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01429 /*
01430 * NAME: APP InitializeApplications.
01431 * PURPOSE: start applications on nodes according to user's
01432 ~* specification.
01433 * PARAMETERS: node - pointer to the node,
01434 * nodeInput - configuration information.
01435 * RETURN: none.
01436 */
01437 void
01438 APP InitializeApplications (
01439 Node *firstNode,
01440 const NodeInput *nodelnput)
01441 {
01442 NodeInput applInput;
01443 char appStr[MAX STRING LENGTH];
01444
01445 BOOL retVal;
01446 int 1i;
01447 int numValues;
01448 Node* node = NULL;
01449 IdToNodePtrMap* nodeHash;
01450
O L
01505 nodeHash = firstNode->partitionData->nodeIdHash;
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01506

01507 I0 ReadCachedFile (
01508 ANY NODEID,
01509 ANY ADDRESS,
01510 nodeInput,
01511 "APP-CONFIG-FILE",
01512 &retval,
01513 &applnput) ;
01514 // initialize appinput.numMaxLines to 0
01515 appInput.maxNumLines = 0;
01516
01517 if (retval == FALSE)
01518 {
01519 return;
01520 }
01521
01522 for (i = 0; i < appInput.numLines; i++)
01523 {
01524 sscanf (appInput.inputStrings([i], "%s", appStr);
01525
01526 if (firstNode->networkData.networkProtocol == IPV6 ONLY)
01527 {
01528 if (strcmp (appStr, "CBR") != 0
01529 && strcmp (appStr, "FTP/GENERIC") != 0
01530 && strcmp (appStr, "FTP") !'= 0
01531 && strcmp (appStr, "TELNET") != 0
01532 && strcmp (appStr, "HTTP") != 0
01533 && strcmp (appStr, "HTTPD") != 0
01534 && strcmp (appStr, "MCBR") !=0
01535 && strcmp (appStr, "TRAFFIC-GEN") !=0
01536 && strcmp (appStr, "SUPER-APPLICATION") !=0)
01537 {
01538 char buf [MAX STRING LENGTH];
01539
01540 sprintf (buf,
01541 "$s is not supported for IPv6 based Network.\n"
01542 "Only CBR, FTP/GENERIC, FTP, TELNET ,HTTP ,MCBR,"
01543 "SUPER-APPLICATION and TRAFFIC-GEN \n"
01544 "applications are currently supported.\n", appStr);
01545
01546 ERROR ReportError (buf) ;
01547 }
01548 }
01549
01550 #ifdef DEBUG
01551 printf ("Parsing for application type %$s\n", appStr);
01552 #endif /* DEBUG */
01553
01554 if (strcmp (appStr, "FTP") == 0)
01555 {
RIS
01858 }
01859 else
01860 if (strcmp (appStr, "CBR") == 0)
01861 {
01862 char sourceString[MAX STRING LENGTH];
01863 char destString[MAX STRING LENGTH];
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1T& = ALERINZR
1507-1513 /XF A—% APP-CONFIG-FILE T ESNT=T 7V /r—a R ET7 7 A /VDONEE
Nodelnput B! DZE % applnput (2 A iATe, 77 Vr—al @R E 7 7 A VIHEEOT 7V r—
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if (strcmp (appStr, "CBR") == 0)

{
char sourceString[MAX STRING LENGTH];
char destString[MAX STRING LENGTH];
char intervalStr[MAX STRING LENGTH];
char startTimeStr[MAX STRING LENGTH];
char endTimeStr[MAX STRING LENGTH];
int itemsToSend;
int itemSize;
NodeAddress sourceNodelId;
Address sourceAddr;
NodeAddress destNodeId;
Address destAddr;
unsigned tos = APP DEFAULT TOS;
BOOL isRsvpTeEnabled = FALSE;
char optionTokenl [MAX STRING LENGTH] ;
char optionToken2[MAX_STRING_LENGTH];
char optionToken3[MAX STRING LENGTH] ;

numValues = sscanf (appInput.inputStrings[i],
"$*s %s %s %d %d %$s %s %s $s %$s %s",
sourceString,
destString,
&itemsToSend,
&itemSize,
intervalStr,
startTimeStr,
endTimeStr,
optionTokenl,
optionToken2,
optionToken3) ;

switch (numValues)
{
case 7:
break;
case 8:
if (!strcmp(optionTokenl, "RSVP-TE"))
{
isRsvpTeEnabled = TRUE;
break;
} // else fall through default
case 9
if (APP_AssignTos (optionTokenl, optionToken2, &tos))
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01905 {

