExpStr->Insert_cell(row, column, tmpBuf, "\n");
EXPORT_GET_SUCCESS(ExpStr);

return 1;

/* The Get implementation of Exported Variable "export-my-string" */
if (Istrcmp(argv[0], "Get")&&(argc==2)) {
if (!strcmp(argv[1], "export-my-string")) {
ExpStr = new ExportStr(1);
row = ExpStr->Add_row();

column=1;

bzero(tmpBuf, sizeof(tmpBuf));

sprintf(tmpBuf, "%s", String);
ExpStr->Insert_cell(row, column, tmpBuf, "\n");
EXPORT_GET_SUCCESS(ExpStr);

return 1;




[* The Set implementation of Exported Variable "export-my-number" */
if (Istrcmp(argv[0], "Set")&&(argc==3)) {
if (!strcmp(argv[1], "export-my-number")) {
Number = atoi(argv[2]);
EXPORT_SET_SUCCESS();

returnl;

[* The Set implementation of Exported Variable "export-all-data” */
if (Istrcmp(argv[0], "Get")&&(argc==2)) {

if (Istrcmp(argv[1], "export-all-data")) {
ExpStr = new ExportStr(2);
bzero(tmpBuf, sizeof(tmpBuf));
sprintf(tmpBuf, "String\t\tNumber\n");

ExpStr->Insert_comment(tmpBuf);

row = ExpStr->Add_row();

column=1;
bzero(tmpBuf, sizeof(tmpBuf));

sprintf(tmpBuf, "%s", String);
ExpStr->Insert_cell(row, column++, tmpBuf, "\t\t");
bzero(tmpBuf, sizeof(tmpBuf));
sprintf(tmpBuf, "%d", Number);

ExpStr->Insert_cell(row, column, tmpBuf, "\n");

EXPORT_GET_SUCCESS(ExpStr);

return 1 ;

return(NslObject::command(argc, argv));

int UserModule01::recv(ePacket  *pkt) {
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return(NslObject::recv(pkt));

int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

ESEB% - TEIR AT B $%H T make - make install » Mg Ti5#5E - BT E ]

EETHY ERCR
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=8 HAMODHEIEER

AREEEER
(1) ~ /144 REG_VAR ~ GET_REG_VAR K i &3]
(2) ~ 148 INSTANCELOOKUP F){ii F i 3]

TR

Chapter3.tar.bz2

— R [ o EEBEE UG H eI BT AE o 7R AT
=+ phy RV ERIACER (AT BRI ) - (s S E T - S EE
Hh A B CHY protocol stack - [NIEL & AT HIHAAHEE - fERTRG et
—{E A HTE R4S RS B var-register-table” » ] L3 protocol stack HHAYfH4H » &
MHEFELAERE T - i EEER ] RS (SRS AR SRS EE
1

LR i
REG_VAR()/Z 1 i 54H i A3 B R A H &Rl 45 - "var-register-table" »
w15 I E[1%E | protocol stack FYATATA » Al i DASHEL AL SEE, -
B ARG &I » E1F phy 140 H#S USER MODULE 01 Frst fife/yss
Lo
% © REG_VAR(vname, var)
FESEE—EFEEE - fEE—(EE AR - B (8RR o s L
SRR 5 128 (S BN — (e E S (0 VSRS -

B S H T AT R
GET_REG_VAR()/& H 572 (& &7 1 Ay e AR AH Pk iy sy -
F7% * GET_REG_VAR(interface id, vname, type)
F—(HSHUE interface id » £45 protocol stack 1y interface » T H] LAfH
F API(get_ifid()) 2K Hf5 protocol stack 1Y interface id » B AE A Fi o) F
FALH T S 2R EEE -

B get ifid()H)%:
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get_ifid ()& (] H FitEAH BT 2] interface id -

%% 3-1 : REG_VAR()¥ GET_REG_VAR()

EI RS aVESPREE - WACE USER MODULE 01 fYfSE4H » (&4

user_module0l.cc FYFEZE - i Number S8y Z45 HE

FOIAGEMAYEER - 40 R HELFFATR

user_module01.cc {Z{k% -

TR > fEERE T

#include <stdlib.h>
#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct iflist* ifl, const char

*name): NslObject(type, id, ifl, name) {
vBind_int("myNumber", & Number);
vBind_char_str("myString", &String);
REG_VAR("shared-number", & Number);

UserModule01::~UserModule01(){}
int UserModuleO1::init() {

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));
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P& > 1% protocol stack [y PHY 541 » HU{SAE user_module01 f54H HH 7oy
HACEEMUA - (EBURAATS H %Y module/8023/phy/phy.cc » T3EATE
init()eRE  F1ED user_module01 HE4H Fr oy S HIARAVEERELE - 40~ J54L

—

%o

int phy::init() {

NslObject::init();

int *get_share_data = GET_REG_VAR(get_ifid(), "shared-number", int *);

if (get_share_data)

{

printf("\e[1;36;46m\nExercise3-1: Get Shared Number in UserModule01=

%d\e[m\n", *get_share_data);

}

BUTAER > A TEIFTR > phy B > 7L HT GET_REG_VAR BRI
UserModule01 Hi fifysgesy -

e's initial location and mobility events (if any) that will be triggered during
simulation.

add interface: add interface, node:1 port no:1 dev:tunl rename:eth@®
[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/wor
kdir/1525186664-job/per node/nodel/user module@l.nl il.flow rule, use default pr
iority.

Exercise3-1: Get Shared Number in UserModule0l= 300

In Node::init(), the initialization of node 1's all modules succeeds.

add interface: add interface, node:2 port no:1 dev:tun2 rename:eth@
[FlowClassifier] Warning: No flow rule setting file /root/.estinet/estinetss/wor

kdir/1525186664-job/per_node/node2/user_module®l.nl il.flow rule, use default pr
iority.

Exercise3-1: Get Shared Number in UserModulefl= 300
In Node::init(), the initialization of node 2's all modules succeeds.
d=485297

B %7 3-2 1 REG_VAR()Ed GET_REG_VAR()

£ phy fBREHAVE T > ATDIE ST A M FEH EREHRV SR T

REG_VAR("DataRate", &bw _);
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e (EEEE BEE SR K4 EAE UserModule01 H send pr=H » HY
15 phy 154H ] DataRate &} °

SHEE

int UserModuleO1::send(ePacket_ *pkt) {

printf("\e[1;33;43m\nExercise 3-2: Get Shared DataRate in Phy Module = %f\e[m\n",
*(GET_REG_VAR(get_ifid(), "DataRate", double *)));
return(NslObject::send(pkt));

net.ipv6.conf.eth®.autoconf = 0

Current Time: 0.00 sec Event#: <Insert:22, Dequeue:5,
current ticks= 100100000, run "1 sh init daemon.sh”

current ticks= 100200000, run "2 sh init daemon.sh”

Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000

Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000

Exercise 3-2: Get Shared DataRate in Phy Module = 10000000.000000
Current Time: 1.00 sec  Event#: <Insert:54, Dequeue:54, Rest:17=

& {F user_module01 fE4HHY init pH P T_ AL FHYEE - BUSHVE RIS

& 0> [R A phy BY init AYSH{TEE user_module01 Y init S T#GHGE o DRIH 585
send() ek B I EN({EECIS A BEEUR > 40 ipv6 BEFEEMEEY step/rtep » 4
BUTE] send A=)

T B A O] DU e A= - EEErATR A
FI InstanceLookup 721 API -
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InstanceLookup Y £

o —ESEERUS(E TR 1D - FTLLIH get_nid()iE ([ AP ZKHUS-H Al
S EHBEAY 1D 5 (B SEHIE (i ] protocol stack H FijZHHEHY interface id >
A] DA get_ifid()2RHUS 5 #2250 = (S 8RR phy FEAH F: 72 E (el s
ko [P o A]DUE M A RRAYFS B Y 1R Sk T AR e+
2 BB B k= > AT

((phy *)InstanceLookup(get_nid(), get_ifid(), "Phy"))->Debugger();

&f3 3-3 * InstanceLookup() A #

55 user_module01.cc FYFEZHE » JIA T HALFHIFE=HE - 1 phy.h
include #2K » F2E— T HE] phy P F AT

PEEAT send () =H » {#H InstanceLookup iZ1[E APl » ZKEH{T phy P F1y
Debugger = ©

ttinclude <stdlib.h>
#include <estinet_api.h>
#include <module/user-defined/user_module_01.h>

#tinclude <module/8023/phy/phy.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct iflist* ifl, const char
*name): NslObject(type, id, ifl, name) {

vBind_int("myNumber", & Number);

vBind_char_str("myString", &String);

REG_VAR("shared-number", &Number);

UserModule01::~UserModule01(){}

int UserModuleO1::init() {

return(NslObject::init());
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int UserModule01::command(int argc, const char *argv([]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
((phy *)InstanceLookup(get_nid(), get_ifid(), "PHY"))->Debugger();
return(NslObject::send(pkt));

PEE Ry 1% PHY 40 1Y Debugger () el A HEN R & umts b ELREHEE - itk

ERE0NA ascii code HYEE TSRS -

int phy::Debugger() {
printf("\e[1;33;42mExercise 3-3 Start:\n");
NslObject::Debugger();
printf("  Data Rate: %13.3If\n", bw_);
printf("Exercise 3-3 End\e[m\n\n");

return(1);

make Ll fz make install 1% > Mg THRHEE > A LUBEIA0 N E]&k CLEEBRAYSCR
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net.ipvb.conf.ethf.autoconf = @

Current Time: 0.00 sec Event#: <Insert:22, Dequeue:5, Rest:l

current ticks= 100100000, run "1 sh init daemon.sh"
current ticks= 100200000, run "2 sh init daemon.sh"
Exercise 3-3 Start:
Instance name: Node2 PHY InterfacelD 1
Node ID: 2, Node type: HOST
variables:

Data Rate: 10000000.000

Exercise 3-3 End

Exercise 3-3 Start:
Instance name: Nodel PHY InterfacelD 1
Node ID: 1, MNode type: HOST
variables:

Data Rate: 10000000.000
Exercise 3-3 End

PRI T LA I APL  SREATE BRI, -
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Z2PUEE : RUN TIME MESSAGE

2&%@% '

(1) ~ /144 RUN TIME MESSAGE -- WARNING {5 FH &5 1
(2) ~ ég RUN TIME MESSAGE -- INFOMATION {5 F #iif3i] 2
(3) ﬂ‘éﬁ RUN TIME MESSAGE — FATAL ERROR FY (i F &if3] 3

4) ~ fEAHAY send()Ed recv() i =025

TR -

Chapterd.tar.bz2

Run Time Message 7] LAYEJ5RARE T 22— LSBT ~ AR, » B
RS TS © (LSBT R TE LTS -
SR BT IPC EE] GUI > 3 GUI B R B FIE (T 8 -

Run Time Message {Ef5 {5 [ HH 7 Ky =7
B INFORMATION

B WARNING

B FATAL ERROR

{58 I = (e #E BIRE A S A

{5 &5 —E AV E flhE#E (user_module0l.xtpl)
THHAERAE user_moduleOl.cc #Y send()pi=UH » S IIA—fTI2 G EIR -

af t A EEE AR - EH send()iEA 0 BRIESERIEFIRLE N —(EE
4HAY send() » HEZAFEGHVEL » A G F AL H TR - BARERTE
R AR recv() B ECSEIVIEAH - 3D 1F Eikae ST —(EAH R > &i&
7 H interface f2H R EMELAE HH kernel FE A FEHRESC - W NEIFTR
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packets

