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Bin: AEIEBENRSTN, TS SLIMERBERIX
2% Programmer Guide 4.3 Transport Layer Protocol

1. (5 EREIR LS
EEMBENEERIESEME XTE transport.h (include BX ).
e TransportProtocol: MZATZIFERIEMINEE

J
// ENUM :: TransportProtocol
/4 DESCRIFTION :: Enlisting different transport laver protocol
i owkf
-lerum TransportProtocol
{

TransportProtocol 1DP,

TransportProtocol TCF,
//InsertPatch TRANSPORT _ENUMERATION
TransportFrotocol REVP

I
e TransportData: FHUELEH
SFFANE
/4 STRUCT 11 TransportData
/7 DESCRIPTION :: Main data structure of transport laver
[ k]

-Ilstruct TransportData |
TransportDataldp* udp;

!/ TransportDataTcp* tcp:
int tepType; // It may be TCP_EEGULAR or TCP_ABSTRACT
vold¥ tcp;
BOOL rsvpProtocol;
vold *rsvpVariable;
-l fdef ADDON_NGCNMS
TransportResetFunctionlist* resetFunctionlist:

Hendif
I

2. (BB APl 5EEE(E

2.1 MABEERIE

N EYEB APl SEHEMGES, E%APESH‘ /main/api_ util-Cpp M, bl
APP_UdpSend, FieMNEER¥RAX UDP HE; XL APl FE BT Message KL, EHER
A:



¢ MSG_TRANSPORT_FromAppSend: used by Application Layer to

¢ MSG_TRANSPORT_FromAppListen: used by the Application Layer to

e MSG_TRANSPORT_FromAppOpen: used by the Application Layer to request TCP to open a TCP
connection.

o MSG_TRANSPORT_FromAppClose: used by the Application Layer to request TCP to close a TCP

connection.

AR EXata TECPRSEINAY, EENEXLE APl HIEA1TELE, tbuNE3RE AppTrafficSender 3£ (in
app_trafficSender.cpp) .

2.2 EHMEEINARE

FEMEMEDE S NARMIEE., XEESXBEENXE api.hXEFFR, EHANE:
e MSG_APP_FromTransport: UDPHEFR{ZXMANELE EERIN BB,

e MSG_APP_FromTransOpenResult: TCP FSRBXIN FAEMEEZIERNER: BZE%H
e MSG_APP_FromTransDataSent: TCP FRANAEMUEREEE R H

e MSG_APP_FromTransDataReceived: TCPRRZAN FHEMGERIEIEUER

e MSG_APP_FromTransListenResult: TCPRIRIBHIN FHERSZZRUKEIFTH TCP EZAIEKR
e MSG_APP_FromTransCloseResult: TCP FREBHIN FHEE Fins RS IHTCPEZR E XM
[z A ETEProcessEvent FiRIEH SR #HIT D 5ILE,

2.3 EEREIEMNEZEEE ( ¥)
ZmEER API: , SWERE IP hBE, HXIE
network_ip.cpp™,

2.4 MBRREHEBEE(T)

IP GBI L APl BREREIMGES:

e SendToUdp

e SendToTcp

e SendToRsvp

e SendToTransport

XL N R ER B BRTE network_ip.h, SEI#Enetwork_ip.cpp, X API 3&@id
MSG_TRANSPORT_FromNetworkstH],

3. HBIM—TFEERIEN: MYTRANS



3.1 Gl H

f£libraries/user_models /src #HRH0 transport_mytrans.h# transport_mytrans.cppfi > X4,

3.2 RINFRER ENINEEY
o RINfERIBMINANEEELE
fEtransport.n H#Y TransportProtocol ML EIRRMNFTIAIMIN, UEET REENIZA.

3OS S
4 | // ENUN :: TransportProtocol
E | // DESCRIPTION :: Enlisting different transport layer protocol
6 | /S e/
7 Elenum TransportProtocol
g |
g TransportProtocal 1DF,
0 TransportProtocol TCF,
1 L InsertPatch TRANSPORT ENIMERATION
2 ifranspurtFrutncul_RS?F,
3
4 // Luo]T: exercise
) TransportProtocal MYTRANS
B
7
e HMNTrace thHiYZERY
7 include/trace.h FifiiNtrace AN EEL, TRACE_MYTRANS.
425
426 /¢ Luojt: CONSUMER and PRODUCER
427 TEACE _CONSTNEE,
425 TRACE_PRODUCEE,
420
430 /7 LuoJT: MYTRANS
431 TRACE_MYTERANS,
432 |

o RIEHEMICIATSIEH
BMEREMNEVRERFETransportData 1, FMXFREEPRINFIADCIRSTET, FM{EE
B



83 Bf/ [k

sd | /7 STRUCT :: TransportData

85 | // DESCRIPTION :: Main data structure of transport laver
g6 | f) *%/

87 Estruct TransportData {

8E TransportDataldp* udp;