01906 break;

01907 } // else fall through default

01908 case 10

01909 if (!strcmp(optionTokenl, "RSVP-TE"))

01910 {

01911 isRsvpTeEnabled = TRUE;

01912

01913 if (APP_AssignTos (optionToken2, optionToken3, &tos
))

01914 {

01915 break;

01916 }// else fall through default

01917 }

01918 else

01919 {

01920 if (APP AssignTos (optionTokenl, optionToken2, &tos
))

01921 {

01922 if (!strcmp(optionToken3, "RSVP-TE"))
01923 {

01924 isRsvpTeEnabled = TRUE;

01925 break;

01926 }

01927 }// else fall through default

01928 }

01929 default:

01930 {

01931 char errorString[MAX STRING LENGTH];

01932 sprintf (errorString,

01933 "Wrong CBR configuration format!\n"

01934 "CBR <src><dest><items to send> "

01935 "<item size><interval><start time> "
01936 "<end time> [TOS <tos-value> | DSCP <dscp-value>"
01937 " | PRECEDENCE <precedence-value>] [RSVP-TE]\n");
01938 ERROR ReportError (errorString);

01939 }

01940 }

01941

01942 IO AppParseSourceAndDestStrings (

01943 firstNode,

01944 appInput.inputStrings[i],

01945 sourceString,

01946 &sourceNodelId,

01947 &sourceAddr,

01948 destString,

01949 &destNodelId,

01950 &destAddr) ;

01951

CBR Z 7Y r—a FRE DFEAIAZ

1787 ALFR NS
1880-1891 sscanf BA#afiv ., X ENEE i AAiATe, 7238, CBR DT 7 U/ r—al iR EIL ST 10 1]
H(1%1HD"CBR ZrE)&H 573, 89,10 % H D EITE M AIRE(A 7 > at /L) Th b,

1893-1940 A7 aF L T A—HDFERDIENILY | WEE IR E T HEZ MO AAFL TV
%o FFSNORRERL 7,89,10 DA TH D, THLSIOL AT, RIERT+—~ v ThDF
DAye—TH ML, Tar T L5& T35,

1942-1950 A TRILSNIZEE Ll NITIEE SeD /) — R (EToiFA v #—7 =—R) )5, QualNet N
HCTHWS /=R ID BLO, TRV ARIO 5 A BiS 95,
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application.cpp

01960 node = MAPPING GetNodePtrFromHash (nodeHash, sourceNodeId);
01961 if (node != NULL)
01962 {
01963 clocktype startTime = TIME ConvertToClock(startTimeStr) ;
01964 clocktype endTime = TIME ConvertToClock (endTimeStr) ;
01965 clocktype interval = TIME ConvertToClock (intervalStr);
01966
s
01995
01996 AppCbrClientInit (
01997 node,
01998 sourceAddr,
01999 destAddr,
02000 itemsToSend,
02001 itemSize,
02002 interval,
02003 startTime,
02004 endTime,
02005 tos,
02006 isRsvpTeEnabled) ;
02007 }
CBR 2217 MIFHE

1T%& = ALFRN 2
1960 EE I/ —NR ID 5., Node i 1E R ~DRA L X2 E G T 5,

1963-1965 LS| TRIASII By a BRGIFH ., & TR (5 HFR4 clocktype B ~ZEH#A 9%,

1996-2006 CBR 27717 FOMIHILZAT), (27— BRITBROMPVERA, T )

application.cpp

02009 if (sourceAddr.networkType != destAddr.networkType)
02010 {

02011 char err[MAX STRING LENGTH];

02012

02013 sprintf (err,

02014 "CBR: At node %d, Source and Destination IP"
02015 " version mismatch inside %s\n",

02016 node->nodeld,

02017 appInput.inputStrings[i]) ;