A kernel
user-level
from Scheduler
:' """""""""" I """""""""""" Node "~~~ 'E
‘ Module 1 :
: [ send() ] recv() ] :
: F Y :
] |
i v Module 2 '
! [ send() . recv() ] |
! |
: l i T ;
| downstream Module 3 upstream |
E l [ send() ' recv() | E
’ !
' \ Module 4 E
E [ send() ' recv() ] E
' '
:.---_--_-_----_-_---_ | _____,____,,,_____: Module-Based
platform
S — —— —_— | — A SR — A R — A — — —_— | — | — | —
Simulation
v

Engine
> Scheduler

ERIIEE (5 FH 2B EHOR 2 5% user_module01 f&4H 1Y send(pfi =t > WEAH N HEI=
& run time message fEFHKE R ¢

B L 4-1 1 INFORMATION
sendRuntimeMsg 7Z1[f API & 7K E< RUN TIME MESSAGE 1Y APl » &5 —{fE %
#7245 RUN TIME MESSAGE [y TYPE » {E A4 4-1 f » {f
F”RTMSG_INFORMATION” 1] TYPE » 25 — (B2 825 Node id » 5 ={#:8
EFALHAY A4S - AT LU get_name()iE(E APIHUTS » #2255 MU (I 282 FAM
2T GUI REHFHVERE o W NELFATR

int UserModuleO1::send(ePacket_ *pkt) {
sendRuntimeMsg(RTMSG_INFORMATION, get_nid(), get_name(), "In UserModule01::send,
Exercise 4-1 Information Messages Demo");

return(NslObject::send(pkt));

make & FFE{T make install » SERARaE AR 2288 o HEE LT ffﬁﬁ% g EEA—
EREREHIEIHEE » ER R BER B E SR - F—EE A send
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B > W SIS (ELIAE © GUI &7 T HY INFORMATION £ oA [ —{fE 1
SRR

EstiNet /root/Chapter4/user_moduleOL xtpl BREE (2017/03/02 ~ 3000/01/01) x

[}

le DTools ETools Run-Pansl P-Tools Misc

% X ADX NS & o> ® &4 aaaQa aq DEGP

Network Nede Portfolio FIE
| : . : . %
|LAN & WAN] Ethernel Information from the Simulation Engine Process
Messages
E e Time:  9.90
o Nede 1D: 2

Module: Node2 UserModule01_InterfacelD_1
Message: In Useriodule01::send, Exercise 4-1 Information Messages De

’ Switch
Lj Reuter
1 z
A3 §ma
) Hub
~ Open
ovs ! —
WAN e -
Playback Speed
i AR e g @ a4 Ko I m
sec  000000.000000 000100.000000 S

[100%] (38.48, 14.46)

B 4 4-2 1 WARNING
BE T AR EIT user_moduleOl.cc FYFRZTE « KiERE 4-1
sendRuntimeMsg 755 —(E S8 TYPE 0 5%”RTMSG_WARNING” » i 155 VU(H
SEPHVERENILALE - 40 NELFA ¢

int UserModuleO1::send(ePacket_ *pkt) {
sendRuntimeMsg(RTMSG_WARNING, get_nid(), get_name(), "In UserModule01::send,
Exercise 4-2 Warning Messages Demo");

return(NslObject::send(pkt));

make 1% FE{T make install » SERCAREELL S 2288 - FRERE R TIE BT > T LB EIE
s o Wk —(E E BhRE - SR 2 452" Continue” B &"Stop” -
5" Stop” & R4S TS - B4 Continue”1YEE » HIIR B N —(EEMEE
N figtiE{E WARNING HYERE. © (E v DU E AR S P HHER AV RS 4%

63



[ESTINETSE RunTime MSG] Warning x

Run Time Message

Time: 0.00

MNode [Dn 2

Module: Nede2 UserModule0!_InterfacelD_1

Message: In UserModule0l::send, Exercise 4-2 Warning Messages Demo

B i 4-3 : FATAL ERROR
B MR LB user_module01.cc Y send A= » sendRuntimeMsg 5&—1[&
S0 TYPE £ RTMSG_FATAL_ERROR 3l 755 PU{[E 2 8 Y EHE A I
B WAL TR

int UserModuleO1::send(ePacket_ *pkt) {
sendRuntimeMsg(RTMSG_FATAL_ERROR, get_nid(), get_name(), "In
UserModule01::send, Exercise 4-3 Error Messages Demo");

return(NslObject::send(pkt));

make & U T make install » SERNAREEDL S 2748 o BEZRITIREE L H3R—(E & 8l
SETE o BOR(H A E R AEAS R - S B R Lo R I ) A P AR TR R
e 2% 3 0] DLAE A H 5 R B B SR 4 s AR A -

[ESTINETSE RunTime MSG] Fatal Error x

Run Time Message

Time: 0.00

MNode 10 2

Module: Mode2 UserModuled! _InterfacelD 1

Message: In UserModulell::send, Exercise 4-3 Error Messages Demo

Stop
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45 —fd# RUN TIME MESSAGE #\i] DAE%TE - ][ F =4 GUI FIE BB e S [ 2
HYEBEER - —fE RUN TIME MESSAGE YA AAHE - BEEEE T LUKE B8
Sk 5 FF—F&E TYPE (9 RUN TIME MESSAGE -
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FAE - AREMEH GUI BEREER
(BPaE:

REEEHEF -

(1) ~ BASEAYAEHS

(2) ~ BE$E IPC B9 FH 5=
(3) ~ && Frame Trace File

T -

Chapter5.tar.bz2

FE—EERASThRYIE N - PR B S — (5 BRATRVRITERE - 7SR GUI Z[HHY
IPC BElFA > &R U185 [BAYEIT 20 - INIEEAE PRERIHAAE)2 75 GUI #Y
TEIL N TIRASGE -

— i AV > G5 MBI © (ESTINET t2 0B UZRtE - HRIffe% D
&)

s | ~
o

Simulator Simulation Job Graphical
; . User
Engine Server Dispatcher Interface

. e

WEHTE—FZ P » {F[5—E BRI PIT estinetjd ~ estinetss ~ estinetgui ZKEN T
Bt - GUI A FE AN EEEVE ERETR - RS tER ERE 2445 estinetjd 2K BC T
{E > 1Ml estinetjd FFiZ# estinetss 2HLFI I B AVFEES [ SEAGEAUE Lhak EAE AR
1THEHE - (HiER AR T » AIFEAERE T - ARG GUI Hia iRk
HYEARREA - B2 N BmEA BB EERIRNT - S o] DUER
{5 FH BT IPC > LR NS 27T -
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R IPCHYFIL T » A e S BATA &

a _ N

Simulator

& Engine J

FEE A B EAEEENEN T » %1 Protocol Module B Debug - 1£ 5281540 K 177
EF o B ORT{E

K > [ E AR user moduler01 $#%(user_moduler01.xtpl) i Fyi6iH

—foRER - TR GUI TR e A = (8 B #% DU ER—{E GUI FHRVAE SR -
user_ moduler01.xtpl DL K user_modulerOl1.gui_data H§% & GUI {EEEF—LE GUI
Y& RV ERHRE R H 8% &5 GUI FT{#4 - [ user_moduler01.sim H #%H1]
BT AR — R ERE (B4 if_and_medium_conf £2)45158E5 (25 > i
user_modulerOl.results H &k &S [P THYMTEERE

RS BRRL R A sim H kT Ame e NG IS [ X -

FEANTREE A GUI SRTHABEYZERL0 T~
Bt R E —(EERET SR "ESTINET_WORKDIR” » 32 E It H #%# %] sim Hgk > 4011
[ AT

export ESTINET_WORKDIR=/root/Chapter5/user_module01.sim/

user_moduleOl.obstacle
user_module®l.run
user_moduleOl.traffic_light_log

estinetse -d $ESTINET WORKDIR/.for se direct access/user modulefl.if and medium_conf

1net1¢;Tedor124 vl
ccomp setting

r

number of kernel-supported tunnel interfaces is 40960.

queue length of kernel- qupported d1t1 tunnel 1nterT1(eq la 1000.
f or

llmlted
] llmlted
d

b : eve C pa{lty is 5000000
ct to llienqe server 1, ple1qe wait

et capablilty v2 command
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PEEHT estinetse N-d SERIR » BARASL GUI 2 [EIHY IPC » 12 HIFE#E L

if_ and_medium_conf FYfEZEF&IE ¢
SESTINET_WORKDIR/.for_se_direct_access/user_moduler01. if_and_medium_conf
ROA] -

estinetse -d SESTINET_WORKDIR/.for_se_direct_access/user_module01.if_and_medium_conf

T enter fﬁ F'@aﬂfféiﬂ T;Ei%é%

r 3, Dequeue:
9 460160 Mbit/sec
Time: 1, nt; sert:2299, Dequeue:
4 ':' 2/ se > 0.464128 Mbit/sec
Time: . :: nt#: <Insert:2299, Dequeue:
6664 5 byte/se - 9.464128 Mbit/sec
Current Time: .00 qe{ nt#: <Insert:2301, Dequeue:
6664 6 1183 Kbyte/sec > 0,464128 Mbit/sec
C Time: .00 sec  Event#: <Insert:2300, Dequeue:
7 1183 Kbyte/se > 0.464128 Mbit/sec
Time: 3.00 sec #: < ] I
6664 8 1183 Kbyte/se - 9.464123 Mbit/sec
Current Time: .00 sec  Event#: <Insert:2299, Dequeue:
6664 1183 Kbyte/se - 9 4641 8 Mbit/sec
C .00 sec nts 2300, Dequeue:
1183 Kbyte/s - 9 46412u Mbit/sec
.00 sec  Event <Insert:2300, Dequeue:2300,
6664 1183 Kbyte/ > 0,464128 Mbit/sec
Current Time: .00 sec  Events nsert:2298, Dequeue:2298,
6664 12 1183 Kbyte/sec > 0,464128 Mbit/sec

TEERGE TR {% » S{ESESTINET_WORKDIR 1 » {7 NEERLES 5 frame_trace_file £

E ﬁD?.ﬁﬁT » ESTINET_WORKDIR 7E sim H§EH » K frame_trace_file f& 1,
FLEE SR for_se_direct_access | (" HE 1 GUI & {FEAF results HikH - {HEH
i ipc By )7 & 1E4F ESTINET_WORKDIR H1) -

FiraEiY frame_trace_file 75 - 7EfF#EEER T - FEE A0k mac g HAVEMEIAYEEIEC

[root@localhost user_modulef@l.sim]# 1s
user_module@l.node type and_virtualization
user module@l.run

[root@localhost juser module@l.sim]# cd .Tor se direct access/

[root@localhost .for_se_direct_access 3

odule@l. frame_trace_file user_modulefl.obstacle
runtime_fatal error_message log 0auLeUL. 11_dna_me conf user_module@l.run
user module@l.appl user moduleBl.moving pa user module@l.traffic light log
user_module@l.ca ng_path_log user module{ﬂl node_type 1nd 1rtl|111L1tlon

frame_trace_file f51{F GUI /1 » A DL view frame trace file (15 5 AREEEY » 40T
EFTT » # FIETERESIHY P_Tools—View the Frame Transmission and Reception