89 J/{ TransportDataTep® tep:

80 int tcpType:; // It may be TCP_REGULAR or TCP_ABSTRACT
a1 vold* top;

92 BOOL rsvpProtocol;

83 vold #rsvpVariable;

94

95 J/ Lun]T: state

3] BOOL mytransEnabled; /f Flag to indicate if NYTRANS is enabled
g7 void *mytransVariable:| // Pointer to NYTRANS s state
95

9% E#ifdef ADDON_NGCNMNE

0o TransportResetFunctionlist* resetfunctionlist;

01 | #endif

0z |},

3.3 Maft

3.3.1 WEMNECEETN

—PMHNAI B AN ESEAITRE, XERESHEIHREREXHHITIRE. B8
T

[<Identifier>] <Parameter-name> [<Index>] <Parameter-value>

MNFAELFIMNAT IREHBERE ., NTAEFERNEESE

e TRANSPORT-PROTOCOL-MYTRANS YES/NO [2&#iE]

* MYTRANS-STATISTICS YES/NO [2&#1T4HiT]

3.3.2 ZME ESHHTIIE L

EXatad, WM #BAE Tt (bottom up) IRIRFTTM. =AML AE

PARTITION_InitializeNodes 1A TRANSPORT _Initialize53% (in transport.cpp) #1T{&%HIE#IE

£, TRANSPORT _InitializeiZBipSREEX MY, FHIABAZMXNRMLSEE, EXEEESHREFE

BNEIREM R, BEHEWT:

o MEZMILENTR], MEZEARTHRMIALSE. il UDP, ETRANSPORT Initialize R EZEA
TransportUdplnit 52a% UDP X RI%I8E 1L .

o WRIZMNEIENER, NE LB TIEZR TRANSPORT-PROTOCOL-<Protocol_name> FMEIZIMINES
. ZSHNARENNERSHE. NRZMICEE, WRABAEMBH A EHITIRL, BREITEA
|O_ReadString RE I FRIESEIEIN.

AEIFBFIELENY, FEULEEAHEF“TRANSPORT-PROTOCOL-MYTRANS” %45 TRUE; %

S¥H TRUE BY, {HRAMYTRANS BI#IBHAE (1FXH) &



RIBMEIE transport.cpp  (main B&ET) A TRANSPORT Initialize 53E7, KABIEANT:

G40E [/ InsertPatch TREANSPORT _INIT CODE

g5

96 S/ LunJT: for MYTRANS

a7 node—» transportfata. mytransVariable = NULL: // specified before initialization
98

9 [/ read enabled parameter

Loo I0_ReadString (node-»nodeld, ANY ADDRESS, nodelnput,
(01 “TRANSPORT-PROTOCOL-NYTRANS”, &wasFound, buf):

Loz

L03 if (wasFound)

04 {

L05 if (0 == stremp(buf, "YES"))

L06 {

LO7 - node-» transporitfats. mytransEnabled = TRUE: // enabled
L03 [ Transportllytransinit (node, nndeInput);] // Initializing
109 }

L10 else

111 if (0 == stremp(buf, "NO"))

112 {

L13 node-> transportfata. mytransEnabled = FALSE;
114 }

L15 else

116 {

17 ERROR_ReportBrror (“Expeting YES or NO for “
[13 “TRANSPORT-FROTOCOL-MYTRANS parameterin™);
119 }

120 }

121 else J/ not found

122 {

L23 node-» transportfats. mytransEnabled = FALSE;

24

125 }

EE: Hipy TransportMytransinit 135230,

3.3.3 M #tat

— MBIYBIIA B E TR A T IhRE:

o MBEMIRS, REAFEESHG

o BUREHHINSERI;

o MALHIBEHNATNETS, thkER. BMES;
o BETIZE—Mtimer, B,

BRI T

1. SRIEFHI IS

a. £ user_models/src/ T BIMakefile—common 7N transport_mytrans.cpp



o

2.