Log—Open the Frame Trace File » #5£HY frame_trace_file f£2£
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P-Too Misc
Manage General Performance Plot Utilities
View the Frame Transmission and Reception Log k
Beview the Runtime Messages Showed up during Simulation
Show Network Nodes' 1D »
Show Mobile Nodes' Maoving Path [ ]
Show Cars' Moving Path 4
Import a Background Graph
¥ | Show Wireless-linked Subnets' Color
Show All Metwork Application Settings
Show All Nodes' Interface Information
Show All Settings of Network Interface Down Time
Dy A . =A2[N
i ] frame trace file (V&R
= — — 2
EstiNet /root/ChapterS/user_module0l.xtpl BHBE (2017/03/02 ~ 3000/01/
File D-Tools E-Tools Run-Panel P-Teools Misc
‘ A \ o sy = P 5 IS IS IS D E
x D . m g ‘{:}f | m— @ @ \_,L \_,l‘ \_!L A L A
Network Node Portfolio @
[LAN & WAN] Ethemnet & IP -
._1 . Host
less
2000000000 75200000 TATA <0 0> <2 1> 0 94 0 NONE ©
2000000000 75200000 TATA <0 0> <1 2> 1 94 0 NONE ©
g E 2001000000 75200000 TATA <0 0> <2 1> 0 94 0 NONE ©
2001000000 FH200000 DATA <0 0> <1 2> 1 94 0 NONE O
221000000000 BSEOOOO0 DATA <0 0> <2 1> 2 82 0 NONE O
221001000000 BIEO0000 DATA <0 0> <2 1> 2 82 0O NONE O
404000000000 BSEOO000 DATA <0 0 <2 1» 3 B2 0 NONE ©
404001000000 BSEOO000 DATA <0 0> <2 1» 3 B2 0 NONE ©
Li 433000000000 75200000 DATA <0 0¥ <2 1> 4 94 0 NONE O
433001000000 75200000 DATA <0 0¥ <2 1> 4 94 0 NONE O
443000000000 FS200000 IATA <0 0¥ <1 2> 5 94 0 NONE O 1 z
443001000000 75200000 TATA <0 0¥ <1 2> 5 94 0 NONE O A m na
474000000000 BSEOI0O00 TRTA <0 0¥ <1 2> 6§ 82 0 NONE O .
474001000000 BSEOIO00 TRTA <0 0¥ <1 2 § 82 0 NONE ©
L iili EEEH 594000000000 BSEOI000 TRTA <0 0> <1 2> 7 82 0 NONE O
594001000000 BSEOOOO0 TRTA <0 0> <1 25> 7 82 0 NONE O
1404000000000 FE200000 DATA <2 0> <2 1> 8 54 O NONE O
1404001000000 FE200000 DATA <2 0> <2 1> 8 94 O NONE O
1404084800000 59200000 DATA <2 0> <2 1> 9 74 O NONE ©
3"? 1404085800000 59200000 DATA <2 0> <2 1> 9 74 O NONE ©
1455000000000 FE200000 DATA <2 0> <2 1> 10 94 0 NONE O
ovs 1455001000000 FE200000 DATA <2 0> <2 1> 10 94 0 NONE O
1 2> 11 94 0 NOWE O

1474000000000 75200000 DATA <1 0> <

2 frame_trace_file FE—{THNE—MFTARIVER > TTLIE GUI 1> ## E
HEIFEREZIHY P_Tools—View the Frame Transmission and Reception Log/Show the

Frame Trace File’s Format
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7 MR ERE P RATE S -

EstiNet froot/Chapter5/user-moduleQl.xtpl BRBIE (2017/03/02 ~ 3000/01/01) x

File DTools ETools Run-Panel P-Tools Misc

X X AN ED Da9® aaa 233 DEGEP

Network Node Portfolio

Frame Trace File Format x -
[LAN & WAN] Ethemet & 7 7 & 7
J Host Field Name Protocol Event Type Start Time (ns) Duration (ns)
-8023 (Ethernet) -TX  (Transmit) The time in nanosecond at The period during which an -D
-RX  (Receive) which an event occurs eventis happening
i Switch -RTX (Re-transmit)
-BTX (Broadcast Transmit)
Val -BRX (Broadcast Recsive)
e -DROP
. Router
@) Hub
4
_ | | 5
3 pen vSwit{ =
- o =T
WAN = -
L] » <
Playback Speed
ORBOOG . Bo000 O a a 1« Il |

sec  000000.000000 000100.000000 s

[100%]  (13.67, 0.56)

HARAEAFER GUI BYIFEN N frame_trace_file £ » H o] AEEH
estinet_printftr T B MEH -

estinet_printftr /root/Chapter5/user_module01.sim/.for_se_direct_access/user_module01.frame_trace_file

[root@localhost Chapter5]# estinet printftr /root/Chapter5/user module®l.sim/.for se direct access/user modulefl.frame trac
e file

99991082400000
99991083400000
99992306400000
99992307400000
99993521800000
99993522800000
99993530400000
99993531400000
99994754400000
99994755400000
9909959695800000
99995970800000
99995978400000
99995979400000
99997202400000
99997203400000
99998417800000
99998418800000

1214400000 DATA
1214400000 DATA
1214400000 DATA
1214400000 DATA
56000000 DATA
56000000 DATA

1214400000 DATA

1214400000 DATA
1214400000 DATA
1214400000 DATA
56000000 DATA
56000000 DATA

1214400000 DATA

1214400000 DATA
1214400000 DATA
1214400000 DATA
56000000 DATA
56000000 DATA

TR N R R
TR R R

TR RN

TR MR

> 120132
> 120132
120133
> 120133

VO

v v

- 120191 70 O NONE ©

120134 1518 O NONE
- 120134 1518 0 NONE
> 120135 1518 © NONE
> 120135 1518 0 NONE
120192 70 @ NONE ©
120192 70 @ NONE ©
> 120136 1518 © NONE
120136 1518 O NONE
- 120137 1518 O NONE
120137 1518 O NONE
120193 70 @ NONE ©
120193 70 @ NONE ©

vV vV

NN

vV

v

[ I S I ]

vV VW

L

TAY

( 99998426400000 1214400000 DATA
RX 99998427400000 1214400000 DATA
@localhost Chapter51# |}

> 120138 1518 O NONE
> 120138 1518 © NONE

vV A AV VYV Y AAY VY Y AANVYYVY

SN ST

[y

2
2.3
2=
2.3
2=
2.3
2.3
2
2.3
2
2.3
2
2.3
2=
2.3
2.3
2
2.3
2
2.3
oot

00
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52 : TIMER

AEEEEE,

(1) ~ TIMER %3

(2) ~ TIMER Fil53R

(3) ~ GETCURRENTTIME ~ GETNODETIME ~ SEC_TO_TICK ~ MILLI_TO_TICK
BASE_OBITYPE - POINTER_TO_MEMBER %% API {25 HH

TR -

Chapter6.tar.bz2

Timer {EIE#HE 2 —EEZYME - O HBEENT - T2 — LR 8 e B feT i
Wi ~ By - AL —EEEYME - EEYET o PR T H init() -
start() ~ cancel() ~ expire()Z pR &R - DU H—{EfG BEAYERFIEER B

B g 61

B(EFE R > —1EF user_module0l HYFAEEFE (user_module01.xtpl) °

B AF user_module01.h fE 25 & T —(# timer ¥{4 B myTimer > timerObj =1
e A EETIIIY: » H 3 include timer.h BIE[{HF -

1E public EHEA E & —{& timeout FYpIT, » E(EH KT E A AT timer #E RS0
o] DA BB THY R = o

user_module01.h FEEMER 74 AL F R ¢

#tifndef __user_module_01_h__

#tdefine __user_module_01_h__
#tinclude <event.h>
#tinclude <object.h>

#include <timer.h>

class UserModule01 : public NslObject {
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private:

int Number;

char *String;

timerObj myTimer;
public:

UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argvl[]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void timeout();

#endif /* __user_module_01_h__ */

FEEAT user_moduleOl.cc fEH - EFE(E timeout YRR ZHIEIUEIEE » AT DLF]
EI—SE a0 H ATV EESBEFHE » DU node EHYRE BERFRE - GetCurrentTime
& AR HU S5 tes P s FH A RE Fe i R > BEA7E 1 1@ tick & 1 picoosecond(1072) -
MAEEEEEs T > £ node HiEH H AR » {1/ GetNodeCurrentTime():E ([
API ZREI{F

FAME init()pA= > ZANA myTimer P{FHYEL
B E S MR - first_timeout_in_tick 25 —BTHYIFHIRL © 55—
subsequent_timeout_in_tick &5 —XF TS timeout AYIFEIEIFE

user_module01.cc #gHFEE 72 NALFF~ -
#include <stdlib.h>

#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)

: NslObject(type, id, pl, name) {
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vBind_int("myNumber", & Number);
vBind_char_str("myString", &String);
REG_VAR("shared-number", &Number);

UserModule01::~UserModule01(){}

int UserModuleO1::init() {

u_int64_t first_timeout_in_tick;

u_int64_t subsequent_timeout_in_tick;

BASE_OBIJTYPE(mem_func);

SEC_TO_TICK(first_timeout_in_tick, 3);
MILLI_TO_TICK(subsequent_timeout_in_tick, 500);

mem_func = POINTER_TO_MEMBER(UserModule01, timeout);

myTimer.setCallOutObj(this, mem_func);

myTimer.start(first_timeout_in_tick, subsequent_timeout_in_tick);

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {

return(NslObject::send(pkt));

void UserModule01::timeout() {

printf("\e[1;33;40mExercise 6-1: Timeout (%llu) (%llu)\e[m\n",
GetCurrentTime(), GetNodeCurrentTime(get_nid()));
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return;

BASE_OBJTYPE(mem_func);
ETRIRE S —EERYIERE » F— e R —(EEAHAY A E = -

SEC_TO_TICK(first_timeout_in_tick, 3);
5 {[E SEC_TO_TICK 2 n] DAFFDh 85 By tick HYBEAL » FIL0ELEId Ay 3 70 - A
3000000000000 tick » #7 A% first_timeout_in_tick 72 ([ 58 -

MILLI_TO_TICK(subsequent_timeout_in_tick, 500);

i {E MILLI_TO_TICK f/J API B SEC_TO_TICK & » {E2 2% MILLISECOND {2
fir > W8 Ry tick BBAl > FIZ0ELBIHAY 500 millisecond (B[] 0.5 #)) » ## 5
500000000000tick > FfIHL{EAF A ZE] subsequent_timeout_in_tick 72 {584 -

mem_func = POINTER_TO_MEMBER(UserModule01, timeout);
B3 mem_func B {EHEEAY) {8 F] POINTER_TO_MEMBER &1 API » 25|
UserModule01 f54H 41y timeout BV B °

myTimer.setCallOutObij(this, mem_func);

PEEECE myTimer HF[EE(0F » ZIFIE(E mem_func B EIHYEAZ -
myTimer.start(first_timeout_in_tick, subsequent_timeout_in_tick);