A

13
14
15
16
17
18
3.

i R = ) R o

4,

Makefile-common x [=l=Ag transport.cpp transport.h trace.h

USER_MODELS_OPTICNS =

USEE_MODELS_DIR = .. /libraries/user_models
USEE_MODELS_SRCDIR = .. /libraries/user_models/src

#

¥ common sources

%

USER_MODELS_SRECS = %

$(USER_MODELS_SRCDIR) fapp_myprotocol. cpp Y
$ (USER_MODELS_SRCDIR) /app_consumer. cpp Y
$(USER_MODELS_SRCDIR) /app_producer. cpp

$ (USER_MODELS SECDIR) /hnp list, cpp

$ (USER_MODELS_SRCDIR) /transport_mytrans. cpp
|

USER_MODELS_INCLUDES =
-1$(USER_MODELS_SRCDIR)

TE XN SLER
XEBEERIE{H UDP k&8

-itypedef struct { /% MYTRANS header */
unsigned short sourcePort; /* source port */
unsigned short destPort: /* destination port */
unsigned short length: /* length of the packet #*/
unsigned short checksum: /* checksum */
} Transport#ytransHaadar;
E SURSEIBLE

fftransport_mytrans.h/d, ERRII FIRSEIEL

“lstruct] TransportfataliyviransStruct|{
BOOL myviransitatsfinabiad, /% whether to collect stats */
BOOL tracefnmablad

STAT TransportStatistics* mawStats,
)
LI TransportMytransinit 753%

S RFNEEN AL TransportMytransPrintTrace 1 — MEES R ER

TransportMytransinitTrace,

1

2 // create an instance



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

TransportDataMytrans* mytrans =

(TransportDataMytrans*)MEM_malloc(sizeof(TransportDataMytrans));

// install to the node

node->transportData.mytransVariable = mytrans;

// Initialize trace

TransportMytransInitTrace(node, nodelnput);

// set statistics state
TI0_ReadBool (node->nodeld,
ANY_ADDRESS,

nodeInput,
"MYTRANS-STATISTICS",
&retVal,
&readVal);
if (!'retVal || !readVal)
{
mytrans->mytransStatsEnabled = FALSE;
ks
else if (readVal)
{
mytrans->mytransStatsEnabled = TRUE;
mytrans->newStats = new STAT_TransportStatistics(node,
"mytrans");
ks
else
{
printf("TransportMytrans unknown setting (%s) for "
"MYTRANS-STATISTICS. \n", buf);
mytrans->mytransStatsEnabled = FALSE;
ky

5. PR ERTEE (FTi%)
RIFHINEE, MREHEFAENECEFERE—TENS.



3.4 SCINEHfALEE (Event Dispatcher)
MYTRANS B9ZE 4408, HTransport_ProcessEventdik A&, EXfEtransport.cpp,
1. {8 Transport ERNEMIRA
£ Transport_ProcessEvents1& /1 TransportProtocol_MYTRANS # case, &8
TransportMytransLayerF X,

STELFMN, EEHIRRPELHMXIDPNESEE,

J
= //InsertPatch LAYER FUNCTION
/4 LuoJT: MYTRANS
case TransportProtocol NYTEANS:
{
if (FALSE == node-»transportData. mytransEnabled)

{
}

ERROF_ReportError (“NYTRANS is not not enabled\n”):

Transportdytransiayer(node, msg)
break;
}
default:
assert (FALSE) . abart():
break;

T s LA T

. 3£ TransportMytransLayer 753%
a. N AEER, BARARNAE:

R)? CO =1 O N = WM = O D00 ] O N = ¢
e
T
]
il
—
—
=+
i
o
]
s}
m
=
M
=
'._"
=
[
sl
s
o
ey
1
=
o
H

Wevoid Transport¥fytranslaver(lode #*node, MNessage *msg)
{

[/ depend the event type of message

| switch (msg-reventType)
' [

: case HN5F TRANSPORT FromNetwordr:

I {

[ Transport¥viransSendlodpp(node, msz):
| o =11

! 1
' case H57 TRANSPORT Fromdpp Sand:
{
TransportiytransSendloNetwork(node, msg);

I breal;

]
. default:
| assert (FALSE)
[ ghart():

0. 9 MYTRANS 540 IP Protocol Number, BAE IP thiXBEIRBIZFN . TR MINSAFSERNFRS



=1 1£ network_ip.hSRNE AR T

network_ip.h > [ElRY transport udp.cpp node.h transport.cpp

1574 1/ InsertPatch EUUTING_IFFRUTO

1573

15748 | // LuaJT: add IP protocol number for NYTRANS
1575) | /**

15760 | CONSTANT 11 IPPROTO MYTRANS : 2B

15770 | DESCEIPTION :: IP protocol numbers for NYTREANS .
1578 |/

15790 | #define IFFROTO_MNMYTEANS 255

1580

c. EMAITAE:
i. TransportMytransSendToApp: [ FromNetwork jE&., %48 App. TEMIA T IIE:
1. WHBHIZER: Rithit, BROtit REAEZOId;
CEBRERENENIEOS: FIA MESSAGE_ReturnPacket;
CRIZEBIRINEEY Info FE%ELE APP: FIIFAMESSAGE_IMESSAGE_InfoAlloc;
BRI, Baotthit. WMAREOIdMR BIEOSLEHRY Info;
. BREmELES: MESSAGE_RemoveHeader;
IRE— N EIERETE (MSG_APP_FromTransport) 44N FBERIBRITIY: MESSAGE_SetLayer,
MESSAGE_SetEvent, MESSAGE_Send.
7. B CERRTI ST E .
ii. TransportMytransSendToNetwork: tHNFromAppSend JHE, T &% Network B IPHY, FER
FXATS LA
1. QIB—TAREMINKER, HRMEIESR : MESSAGE_AddHeader
2. BIAEFRER, MMARTEN Info REH;
3. IRELBEENENEBIKE: MESSAGE_ReturnPacketSize;
4. RZFBEINEER, ZESHPEE—TBE, AREEMINNIPHHINS (IP Protocol Number)
PSR IHAEREINMY : NetworklpReceivePacketFromTransport.

o o0~ W DN

3.5 SMHESRM

E(EFER RIS AT ERIN A EMINER, ENAEMXASEIRRIEETS B EmE A
%, BELENRTAE RENAERMYNEER RN ENRE. f—HNAENT:

1. SCINFREEMY API R ETEtransport_mytrans.cpp 9;

2. BIRIZE R EIZE transport_mytrans.h sk3XHEH;

3. ERARMESE (.cpp) FEE transport_mytrans.h X, HIEAAZ API,

3.6 5SMBEER



XNFMLEEMN (IP) ME, EREBEMNEFEME IPHMYXS (P Protocol Number) #H1THRIR,
I, EAEHRBEN—TFNY, DA EMEA P NS, FeESIPER; ARETE IP LA IEER
7, EARFIMYES AP, KEAT:

1.
2.

3.

RFERMEININE XFH IP XS, Enetwork_ip.h X, RMFNEE, T2 ES5EENENEE,

£ IPRY DeliverPacket J7iEmgin— i fswitch case, RA—1HHO75E, b, SendToMytrans, ¥
BET I

STINX N A E, EElSendToMytrans, B LAB #EfEnetwork_ip.cpp®SEH], th A LAfEtransport_mytrans.cpp™
., BWEE,

3.7 }EEEW?E.:.,M'IE
TEEREMMYXNERIESMPE — B INRIKRESITEMNER, KB
STAT _TransportStatistics, HEARAEEISMMARTRERITEEHLIE, HEREE— C++

ES

Lo
L7
la
19
20
1
2
3
4
S
6
7
8
9
30
i1
32
33
4
35

, STAT_TransportStatistics, ENX7E stats_transport.h/cpp XH&H,

SYFANE L
J7 CLASS :: STAT TransportStatistics
S DESCRIPTION :: Implements statistics for UDP or TCF.
fowxf
-lclass STAT TransportStatistics : public STAT NodelStatistics
{
protected:
// Statistics for unicast, multicast and broadcast

STAT TransportAddressStatistics m AddrStats[STAT NUM_ADDRESS TYPES]:

// UDP or TCF|
std::string m Protocol;

// Contains all active sessions
std: imap<STAT TransportSummarvoessionEey, STAT Transportsessionstatistics#®

= // Return the session for the (sourceAddr, sourcePort) and (destiddr, dest
/{ If session statistics do not exist for this session then new ones are c
STAT TransportSessionStatistics* GetSessionf

FERBSAREERDAERENNTGE, TR



=] f/ Transport protocols should call this function when a segment is received
J/ from the network layer
void AddSegmentReceivedDataPoints(
Hode* node,
Nessaze* msg,
STAT DesthddressTvpe type,
TIntb4d controlSize,
TIntbd dataSize,
UIntb4 overheadSize
const Addressk sourcelddr,
const Addressk destiddr,
int sourcePort,
int destPort);

[/ Transport protocols should call this function when sending a packet to the upper layer
wold AddSentTollpperLayverDataPoints(

Hode* node,

Nessagze* mse,

const Addressk sourcelddr,

const Addressk destiddr,

int sourceFort,

int destPort):

SR ENET AR EREAIT RTINS %Pt () =M, FTUELLE T EFinalize () i

,—

1T,

3.8 &1kt

TransportMytransFinalize()EE{h B &5k it TRANSPORT _Finalizel@ B, XBEFERMLITEITEIN
I{lE o
o SCIARMMNAIZ LK 50E

40 woid

5B Transport#yvitransFinalize(Node *node)
6l | {

7 char buf[MAX _STRING_LENGTH];

8 Transportfatalfytrans®t mytrans = node->transportData. mytransVariable;
g

0 it (mytrans->mytransStatsfnabled)
1 {

2 // Print the statistics

3 mytrans-rnewstats->Print (

4 node,

b “Transport”,

B NI TRANS”,

7 ANY_ADDRESS,

8 -1/% instance id*/);]

9 }

of [}

o ERUEMERNEILLIRIE, H, HAMYTRANS RILIHIR(E.



“lvoid TRANSPORT Finalize(Node * node)
{

TransportUdpFinalize(node):
TransportTepFinalize(node)

-#ifdef ENTEEPEISE_LIBE
if (node-»transportData.rsvpProtocol == TRIE)

{

}
#endif // ENTERPRISE_LIB

RsvpFinalize(node):

= //InsertPatch FINALIZE FUNCTION
S/ LuoJT: NYTRANS
if (node-»transportData. mytransEnabled)

{
}

Transport¥yitransFinalize(node)

1 a0 N o LI = 2 200D =] O N o= 0D = D0 0D~

3.9 el & Htthdk

REN BT AR AR 7504

o EEMMBLIIZH ANY_DEST: Hmain.h EXKIEE OxFFFFFFFF, RAMAI Eithlt, DR HEAFH
R4, mMAEEMI#E! just local broadcast, not global]

e &Y NetworklpGetinterfaceBroadcastAddress 3% : Hnetwork_ip.cpp £, AFIREUFEIZEOMN &t
uk, Ebgm,

static void SendRouteAdvertisement (
Node *node, RouteAdvertisementType type)

int i;
for (i = 0; i < node->numberInterfaces; i++)

{

NodeAddress destAddress;

if (NetworkIpIsWiredNetwork (node, 1))

{

destAddress =
NetworkIpGetInterfaceBroadcastAddress (node, 1i);

}

else

{
}

destAddress 5 ANY_ DEST;




3.10 5 GUI &5

T2 NARMY, REEEN SDF X4 (shared description files) BIR], RNEZERI CMP X1,
EHREXNAISDFA transport.prt, 3R mECER Property Editor, 1 TFEl, transport.prt =73
SEES “Transport Layer” BIBIE1E,

]

General  Node Configuration I Interfaces | L Help
‘ ‘ |
Mobility and Placement | Transport Layer |
+- Network Layer
+|- Routing Protocol Property Value |
T Enable RSVP Yes |
F P Yes =
Application Layer ! _I
Network Management
User Behavior Model - L
Battery Model [& DAScaMgle\exata\s. i\settings\protocol_models\transport.prt - Notepad++
0S Resource Model L o
+- External Interface Properties T REORIER®N) RBMN) ESL EEM IR0 =M ETR BEE) s0Ow
Faults z Y - = q [1= =
File Statistics cHHE S8 & W oemyg|ax | BRE|ISHTVEREDA