B {&aE myTimer BLEIAYIFE] DLUSCBT I8 B E R THIIF EIEER - S5 — 2%
B — R EENHIIF IR © 55 SRS E BTV R EAL -

R RT AKIAE - A2 (E timer £ 3 PP &G BLE) - BEERF 0.5 FPEE #hdT - 41 T IE
FI7R -

BITEERAT -
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net.ipv6.conf.eth®.disable ipve = 0
net.ipv6.conf.ethO.autoconf = 0
Current Time: 0.00 sec Event#: <Insert:23, Dequeue:5, Rest:
current ticks= 100100000, run "1 sh init daemon.sh"
current ticks= 100200000, run "2 sh init daemon.sh"
Current Time: 1.00 sec  Event#: <Insert:1048, Dequeue:1048,
Current Time: 2.00 sec  Event#: <Insert:1053, Dequeue:1053,
Current Time: 3.00 sec  Event#: <Insert:1041, Dequeue:1041,
: Timeout (3000000000000) (3000000004383)
: Timeout (3000000000000) (3000000003677)
: Timeout (3500000000000) (3500000004383)
: Timeout (3500000000000) (3500000003677)
4.00 sec  Event#: <Insert:1043, Dequeue:
: Timeout (4000000000000) (4000000004383)
: Timeout (4000000000000) (4000000003677)
: Timeout (4500000000000) (4500000004383)
: Timeout (4500000000000) (4500000003677)
5.00 sec  Event#: <Insert:1041, Dequeue:
: Timeout (5000000000000) (5000000004383)
: Timeout (5000000000000) (5000000003677)
: Timeout (5500000000000) (5500000004383)
: Timeout (5500000000000) (5500000003677)
6.00 sec Event#: <Insert:1045, Dequeue:
: Timeout (6000000000000) (6000000004383)
: Timeout (6000000000000) (6000000003677)
: Timeout (6500000000000) (6500000004383)
: Timeout (6500000000000) (6500000003677)
Current Time: 7.00 sec  Event#: <Insert:1041, Dequeue:
Exercise 6-1: Timeout (7000000000000) (7000000004383)
Exercise 6-1: Timeout (7000000000000) (7000000003677)
Exercise 6-1: Timeout (7500000000000) (7500000004383

B E 62 IR timer

s 5 B0 S A (] timer DAL timeout » 25 5 PG ELE) » > 14608
2 BT SEEFAT TR -

user_module01.cc F&HHELE /340 FELFFR
#include <stdlib.h>

#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct iflist* ifl, const char
*name): NslObject(type, id, ifl, name) {

vBind_int("myNumber", &Number);

vBind_char_str("myString", &String);

REG_VAR("shared-number", &Number);

75



UserModule01::~UserModule01(){}

int UserModuleO1::init() {
u_int64_t first_timeout_in_tick;
u_int64_t subsequent_timeout_in_tick;

BASE_OBJTYPE(mem_func);

SEC_TO_TICK(first_timeout_in_tick, 5);
SEC_TO_TICK(subsequent_timeout_in_tick, 2);

mem_func = POINTER_TO_MEMBER(UserModule01, timeout);

myTimer.setCallOutObj(this, mem_func);

myTimer.start(first_timeout_in_tick, subsequent_timeout_in_tick);

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

void UserModule01::timeout() {

printf("\e[1;33;40mExercise 6-2: Timeout (%llu) (%llu)\e[m\n",

GetCurrentTime(), GetNodeCurrentTime(get_nid()));

return;
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curren ck U run

Current Time: . ¢ Event#: *Inaert 1048, Dequeue:
Current Time: . ¢ Event#: <Insert:1052, Dequeue:
Current Time: . ¢ Event#: <Insert:1042, Dequeue:
Current Time: 4. ¢ Event#: <Insert:1043, Dequeue:
Current Time: . c  Event#: <Insert:1041, Dequeue:
Exercise 6-2: Timeout iSBUBBﬂﬂﬂﬂﬂﬂﬂﬂ) i5000000004333]
Exercise 6-2: Timeout (5000000000000) (5000000003677)
Current Time: 6.00 sec Event#: <Insert:1045, Dequeue:
Current Time: 7.00 sec Event#: <Insert:1041, Dequeue:
Exercise 6-2: Timeout (7000000000000) (7000000004383)
Exercise 6-2: Timeout (7000000000000) (7000000003677)
Current Time: 8.00 sec Event#: <Insert:1043, Dequeue:
Current Time: 0.00 sec Event#: <Insert:1041, Dequeue:
Exercise 6-2: Timeout (9000000000000) (9000000004383)
Exercise 6-2: Timeout (9000000000000) (9000000003677)
Current Time: 10.08 sec  Event#: <Insert:10845, Dequeue:
Current Time: 11.00 sec  Event#: <Insert:1041, Dequeue:
Exercise 6-2: Timeout (11000000000000) (11000000004383)
Exercise 6-2: Timeout (11000000000000) (11000000003677)
Current Time: 12.00 sec  Event#: <Insert:1043, Dequeue:
Current Time: 13.00 sec  Event#: <Insert:1041, Dequeue:
Exercise 6-2: Timeout (13000000000000) (13000000004383)
Exercise 6-2: Timeout (13000000000000) (13000000003677)
Current Time: 14.00 sec  Event#: <Insert:1043, Dequeue:
Current Time: 15.08 sec  Event#: <Insert:10841, Dequeue:
Exercise 6-2: Timeout (15000000000000) (15000000004383)
Exercise 6-2: Timeout (15000000000000) (15000000003677)

HE 6-3 1 LGS timer

%%iz’jf mvtimer RO PR = timeout > 55 3 FOHERIES > 2 14505 0.5 PPk
17 BB 5 ErE » 55 7 BMRIE > 55 9 IOREUH
1B FHE] timer CF%{fFEF'EI’] cancel() ~ pause() ~ DL resume()

BB E T user_module01.h #2122 5 & —([ timer fR—{@E k=t » £
timer #YET{E1% > HH55—(E timer EICIRIE - W N EEFHTR -

#ifndef __user_module_01_h__

#define __user_module_01_h__

ttinclude <event.h>

#include <object.h>

ttinclude <timer.h>

class UserModule01 : public NslObject {

private:
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int Number;

char *String;
timerObj myTimer, resumeTimer;
public:

UserModuleO1(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);

~UserModule01();

int init();

int command(int argc, const char *argv([]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void timeout();

void resumetimer();

#endif /* __user_module_01_h__ */

P& user_moduleOl.cc > U FALFFR~

#tinclude <stdlib.h>
#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>
MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char
*name)

: NslObject(type, id, pl, name) {}

UserModule01::~UserModule01(){}

int UserModule01::init() {

u_int64_t first_timeout_in_tick;

u_int64_t subsequent_timeout_in_tick;

BASE_OBITYPE(mem_func);
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SEC_TO_TICK(first_timeout_in_tick, 3);
MILLI_TO_TICK(subsequent_timeout_in_tick, 500);

mem_func = POINTER_TO_MEMBER(UserModule01, timeout);
myTimer.setCallOutObj(this, mem_func);

myTimer.start(first_timeout_in_tick, subsequent_timeout_in_tick);

u_int64_t resume_timeout_in_tick;

BASE_OBIJTYPE(mem_func2);

mem_func2 = POINTER_TO_MEMBER(UserModule01, resumetimer);
SEC_TO_TICK(resume_timeout_in_tick, 7);
resumeTimer.setCallOutObj(this, mem_func2);

resumeTimer.start(resume_timeout_in_tick, 0);

return(NslObject::init());

int UserModule01::command(int argc, const char *argv([]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

void UserModuleO1::timeout() {

printf("\e[1;33;40mExercise 6-3: Timeout (%llu) (%llu) Get time timer expired time:

%llu \e[m\n", GetCurrentTime(), GetNodeCurrentTime(get_nid()), myTimer.expire());

if(GetCurrentTime() == 9000000000000)
{

myTimer.cancel();




}
else if(GetCurrentTime() == 5000000000000)

{

myTimer.pause();
}
return;

void UserModule01::resumetimer() {

myTimer.resume();

return;

i timeout() it » {EHEIRBHEHIFR By 5 FO05 - 1 mytimer T/ » i 7E15S
EEHEE] 9 FOHE - B mytimer HUH ©

FIENHAIA myTimer()fY expire()el=t > BJLAEE] TR myTimer #7ELENHIHF
f] o

PEETE# resumetimer() e = HIE FAZRIRIE mytimer

£ init NN EEEERYIEE: » RS 7 PVH resumeTimer BiE)
resumetimer() A=A K {8 myTimer()

B EEI/E resumeTimer {Z[HY interval Z7F 0 > Fonis (@ Timer H¥fT
1 2B -

HIDAGE MEITESR T - BRI 5 PURSIENSERFER - BEE R E T

R 7 F00F » B resumeTimer %18 myTimer & » Y EFZAMFAY timeout BX
HFIED > HFIZE 9 F) timeout pr=(IFF » FIIEIT& EHEHUH myTimer
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leo200000,
1.
.00

2

00

3.00

: Timeout
: Timeout
: Timeout
: Timeout
4.
: Timeout
: Timeout
: Timeout
: Timeout
5.
: Timeout
: Timeout
6.
7.
: Timeout
: Timeout

00

00

00
00

8.00

10

: Timeout
: Timeout
: Timeout
: Timeout
9,
: Timeout
: Timeout
10.
11.
12.
13.
14.
15.
16.
17.
18.

00

00
00
00
00
00
00
00
00

00
an

run "2 sh i
sec Even
sec  Even <Insert:1052,
sec  Event#: <Insert:1042,
(3000000000000) (300000P004383) Get
(3000000000000) (3000000003677) Get
(3500000000000) (3500000004383) Get
(3500000000000) (3500000003677) Get
sec  Event#:
(4000000000000) (4000000004383) Get
(4000000000000) (4000000003677) Get
(4500000000000) (4500000004383) Get
(4500000000000) (4500000003677) Get
sec  Event#: <Insert:1041,
(5000000000000) (5000000004383) Get
(5000000000000) (5000000003677) Get
sec Event#: <Insert:1045,
SEC Event#: <Insert:1041,
(7500000000000) (7500000004383) Get
(7500000000000) (7500000003677) Get
sec Event#:
(8000000000000) (8000000004383) Get
(8000000000000) (8000000003677) Get
(8500000000000) (8500000004383) Get
(8500000000000) (8500000003677) Get
sec  Event#: <Insert:1041,
(9000000000000) (9P0P0OP0OO4383) Get
[9000000000000) (90000000036??) Get

. : 1045,
:1041,
:1043,
:1041,
:1043,
:1041,
:1043,
:1041,
:1@43,
< 10A1

Fuant#.

: <Insert:1048, Dequeue:
Dequeue:
Dequeue:

<Insert:1043, Dequeue:

Dequeue:

Dequeue:
Dequeue:

<Insert:1043, Dequeue:

Dequeue:

Dequeue:

Dequeue:
Dequeue:

Nanuaua s

1048, Rest:

1052, Res
1042,
time timer
time timer
time timer

time timer

1043, Rest:

time timer
time timer
time timer
time timer

1041, Rest:

time timer
time timer
1045, Res

1041, Rest:

time timer
time timer
1043, Rest:
time timer
time timer
time timer
time timer

1041, Rest:

time timer
time tlmer
1045,

Rest:18>

expired
expired
expired
expired
18>

expired
expired
expired
expired
expired
expired

expired
expired
18>

expired
expired
expired
expired
18>

expired
explred

: 3500000000000
: 3500000000000
: 4000000000000
: 4000000000000

: 4500000000000
: 4500000000000
: 5000000000000
: 5000000000000

: 5500000000000
: 5500000000000

: 8000000000000
: 8000000000000

: 8500000000000
: 8500000000000
: 9000000000000
: 9000000000000

: 9500000000000
: 9500000000000
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¥+ . EVENT

AT
(1) ~ EVENT %FE
(2) ~ EVENT Fl7&sREH

TR -

Chapter7.tar.bz2

fifites b > ol DS A EVENT BV ERIGERE RS S0 - s P HES®

PACKET HEHB/EH EVENT AR o S(EEMEERE (& EVENT o

I timer HEHF event 45REAYAEH - timer AYAVE _EH E—(& event » (HZ T #F
% Fy timer g AHAYRA -

AEREEEEIEE CAlGE—(E EVENT » A —(Ek =N - 218 FRt
EVENT ZEfifRENL

NHE 570 event BV A > IR —{# event Wi E & —(F
print_event()AYRA = » BEFE S —FOIF BB GRS T Y event LS8 ML et =02k
[l o

m G 71
(B (5 55— BV EiF1F0 4 (user_module01.xtpl)

B4 user_module01.h » 41 N4LFEF~ -
#tifndef __user_module_01_h__

#tdefine __user_module_01_h__

#include <event.h>

#tinclude <object.h>

class UserModule01 : public NslObject {

private:
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int Number;

char *String;

public:

UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argv([]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void print_event(Event_ *ep);

#endif /* __user_module_01_h__ */

&4 user_module0l.cc » 41 FALFEFTS -

#include <stdlib.h>
#tinclude <estinet_api.h>

#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)

: NslObject(type, id, pl, name) {

vBind_int("myNumber", &Number);

vBind_char_str("myString", &String);

REG_VAR("shared-number", & Number);

UserModule01::~UserModule01(){}

int UserModule01::init() {

Event_ *ep;

ep = createEvent();
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u_int64_t expire;

BASE_OBIJTYPE(mem_func3);

SEC_TO_TICK(expire, 1);
mem_func3 = POINTER_TO_MEMBER(UserModule01, print_event);

setObjEvent(ep,
expire,
0,
this,
mem_func3,

(void *)0

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

void UserModule01::print_event(Event_ *ep) {
printf("\e[1;33;40mExercise 7-1: Timeout (%llu) (%llu)\e[m\n",
GetCurrentTime(), GetNodeCurrentTime(get_nid()));
freeEvent(ep);

return;

createEvent() 2K gl i&—(E ¥ HY event -
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ifj freeEvent() R =CHINE FIZREECE (& event FYZERY o

setObjEvent R[22 E I event FYAHE]T » SB—(E 282 event AYFEEE » FHARKTE A
H-(i& event > *—ﬂ%;’éﬁzE%fLﬁE’JHﬁ'Eﬁ F={HSHUE interval » WIFE 0 TR
HET— > BIUESEETERTHVE - 1028 (@ k=2 5 E R BT event
IR B > R E SR —EEESMY data > REMRIVERIBLE T AR LR

NERUEBTTER - BT LUEE] - 25— PR T Y event KflE 1L
BHAHIE] - RSB =(EH2 8w A 0 > [NIEHZIT—XK

current ticks= 100100800, run "1 sh init daemon.sh"

current ticks= 100200008, run "2 sh init daemon.sh"

Exercise 7-1: Timeout (1000000000000) (10000P0004383)

Current Time: 1.00 sec  Event#: <Insert:10856, Dequeue:

Exercise 7-1: Timeout (1000000000000) (10000GORO3677)

C Time: .00 sec vent#: <Insert:1846, Dequeue:
Time: .00 sec  Event#: <Insert:1043, Dequeue:
Time: .00 sec E”entﬂ: <Insert:1042, Dequeue:
Time: .00 sec ] : <Insert:1042, Dequeue:
Time: sec ] 2rt:1044, Dequeue:
Time: sec ] 2rt:1042, Dequeue:
Time: sec ] f <Insert:1042, Degueue:
Time: sec #: <Insert:1042, Dequeue:
Time: sec ] j- - 2rt:1044, Dequeue:
Time: sec nt#: - rt:1042, Dequeue:
Time: sec ] 2rt:1042, Dequeue:
Time: sec  Event#: <Insert:1842, Dequeue:
Time: sec  Event#: <Insert:1842, Dequeue:
Time: sec ] j- <Insert:1042, Dequeue:
Time: : sec nt#: <Insert:1042, Dequeue:
Time: sec nt#: <Insert:1842, Dequeue:

2
3
4
5
6.
?.
9,
10.

e
[y

w

et
[N

-]
=]

" ET72:
A EVENT - JEERVERTEATT » FTLMS PR ISR user_module0.cc
AR » HIATET

#include <stdlib.h>
#include <estinet_api.h>
#include <module/user-defined/user_module_01.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct iflist* ifl, const char

*name): NslObject(type, id, ifl, name) {
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vBind_int("myNumber", &Number);
vBind_char_str("myString", &String);
REG_VAR("shared-number", &Number);

UserModule01::~UserModule01(){}

int UserModule01::init() {

Event_ *ep;

ep = createEvent();

u_int64_t expire;

BASE_OBIJTYPE(mem_func3);

SEC_TO_TICK(expire, 1);
mem_func3 = POINTER_TO_MEMBER(UserModule01, print_event);

setObjEvent(ep,
expire,
expire,
this,
mem_func3,

(void *)0

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModule01::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));
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int UserModule01::send(ePacket_ *pkt) {
return(NslObject::send(pkt));

void UserModule01::print_event(Event_ *ep) {
printf("\e[1;33;40mExercise 7-2: Timeout (%llu) (%llu)\e[m\n",

GetCurrentTime(), GetNodeCurrentTime(get_nid()));

//freeEvent(ep);
setEventReuse(ep);
return;
}
HITEERATT -

current ticks= 100200000, run "2 sh init daemon.sh"
Exercise 7-2: Timeout (100P000P0O0P0) (100000POA4383)
Current Time: 1.00 sec  Event#: <Insert:1057, Dequeue:
Exercise 7-2: Timeout (1000000000000) (1000000003677)
Exercise 7-2: Timeout (2000000000000) (2000000003677)
Exercise 7-2: Timeout (2000000000000) (2000000004383)
Current Time: 2.00 sec  Event#: <Insert:1054, Dequeue:
Exercise 7-2: Timeout (3000000000000) (3000000003677)
Exercise 7-2: Timeout (3000000000000) (3000000004383)
Current Time: 3.00 sec  Event#: <Insert:1046, Dequeue:
Current Time: 4.00 sec  Event#: <Insert:1037, Dequeue:
Exercise 7-2: Timeout (4000000000000) (4000000003677)
Exercise 7-2: Timeout (4000000000000) (4000000004383)
: Timeout (5000000000000) (5000000004383)
5.00 sec  Event#: <Insert:1049, Dequeue:
: Timeout (5000000000000) (5000000003677)
: Timeout (6000000000000) (6000P0P003677)
: Timeout (6000000000000) (6000P0P0A4383)
6.00 sec Event#: <Insert:1047, Dequeue:
: Timeout (7000000000000) (7000000003677)
: Timeout (7000000000000) (7000000004383)
Current Time: 7.00 sec  Event#: <Insert:1045, Dequeue:
Current Time: 8.00 sec  Event#: <Insert:1037, Dequeue:
Exercise 7-2: Timeout (8000000P000R0) (B8POOOOROA36TT)
Exercise 7-2: Timeout (8000000000000) (800000POA4383)
Exercise 7-2: Timeout (9000000000000) (9000000004383)
Current Time: 0.00 sec Event#: <Insert:1049, Dequeue:
Exercise 7-2: Timeout (9000000000000) (9000000003677)

PR T ZIDASE =HS 8N - S5H/NEEIERC setbventReuse 1l API - [N FRE
AEIVERTERIT - A PFEEEE A timer Y0 F REETE -

FREMEARAAY event &5fE - £ N —(EEETHET A
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&% \Z= : PACKET

AR
(1) ~ PACKET %8
(2) ~ PACKET FHiZAa5HH

TR -

Chapter8.tar.bz2

ARSI - REENEE YRR - FEER T TEEE - EEENY)
> —BI4AE H Interface 1540 > FFEMEL EEE(E Packet 58T - FEF&HE—
{4 H Y send ()1 T i B (FREAH FRUG LA 09 454E » n] DI B IUE FEREA)
EIE I PACKET ¥7{-{ F§ EVENT HU&EHE - IRFLHL EA EVENT AVERHE - DU IR
{5 FH B aS A 22 packet #){-4555 -

m G 8L

[E A5 (5 FH 25— FE A S FII7E 7 (user_module01.xtpl) » AT AR T -

B 5{#EH Hostl ping Host2 » #F Hostl ffji A ping 1.0.1.2 - #£ Hostl Ei Host2 |-
#hEEEF ARP B IPV6 /A -

Host x

Node ID |1 MNode Type |Host

Application Intedface = Flow Classification DNS Routing Firewall =~ Virtual Machine k

Enahle Start(s) Stop (s) Command Operation Add
100 ping 1.0.1.2 Modify

Delete
Delete All
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Configure Interface x

Mode 1D: |1 Interface 1D 1 Interface Mame: eth0 Interface Type: 8023
ARP  IPv4
Addressing

| »

I Apply the Following IP Address Configuration I I C.T.O.l. I

Address Assignment

Method: Static C.T.0.10.