Statistics Database
Packet Tracing

ncoding="I50-8859-1"7>

FIGURATION">
=l name RANSPORT" class="dewvice,atmdevic
ame="Enable RSVP" key="TRANSPORT-PROT
FH <variable hame="Configure TCP" key="GUI DUMMY CC
</subcategory>

</category>

232 Enable RSVP, fEtransport.prf BRAII—" variable 17, “TRANSPORT-PROTOCOL-
MYTRANS”, name = “Enable MYTRANS”,

e |

=] M LN s W B

-]

H transpert pnﬂl

1 <?xml version="1.0" encoding="IS0-8859-1"2>
H<category name="NODE CONFIGURATION">
=i <subcategory name="TRANSPORT" class="device,atmdevice">

<variable name="Enable RSVP" key="TRANSPORT-PROTOCOL-RSVP" type="Checkbox" default="YES" />

= i1 = i1 = N e = n

717 <variable name="Enable MYTRANS" key="TRANSPORT-PROTOCOL-MYTRANS" type="Checkbox" default="YES" /> I

8 sTbTTTeEgTTY
79 </category>

EJZ GUI, &%& Node Configuration 18 Tranport Layer, Bl Enable MYTRANS S#{

Default Device Properties (Default Device 1) ?
General  Mode Configuration | Interfaces | L Help
Mability and Placement Transport Layer
+- Netwaork Layer
+|- Routing Protocol Property Value |

Router Properties

Transport Layer Enable RSVP | Yes -
MPLS -
Appication Layer [+] Configure TCP IYes J
Netwaork Management b Yes bl
User Behavior Model

Battery Model

05 Resource Model
+- External Interface Properties
Faults
File Statistics
Statistics Database
Packet Tracing

Eip= ex_2.confighfE€ik node[1] 5 NO, BEFIHERENXM, KIAM TS HI MYTRANS: —
TRE “TRANSPORTIR, BB —1ETE “Node Configuration”




#1’ 2222222222222 222222 22 11‘ *TRANSPORT* .lr o i ke vk ok o o R e o o o ke e o o o R e o o o e b o R

TRANSPORT-PROTOCOL-RSVP YES
GUI_DUMMY CONFIG_TCP YES

TCP LITE

TCP-USE-RFC1323 NO
TCP-DELAY-SHORT-PACKETS-ACKS NO
TCP-USE-NAGLE-ALGORITHM YES
TCP-USE-KEEEPALIVE-PROBES YES
TCP-USE-OPTIONS YES
TCP-DELAY-ACKS YES

TCP-MSs 512

TCP-SEND-BUFFER 16384
TR RECETIUR-_BRIIFEER 1£384

[

TRANSPORT-PROTOCOL—-MYTRANS YES ]

J:
b2

EXNNAEEHENERE, ARMME: TERXMETRNEE, TR0 RBIERIAME,
& MYTRANS Y. X TZEEEZT /IR ERAEER, ETRUSTHEZNN. 20

3.3.2,

transport. prt[.a E ex_2. confl gm |

L]

L Y

=MW s W B

W oo

a
=

S

\,-
[ ¥¥]

a
n

&

#****************t*ﬂode Configuratione s & & &k bk bk d ok kok ook ook ok koo bk o o ook ook ok ko ok

[2 thru 4] DUMMY-MULTICAST YES

[2 thru 4] MULTICAST-PROTOCOL PIM

[2 thru 4] ROUTING-PIMDM-BROADCAST-MODE NO

[2 thru 4] ROUTING-PIMDM-JOIN-PRUNE-SUPPRESSION NO
L2 _thry 41 BT TN DI MM _ S T _ O T IMT 2 AT TN MO
[1] TRANSPORT-PROTOCOL-MYTRANS NO

L LIIEW 3] RUUTINS=FPFIFIT=AL LI SUPFFRESS LUIN NU
[2 thru 4] ROUTING-PIM-HELLO-PERIOD 30S

[2 thru 4] ENABLE-SSM-ROUTING NOC

[1] HOSTNAME hostl

[2] HOSTNAME host2

[3] HOSTNAME host3

Itb, — 2 UDP BYFRBVE R MR INTEEE.