Address Setting
Link-local IP: |fe@0:0:0:0:201.ff:1e00:1

Global [P; [2000:0:1:1:201:1f:fe00:1

Fix the Global IP address so that it will not be C.T.O.I —
overwritten by GUI in the future

OK Cancel
Configure Interface x
Mode 10 |1 Interface IO 1 Interface Mame: eth0 Interface Type: 8023
ARF IPv4 IPvVE
¥| Set the ARP Table Entries for the Located Subnet I
Using Specific ARP Cache Timeout
ARP Cache Flush Time Interval: 30 : (sec)
I C.T.C.L I
OK Cancel
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FEEAE user_module01.h f&H H & —{E A= pkt_delay » 4 FALFFiR -

#ifndef __user_module_01_h__

#define __user_module_01_h__

#tinclude <event.h>

#include <object.h>

class UserModule01 : public NslObject {

private:
int Number;
char *String;
public:

UserModuleO1(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argvl[]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void pkt_delay(ePacket_ *pkt);

#endif /* __user_module_01_h__*/

BEEEIX user_moduleOl.cc » fEE U0 N ALFF~ -

#include <stdlib.h>

#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>
#tinclude <packet.h>

#include <ethernet.h>

#include <ip.h>

MODULE_GENERATOR(UserModule01);
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UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)
: NslObject(type, id, pl, name) {
vBind_int("myNumber", & Number);
vBind_char_str("myString", &String);
REG_VAR("shared-number", &Number);

UserModule01::~UserModule01(){}

int UserModuleO1::init() {

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
u_int64_t current_time_in_tick;
u_int64_t delay_time_in_tick;
BASE_OBIJTYPE(mem_func);

current_time_in_tick = GetCurrentTime();
SEC_TO_TICK(delay_time_in_tick, 1);
mem_func = POINTER_TO_MEMBER(UserModule01, pkt_delay);
setObjEvent(pkt, current_time_in_tick + delay_time_in_tick,

0, this, mem_func, (void *)pkt->Datalnfo_);

return(1);

void UserModuleO1::pkt_delay(ePacket_ *pkt) {

Packet *packet;
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struct ether_header  *eh;

char src_mac_str[18];
char dst_mac_str[18];
struct ip *iph;

char src_ip_str[16];
char dst_ip_str[16];

if(pkt != NULL && pkt->Datalnfo_ != NULL) {
packet = (Packet *)pkt->Datalnfo_;

eh = (struct ether_header *)packet->pkt_get();

macaddr_to_str(eh->ether_shost, src_mac_str);

macaddr_to_str(eh->ether_dhost, dst_mac_str);

printf("\e[1;36;40mExercise 8-1: Src Mac: %s, Dst Mac: %s\e[m\n",

src_mac_str, dst_mac_str);

iph = (struct ip *)packet->pkt_sget();

if(iph 1= NULL) {
ipvdaddr_to_str(iph->ip_src, src_ip_str);
ipvdaddr_to_str(iph->ip_dst, dst_ip_str);
printf("\e[1;36;40mExercise 8-1: Src IP: %s, Dst IP: %s\e[m\n",

src_ip_str, dst_ip_str);

NslObject::send(pkt);

£ send() et rf > BEETEAURAVENER » Je A BRI » RS [EE R HY
event SEAE 1 FV1% > 3¢ T pkt_delay S{ECAEITIRHE » 4 254G T — (A
H -

BRI DS EM R CR - ] DR L B th YR ELZ Y event 9
AL -

539k > EHEAERETHY Datalnfo_ > fFIHYRLR B ANAE AL -
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M{EF pkt_get() » E L& HI{S ether header » 41 N7
eh = (struct ether_header *)packet->pkt_get();

2 F macaddr_to_str API /& eh H11Y source mac address * J dest mac address
Y str Y APl o 41 NFR -
macaddr_to_str(eh->ether_shost, src_mac_str);

macaddr_to_str(eh->ether_dhost, dst_mac_str);

22U 1P HEADER » A2 pkt_sget() - A AR ¢
iph = (struct ip *)packet->pkt_sget();

#2 H ipv4addr_to_str APl & IP HEADER 5[y ip source address DL K7 ip dest
address BEHEY str > 41 7R -
ipv4addr_to_str(iph->ip_src, src_ip_str);
ipv4addr_to_str(iph->ip_dst, dst_ip_str);

SERRIEEUR - IR A make LUK make install f BT TS > FEBEERA T AT
o A UCEFIEAS A AR - fEE =RV log > L T B EAEEE
HIER -

N

less X
1 z B1E00000 DATA <1 2> <1 2> 0 102 0 NONE 0
am m.a 0.3 R UOOOUL00000 . E1500000 DATA <1 2> <1 2> 0 102 O NONE ©
4000000000000 1600000 DATA <1 2> <1 2» 1 102 0 NOME ©
4000001000000 1600000 DATA <1 2> <1 25 1 102 0 NOME ©
4000082500000 1600000 TRTA <2 13> <2 1> 2 102 0 NONE O
4000083600000 1600000 DATA <2 1> <2 1> 2 102 0 NOME ©
5000000000000 1600000 DATA <1 2> <1 2> 3 102 0 NOME ©
5000001000000 1600000 DATA <1 2> <1 2> 2 102 0 NOME ©
5000082500000 1600000 TATA <2 13> <2 1> 4 102 0 NONE O
5000083600000 1600000 DATA <2 1> <2 1> 4 102 0 NOME ©
£O00000000000 §1600000 DATA <1 2> <1 2> 5 102 0 NOME ©
000001000000 1600000 IATA <1 2> <1 25 5 102 0 NONE 0O
BODOOBZE00000 F1E00000 TRTA <2 13> <2 1> 6 102 0 NONE O
000083600000 B1E00000 DATA <2 1> <2 1> 6 102 0 NOME ©
7000000000000 S1600000 DATA <1 2> <1 2> 7 102 0 MOME ©
7000001000000 1600000 IATA <1 2> <1 2> 7 102 0 NONE 0O
FO000BZ500000 1600000 DATA <2 1> <2 1> 8 102 O HONE 0
7000083600000 1600000 DATA <2 1> <2 1> 8 102 0 NOME 0
2000000000000 1600000 DATA <1 2> <1 2> 9 102 0 NOME ©
2000001000000 1600000 IATA <1 2> <1 2> 9 102 0 NONE 0
000082500000 B1E00000 DATA <2 1> <2 1> 10 102 O NONE 0
000083600000 B1600000 DATA <2 1 <2 1> 10 102 0 NONE 0
300 12> 11 102 0 NONE ©

00000 S1800000 TRTA <1 2 <

_File.log

PEEE— | estinetss HYTRES » [l (s ipvdaddr_to_string() DA K%
macaddr_to_str()Fr7IEDHHAKAVE A NE o > B3 ] DLEIBEEEZK debug
S EEMEEE -
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Current Time: 1.00 sec  Event#: <Insert:1046, Dequeue:
current ticks= 2000000000000, run "1 ping 1.0.1.2"

PING 1.0.1.2 (1.0.1.2) 56(84) bytes of data.

Current Time: 2.00 sec  Event#: <Insert:1045, Dequeue:
Current Time: 3.00 sec Event#: <Insert:1041, Deqgueue:
Exercise 8: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
Exercise 8: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

Exercise 8: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
Exercise 8: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

Current Time: 4.00 sec  Event#: <Insert:1047, Dequeue:
Exercise 8: Src Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:0:1
Exercise 8: Src IP: 1.0.1.2, Dst IP: 1.0.1.1

64 bytes from 1.0.1.2: icmp seq=1 ttl=64 time=2000 ms
Exercise 8: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
Exercise 8: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

Current Time: 5.00 sec  Event#: <Insert:1046, Dequeue:
Exercise 8: Src Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:0:1
Exercise 8: Src IP: 1.0.1.2, Dst IP: 1.0.1.1

64 bytes from 1.0.1.2: icmp seq=2 ttl=64 time=2000 ms
Exercise 8: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
Exercise 8: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

Current Time: 6.00 sec  Event#: <Insert:1045, Dequeue:

B 4% 8-2 ! pkt_addinfo() ~ pkt_getinfo()EH pkt_delinfo()

AR PRI R » S B SN T, - (EE R
WA TR BT eSS » SRE R EE — (EAEIMY
buffer » T LAFEAL—ELAAYNATEER » 765 PT_INFO - T LA pkt_addinfof) -
pkt_getinfo() ~ pkt_delinfo()25 API » 3 (1 T MUK 4BS M ZEM -

user_module01.h {4453 » W NALTFFiw -

#ifndef __user_module_01_h__

#define __user_module_01_h__

ttinclude <event.h>

#include <object.h>

class UserModuleO1 : public NslObject {

private:
int Number;
char *String;
public:
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UserModule01(u_int32_t type, u_int32_tid, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argvl[]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void pkt_delay(ePacket_ *pkt);

#endif /* __user_module_01_h__ */

&4 user_moduleOl.cc » FER] F—%RELLEEAIE 5y > N EEE BRI
AR -

#include <stdlib.h>

#tinclude <estinet_api.h>

#include <module/user-defined/user_module_01.h>
#include <packet.h>

#include <ethernet.h>

#include <ip.h>

MODULE_GENERATOR(UserModule01);

UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)

: NslObject(type, id, pl, name) {

UserModule01::~UserModule01(){}

int UserModule01::init() {

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModule01::recv(ePacket_ *pkt) {




return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
u_int64_t current_time_in_tick;
u_int64_t delay_time_in_tick;
BASE_OBJTYPE(mem_func);

current_time_in_tick = GetCurrentTime();

SEC_TO_TICK(delay_time_in_tick, 1);

mem_func = POINTER_TO_MEMBER(UserModule01, pkt_delay);

setObjEvent(pkt, current_time_in_tick + delay_time_in_tick,
0, this, mem_func, (void *)pkt->Datalnfo_);

return(1);

void UserModule01::pkt_delay(ePacket_ *pkt) {

Packet *packet;

struct ether_header  *eh;

char src_mac_str[18];
char dst_mac_str[18];
struct ip *iph;

char src_ip_str[16];
char dst_ip_str[16];

if(pkt != NULL && pkt->Datalnfo_ != NULL) {
packet = (Packet *)pkt->Datalnfo_;

eh = (struct ether_header *)packet->pkt_get();

macaddr_to_str(eh->ether_shost, src_mac_str);

macaddr_to_str(eh->ether_dhost, dst_mac_str);

printf("\e[1;36;40mExercise 8-2: Src Mac: %s, Dst Mac

src_mac_str, dst_mac_str);

: %s\e[m\n",
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iph = (struct ip *)packet->pkt_sget();

if(iph != NULL) {
ipvdaddr_to_str(iph->ip_src, src_ip_str);
ipvdaddr_to_str(iph->ip_dst, dst_ip_str);
printf("\e[1;36;40mExercise 8-2: Src IP: %s, Dst IP: %s\e[m\n",

src_ip_str, dst_ip_str);

int NodeColor=random()%3;
packet->pkt_addinfo("NodeColor", (char *)&NodeColor, sizeof(NodeColor));
NslObject::send(pkt);

{EE(EHE B+ > User_module0l fEFAEIRE] N —(EfE4HRT - £ —(EEE -
fn_E—{ info » & node AYEHEEE » & 3 F# random {H °

B pkt_addinfo f)£ :

F—EHSBUZ L info BERBIE(EAEESE - 5e2 15 (#590) - B (ES8
AIE— ] c++2 8 B (HSBHATZIL cr+E8HTAN -

£ phy.cc [EEHE AT N EEFHTR -

int phy::send(ePacket_ *pkt) {

struct con_list *cl;
Packet *p;
struct phylnfo *phyinfo;

assert(pkt&&(p=(Packet *)pkt->Datalnfo_));
if ( LinkFailFlag >0) {
freePacket(pkt);

return(1);

int *nodecolor = (int *)p->pkt_getinfo("NodeColor");

if(*nodecolor == 1)
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printf("\e[1;33;42mExercise 8-2: Node Color : %d\e[m\n", *nodecolor);
else if(*nodecolor == 2)

printf("\033[1;35;45mExercise 8-2: Node Color : %d\033[m\n", *nodecolor);
else

printf("\e[1;31;41mExercise 8-2: Node Color : %d\e[m\n", *nodecolor);

£ phy fH&HH - AIIF] pkt_getinfo() » H{SIt NodeColor &&fl - it ¥ —(E{EE]

R EIHY ascii BHEL -

FEH1% » {iF] pkt_delinfo 7= l& NodeColor &R

B pkt_getinfo()EH pkt_delinfo() ;2% :
pkt_getinfo 77 A info YA~ & [CI{E LA FHVEUE 5 1M1 pkt_delinfo 17 A
info A A “F & PRI info HYEER -

BUTEES

Current Time: 1.00 sec  Event#: <Insert:1046, Dequeue:

current ticks= 2000000000000, run "1 ping 1.6.1.2"

PING 1.6.1.2 (1.0.1.2) 56(84) bytes of data.

Current Time: 2.00 sec  Event#: <Insert:1045, Dequeue:

Current Time: 3.00 sec  Event#: <Insert:1041, Dequeue:

Exercise 8-2: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2

Exercise 8-2: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

8-2: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
8-2: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

4.00 sec  Event#: <Insert:1047, Dequeue:
: Src Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:9:1
8-2: 5rc IP: 1.0.1.2, Dst IP: 1.0.1.1

64 bytes from 1.0.1.2: icmp seq=1 ttl=64 time=2000 ms
Exercise 8 Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2

i : Src IP: 1.0.1.1, Dst IP: 1.0.1.2

: Node Color : 1

5.00 sec  Event#: <Insert:1046, Dequeue:
: Src Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:9:1
: Src IP: 1.0.1.2, Dst IP: 1.0.1.1

]
(LS LS SN ]

8
8
i
8
8

=
=)

b4 bytes
Exerc@se

1.0.1.2: icmp seq=2 ttl=64 time=2000 ms

: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
: Src IP: 1.0.1.1, Dst IP: 1.0.1.2

00 00 —h
L]
RO

Current Time: 6.00 sec Event#: <Insert:1045, Dequeue:
8-2: Src Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:9:1
8-2: 5rc IP: 1.0.1.2, Dst IP: 1.0.1.1
64 bytes from 1.0.1.2: icmp seq=3 ttl=64 time=2000 ms
Exercise : Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
i : Src IP: 1.0.1.1, Dst IP: 1.0.1.2

sec Event#: <Insert:1047, Dequeue:
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FILE A API&E

REEEHEF -
(1) ~ /148 GetNodeloc ~ GetTotalNumOfNodes ~ GetConFilePathAndName ~
getConnectNode £ API

i -

Chapter9.tar.bz2

ANEE A MEN S I — 25 FIAY API o

W A 91

[EEE (5 P 26— E AV E HHE A (user_moduleOl.xtpl) » EAIAZEE LT T

B 5f#EF Hostl ping Host2 » #F Hostl i A ping 1.0.1.2 - £ Hostl Ei Host2 |-
#RAEA ARP B 1PV6 /][] -

Host x

MNode 1D |1 Node Type Host

Application Interface ~ Flow Classification DNS = Routing Firewall = Virtual Machine »

Enahle Start(s) Stop(s) Command Operation Add
100 ping 1.0.1.2 Modify

Delete
Delete All
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Configure Interface x

Mode 1D: |1 Interface 1D 1 Interface Mame: eth0 Interface Type: 8023
ARP  IPv4
Addressing

| »

I Apply the Following IP Address Configuration I I C.T.O.l. I

Address Assignment

Method: Static C.T.0.10.

Address Setting
Link-local IP: |fe@0:0:0:0:201.ff:1e00:1

Global [P; [2000:0:1:1:201:1f:fe00:1

Fix the Global IP address so that it will not be C.T.O.I —
overwritten by GUI in the future

OK Cancel
Configure Interface x
Mode 10 |1 Interface IO 1 Interface Mame: eth0 Interface Type: 8023
ARF IPv4 IPvVE
¥| Set the ARP Table Entries for the Located Subnet I
Using Specific ARP Cache Timeout
ARP Cache Flush Time Interval: 30 : (sec)
I C.T.C.L I
OK Cancel
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&4 user_module01.h {1 4L FFI7~ ¢

#ifndef __user_module_01_h__

#define __user_module_01_h__

#tinclude <event.h>

#include <object.h>

class UserModule01 : public NslObject {

private:
int Number;
char *String;
public:

UserModuleO1(u_int32_t type, u_int32_t id, struct plist* pl, const char *name);
~UserModule01();

int init();

int command(int argc, const char *argvl[]);
int recv(ePacket_ *pkt);

int send(ePacket_ *pkt);

void pkt_delay(ePacket_ *pkt);

#endif /* __user_module_01_h__ */

s PSS /\EEHY 8-1 HyEEBY - 4 MEALFATR » WA EEEERYEEF T -

user_moduleOl.cc

#include <stdlib.h>

#include <estinet_api.h>

#include <module/user-defined/user_module_01.h>
#tinclude <packet.h>

#include <ethernet.h>

#include <ip.h>

MODULE_GENERATOR(UserModule01);
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UserModule01::UserModule01(u_int32_t type, u_int32_t id, struct plist* pl, const char *name)
: NslObject(type, id, pl, name) {
vBind_int("myNumber", & Number);
vBind_char_str("myString", &String);
REG_VAR("shared-number", &Number);

UserModule01::~UserModule01(){}

int UserModuleO1::init() {

return(NslObject::init());

int UserModule01::command(int argc, const char *argv[]) {

return(NslObject::command(argc, argv));

int UserModuleO1::recv(ePacket_ *pkt) {

return(NslObject::recv(pkt));

int UserModuleO1::send(ePacket_ *pkt) {
u_int64_t current_time_in_tick;
u_int64_t delay_time_in_tick;
BASE_OBIJTYPE(mem_func);

current_time_in_tick = GetCurrentTime();
SEC_TO_TICK(delay_time_in_tick, 1);
mem_func = POINTER_TO_MEMBER(UserModule01, pkt_delay);
setObjEvent(pkt, current_time_in_tick + delay_time_in_tick,

0, this, mem_func, (void *)pkt->Datalnfo_);

return(1);

void UserModuleO1::pkt_delay(ePacket_ *pkt) {

Packet *packet;

struct ether_header  *eh;
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char src_mac_str[18];

char dst_mac_str[18];
struct ip *iph;

char src_ip_str[16];
char dst_ip_str[16];

if(pkt != NULL && pkt->Datalnfo_ != NULL) {
packet = (Packet *)pkt->Datalnfo_;

eh = (struct ether_header *)packet->pkt_get();

macaddr_to_str(eh->ether_shost, src_mac_str);

macaddr_to_str(eh->ether_dhost, dst_mac_str);

printf("\e[1;36;40mExercise 9-1: Src Mac: %s, Dst Mac: %s\e[m\n",

src_mac_str, dst_mac_str);

iph = (struct ip *)packet->pkt_sget();

if(iph 1= NULL) {
ipvdaddr_to_str(iph->ip_src, src_ip_str);
ipvd4addr_to_str(iph->ip_dst, dst_ip_str);
printf("\e[1;36;40mExercise 9-1: Src IP: %s, Dst IP: %s\e[m\n",

src_ip_str, dst_ip_str);

double x, vy, z;

GetNodeloc(get_nid(), x, y, );

printf("\e[1;32;40mExercise 9-1: GetTotalNumOfNodes()=%d\e[m\n",
GetTotalNumOfNodes());

printf("\e[1;32;40mExercise 9-1: GetConfigFilePathAndName()=%s\e[m\n",
GetConfigFilePathAndName());

printf("\e[1;32;40mExercise 9-1: GetNodelLoc()=%f, %f, %f\e[m\n", X, v, z);

printf("\e[1;32;40mExercise 9-1: getConnectNode()=%d\e[m\n", getConnectNode(get_nid(),
get_ifid()));

printf("\e[1;32;40mExercise 9-1: GetPacketLength=%d\e[m\n", packet->pkt_getlen());

NslObject::send(pkt);
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PING 1.0.1.2 56(84) bytes of data.

Current Time: 00 se 2 <Insert:1045, Dequeue:1043, Rest:

Current Time: .00 s 3 : <Insert:1041, Dequeue:1041, Rest:

-cise 9-1: Src Mac: Dst Mac: 0:1:0:0:0:2
: Src IP: 1.0.1.1, Dst IP: 1.0.1.2
: GetTotalNumOfNodes()=2
: GetConfigFilePathAndName()=/root/.estinet/estinetss/workdir/1525235278-job/user_modulefl
: GetNodeloc()=25.087500, 16.706250, 0.000000
: getConnectNode()=2
: GetPacketlength=98
: Src Mac: 0:1:0:0:0:1, Dst Mac: 0:1:0:0:0:2
+ Src IP: 1.0.1.1, Dst IP: 1.0.1.2
: GetTotalNumOfNodes()=2
: GetConfigFilePathAndName()=/root/.estinet/estinetss/workdir/1525235278-job/user_modulefl
: GetNodeloc()=25.087500, 16.706250, 0.600000
: getConnectNode()=2
: GetPacketlength=98
4.00 sec Event#: <Insert:1047, Dequeue:1046, Rest:22>

: S5rc Mac: 0:1:0:0:0:2, Dst Mac: 0:1:0:0:0:1
: Src IP: 1.0.1.2, Dst IP: 1.0.1.1
: GetTotalNumOfNodes()=2
: GetConfigFilePathAndName()=/root/.estinet/estinetss/workdir/1525235278-job/user_modulefl
: GetNodeloc()=37.406250, 16.706250, 0.000000
: getConnectNode()=1
: GetPacketlength=98
m1.0.1.2: icmp_seg=1 ttl=64 time=2000 ms

104



bfif %

ft$% A ~ MDF HeaderSection HY4HE

The first table collects the relevant variables and their meanings. The second table lists
the set of possible values for each variable.

Field Name Meaning

ModuleName The name of this module

The name of the group this module belongs to. And GUI will

GroupName list GroupName in Node Editor to classify mdf file by
GroupName.
Introduction A short description or comment about this module

A start-time parameter variable. The GUI program reads this

part to know what parameters will be used at start-time.
Parameter . o . o .
With this information, it will export these start-time

parameters in the generated .if_and_medium_conffile.
TABLE THE MEANINGS OF THE VARIABLES USED IN THE HEADERSECTION

Field Name Possible Values

ModuleName Any user-specified string

80211p, classification, interface, mac8023, mnode, phy,

sdn_wifi_infra, traffic_control, vehicular_network, ap, hub,

GroupName
mac80211, mifx, openflow, pktgen, teleportal, user_defined,
wphy (A user can create a new module group)

Introduction Any user specified comment description string
The format of a parameter statement is explained as follows:
Parameter Name Value Attribute
The possible attributes are listed below:
“local,” “gui_autogen,” “gui_autoassign,” and “local_only”.

Parameter “local” means that this parameter is used only in this module

and if its value is updated, it will not be copied to other
modules. Unless press "C.T.0O.N." button, it can be copied to all
modules on all nodes with the same node type.

”gui_autogen” means that the value of this parameter will be
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automatically generated by the GUI program. However, a user
can not replace/change the auto-generated value with his
(her) value. If a user press "CT.O.N." button, the auto-
generated value will be not copied to any module.

Normally, a possible value of an gui_autogen parameter is a
formula consisting of the three predefined variables: SCASES,
SNIDS, and $PIDS.

SCASES represents the main file name of a simulation case’s
topology file. It will be replaced by the main file name when
this variable is accessed. For example, if a simulation case’s
topology file is saved with the filename “test.xtpl”, SCASES will
be replaced by “test.” SNID$ represents the ID of the node to
which this module is attached. Analogously, $PID$ represents
the ID of the interface to which this module is attached.
“gui_autoassign” is similar to “gui_autogen” However, a user
can not replace/change its value. No matter how a user
replaces/changes the auto-generated value with his (her)
desired one, the final value is still determined by a pre-defined
formula. ex. ip address, mac address, interface id...etc..
"local_only” means that the value of this parameter can be
replace/change the value with his (her) value. If a user press
"C.T.0.N." button, the value will be not copied to any module.

Because the parameter must be set respectively.

TABLE THE POSSIBLE VALUES FOR THE VARIABLES USED IN THE HEADERSECTION

fff$% B ~ MDF InitVariable Section FJ4H&;

Normally, a user should specify the caption and the size of the diabox. The key word

“Caption” indicates the caption of the dialog box, and “FrameSize width height”

indicates the size of the dialog box. For example,

FrameSize

"Parameters Setting"
340 80

These statements will generate a dialog box of 340x80 pixels with a caption of

“Parameters Setting.” After specifying the caption and the size of the dialog box, a user

can arrange the layout inside the dialog box. A dialog box would contain a number of
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GUI objects, such as an OK button, a Cancel button, a textline, etc. Each GUI object
corresponds to a description block in “InitVariableSection” and always starts with

“Begin” and ends with “End.” The following shows an example:

Begin BUTTON b_ok
Caption "OK"
Scale 27012 60 30
ActiveOn MODE_EDIT
Enabled TRUE
Action ok
Comment "OK Button"
End

The description blocks for different objects share several common and basic attributes.
For example, the caption and scale commands are used commonly. A “BUTTON”-like
object is an example of an object consisting of only basic attributes. Let’s take the
simple “BUTTON” object as an example. More specific attributes will be discussed later.

For a “BUTTON” object, the keyword “BUTTON” follows the keyword “Begin” and it is
followed by the object name “b_ok”. The following table lists its attributes:

Attribute name Possible values Comment
Caption User-specified The caption of this object
. The four numbers represent (x, y, width,
Scale User-specified ]
height).
An option to specify in which mode this
object should is active. The
“MODE_EDIT” stand for the object is
MODE_EDIT,
- enabled at Edit Mode. The
ActiveOn MODE_SIMULATION,
- “MODE_SIMULATION” stand for the
ALL_MODE T
object is enabled at GUI G Mode.
ALL_MODE indicates that the object will
be activated whatever the Mode is.
If an object is not enabled, it will be
Enabled TRUE, FALSE dimly displayed. That is, a user cannot
operate this object.
) An attribute used by button-like objects,
Action ok, cancel
such as the OK button and cancel
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buttons to indicate which action

should perform when a user presses it.

it

Comment

User-specified Comment for this object

TABLE THE BASIC ATTRIBUTES USED TO DESCRIBE AN OBJECT

a. LABEL

“LABEL” is used to display some comment in a dialog box. The attributes of a LABEL

object are the same as those of a “BUTTON” object. An example is following below:

Begin LABEL

Scale

End

Caption

ActiveOn

Enabled

|_ums
"(ms)"
22024 35 35
MODE_EDIT
FALSE

b. GROUP

GROUP is used to organize related objects together. It can contain a number of objects

that are related to an area. Like other objects, it has four basic attributes “Caption,”

“Scale,” “ActiveOn,” and “Enabled” to define the caption, the size of its area, the active

mode, and the enabled/disabled conditions. An example is following below. The group

has four objects include a Radiobox, two textline, a lable.

Scale

Begin Group

Caption

ActiveOn

Enabled

Option
Enable
Enable
OptValue
VSpace
EndOption

Option

g_radio
"Mode"
1015 260 135
MODE_EDIT
TRUE

Begin RADIOBOX myString

"op1”
myNumber
lable1
"string1"

5

opzu
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Disable
Disable
OptValue
VSpace
EndOption

Type
Comment

End

Begin TEXTLINE
Caption
Scale
ActiveOn
Enabled
Type
Comment

End

Begin LABEL
Caption
Scale
ActiveOn
Enabled
End
End

myNumber
lable1
"string2"
40

STRING

"radiobox test"

myNumber
"input Number"
3535180 35
MODE_EDIT
FALSE

INT

"for test"

lable1
"(INT)"
220353535
MODE_EDIT
FALSE

c. RADIOBOX/CHECKBOX

In RADIOBOX/CHECKBOX, there are some new attributes. (Note: Outside of a radiobox

must be a group object) Let’s take the following example to explain:

Begin Group
Caption
Scale
ActiveOn

Enabled

Begin RADIOBOX

g_radio
"Mode"
1015 260 135
MODE_EDIT
TRUE

myString
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Option "op1"
Enable myNumber
Enable lable1
OptValue "string1"
VSpace 5
EndOption
Option "op2"
Disable myNumber
Disable lable1
OptValue "string2"
VSpace 40
EndOption
Type STRING
Comment "radiobox test"
End

Begin TEXTLINE myNumber
Caption "input Number"
Scale 3535180 35
ActiveOn MODE_EDIT
Enabled FALSE
Type INT
Comment "for test"

End

Begin LABEL lable1
Caption "(INT)"
Scale 2203535 35
ActiveOn MODE_EDIT
Enabled FALSE

End

End

It is a RADIOBOX block whose name is “myString.” The two option blocks follow, each
of which starts with the “Option” keyword and ends with the “EndOption” keyword.

The string following the “Option” keyword specifies the string that should be shown in
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the dialog box for this option. The “OptValue” specifies the value that will be assigned
to the radiobox option variable “myString” if this option is selected. The “Enable” and
“Disable” statements inside an “Option” block specify that, when a user selects this
option, the variable objects following these statements should be enabled or disabled
(When an object is enabled, its input field is enabled in the parameter dialog box,
otherwise, its input field is disabled). The term “VSpace” is used to specify the vertical
height of the area used for outside group's y location(only using for Radiobox). The

term “Comment” is used to specify comment for this object.

Begin CHECKBOX check1
Caption "Set My Number"
Scale 1050180 20
ActiveOn MODE_EDIT
Enabled TRUE
Option "TRUE"
OptValue "on"
Enable myNumber
EndOption
Option "FALSE"
OptValue "off"
Disable myNumber
EndOption
Comment "

End

The following is a checkbox block whose name is “check1.” Like other objects, it has
four basic attributes “Caption,” “Scale,” “ActiveOn,” and “Enabled” to define the
caption, the size of its area, the active mode, and the enabled/disabled conditions.
And then, the two option blocks follow, each of which starts with the “Option”
keyword and ends with the “EndOption” keyword. The string following the “Option”
keyword specifies the string that should be shown in the dialog box for this option. The
“OptValue” specifies the value that will be assigned to the checkbox option variable
“check1” if this option is selected. The “Enable” and “Disable” statements inside an
“Option” block specify that, when a user selects this option, the variable objects
following these statements should be enabled or disabled (When an object is enabled,

its input field is enabled in the parameter dialog box, otherwise, its input field is

111



disabled). The term “Comment” is used to specify comment for this object.

d. TEXTLINE

TEXTLINE provides a text field for inputting or outputting data. Like other objects, it
has four basic attributes “Caption,” “Scale,” “ActiveOn,” and “Enabled” to define the
caption, the size of its area, the active mode, and the enabled/disabled conditions. A
module developer can indicate the type of the data to be read from a textline. The
data will be interpreted as a value of the type indicated by the “TYPE” key word. But
now we only support “STRING” for “TYPE”, other data type not yet. The term

“Comment” is used to specify comment for this object. An example is following below.

Begin TEXTLINE myNumber
Caption "My Number "
Scale 1070220 30
ActiveOn MODE_EDIT
Enabled FALSE
Type INT
Comment "An Integer"
End

[ff#E C ~ MDF 521y Export Section 4

“ExportSection” provides an area in a dialog box in which a user can get/set the current
value of a variable at run-time. “Caption”, “FrameSize” are the two basic attributes for
this section. If a module doesn’t have any variable that can be accessed during

simulation, “Caption” should be set to “”, a null string, and “FrameSize” should be set
to 0 0. Or the ExportSection does not be added.

ExportSection
Caption "
FrameSize 00

EndExportSection

In addition to the objects discussed above, there are two useful objects that are new
in this section. They are the “INTERACTIONVIEW” and “ACCESSBUTTON.” The formats

of these two objects are shown in the following examples:

112



Begin ACCESSBUTTON ab_get _mystr

Caption "Get"

Scale 215507025
ActiveOn MODE_SIMULATION
Enabled TRUE

Action GET

ActionObj "export-my-string"
Reference text_query_mystr
Comment "get"

End

Begin ACCESSBUTTON ab_set_mynum

Caption "Set"

Scale 290157025
ActiveOn MODE_SIMULATION
Enabled TRUE

Action SET

ActionObj "export-my-number"
Reference text_query_mynum
Comment "set"

End

For an “ACCESSBUTTON” object, it is used to get or set the value of a single-value run-
time variable. There are three new attributes for “ACCESSBUTTON.” They are “Action,”
“ActionObj,” and “Reference,” respectively. The value of “Action” can be “GET” or
“SET” to indicate when a user presses this button which operation should be
performed. “ActionObj” indicates the name of the object that the GET/SET operation
should operate on in the simulation engine. Finally, “Reference” points to the name of
the GUI object (e.g., a TEXTLINE object) in which the retrieved value should be
displayed. For example, the max queue length of a Interface module may be gotten
and displayed at a TEXTLINE GUI object named “t_mq.”
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Begin INTERACTIONVIEW iv_get_all
Caption "Get All Var"
Scale 10100 200 30
ActiveOn MODE_SIMULATION
Enabled TRUE
Action GET
ActionObj "export-all-data"
Fields "My String" "My Number"
Comment "All Data"
End

For an “INTERACTIONVIEW” object, it is used to display the content of a multi-column
table at run-time. Normally, it is used to get a switch table, an ARP table, or an AP’s
association table. Besides “Action” and “ActionObj,” there is a new attribute called
“Fields” to specify the names of the fields (columns) of the table. Several quoted

strings, each of which represents the name of a field, follow the “Fields” attribute.

fffek D ~ BAEESHY AR

EstiNet uses a distributed architecture to support remote simulations and concurrent
simulations. The estinetjd is used to do this task. It should be executed and remain
alive all the time to manage multiple simulation machines. On every simulation
machine, the estinetss needs to be executed and remain alive to let the estinetjd
know whether currently this machine is busy running a simulation case or not. The

following figure depicts the distributed architecture of EstiNet.

For example, the estinetjd in the simulation service center can accept simulation jobs
from the whole world. When a user submits a simulation job to the estinetjd, the
estinetjd selects an available simulation machine to service the job. If there is no
available simulation machine, the job will be put into the job queue of the estinetjd.
Every simulation machine always has a running estinetss to communicate with the GUI
program and the estinetjd. The estinetss will notify the estinetjd whether the
simulation machine managed by itself is available or not. When the estinetss receives
a simulation job from the estinetjd, it forks (executes) a simulation engine process to
simulate the specified network and protocols. When the simulation engine process is
running, the estinetss will communicate with the estinetjd and the GUI program. For

example, periodically the simulation engine process will send the current virtual time

114



of the simulation network to the estinetss. Then the estinetss will relay the
information to the GUI program. This enables the GUI user to know the progress of
the simulation. During a simulation, the user can also on-line set or get a protocol
module’s value (e.g. to query a switch’s switch table). Message exchanges happening

between the simulation engine process and the GUI program are all done via the

estinetss.
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