02018

02019 ERROR Assert (FALSE, err);

02020 }

02021

02022 // Handle Loopback Address

02023 if (node == NULL || !APP SuccessfullyHandledLoopback (
02024 node,

02025 appInput.inputStrings([i],
02026 destAddr,

02027 destNodeId,

02028 sourceAddr,

02029 sourceNodeId))

02030 {

02031 node = MAPPING GetNodePtrFromHash (nodeHash, destNodeId) ;
02032 }

02033

02034 if (node != NULL)

02035 {

14



02036 AppCbrServerInit (node) ;

02037 }
02038 }
02039 else
CBR 7717 MIHHE

TEE N
20092020  RE[F TEL AR SET RLAD S NI — I FA T ISBRBE AT, TT— Av—VE AL T
5,

2022-2032 Node 73 NULL DA 7030/ — 7 /3 738 E TIE72 WA 12T node A& (I 21Xt 5 e/ —
K Node &R 235,

2034-2037 CBR H— O HIHI{LALER(1.4.3 B 1R)

TV —ad, lE . BMEWNEITAT R, A5 R — SRS, 2 AppChrClientinit BE%k
X, 7947 MUITTO CBR 77V —a Ok #1755 o5,

app_cbr.cpp
00333 /*
00334 * NAME: AppCbrClientInit.
00335 * PURPOSE: Initialize a CbrClient session.
00336 * PARAMETERS: node - pointer to the node,
00337 * serverAddr - address of the server,
00338 * itemsToSend - number of items to send,
00339 ~* itemSize - size of each packet,
00340 ~* interval - interval of packet transmission rate.
00341 ~* startTime - time until the session starts,
00342 * endTime - time until the session ends,
00343 ~* tos - the contents for the type of service field.
00344 * RETURN: none.
00345 */
00346 void
00347 AppCbrClientInit (
00348 Node *node,
00349 Address clientAddr,
00350 Address serverAddr,
00351 Int32 itemsToSend,
00352 Int32 itemSize,
00353 clocktype interval,
00354 clocktype startTime,
00355 clocktype endTime,
00356 unsigned tos,
00357 BOOL isRsvpTeEnabled)
00358 {
00359 char error [MAX STRING LENGTH];
00360 AppTimer *timer;
00361 AppDataCbrClient *clientPtr;
00362 Message *timerMsg;
00363 int minSize;
00364 startTime -= getSimStartTime (node) ;
00365 endTime -= getSimStartTime (node) ;

CBR Z71 72 FDBFAGHFR], #& THEEID & F
7%= ALBRNZS

364-265  app XTA—HT4ANTHRESNZ By ar OBIGEEL, #& TREZINSY 22— a OB
BRRF A5 1<,
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00369
00370
00371
00372
00373
00374
00375
00376
00377
00378
*/

00379
00380
00381

4
00382
00383
00384
00385
00386
00387
00388
00389
00390

00391
00392
00393
00394
00395
00396
00397
00398
00399
00400
00401
00402
00403
00404
00405
00406

00407
00408
00409
00410
00411
00412
00413
00414
00415
00416
00417
00418
00419
00420
00421
00422
00423
00424
00425
00426
00427

/*
if

/*
if

/*
if

/*
if

/*
if

//
if

app_cbr.cpp

Check to make sure the number of cbr items is a correct value. */
(itemsToSend < 0)

sprintf (error, "CBR Client: Node %d item to sends needs"
" to be >= 0\n", node->nodeld);

ERROR ReportError (error) ;

Make sure that packet is big enough to carry cbr data information.
(itemSize < minSize)
sprintf (error, "CBR Client: Node %d item size needs to be >= %d.\n

node->nodeId, minSize) ;
ERROR ReportError (error) ;

Make sure that packet is within max limit. */
(itemSize > APP MAX DATA SIZE)

sprintf (error, "CBR Client: Node %d item size needs to be <= %d.\n
node->nodeId, APP MAX DATA SIZE);
ERROR ReportError (error) ;
Make sure interval is valid. */
(interval <= 0)
sprintf (error, "CBR Client: Node %d interval needs to be > 0.\n",

node->nodeId) ;
ERROR ReportError (error) ;

Make sure start time is valid. */
(startTime < 0)
sprintf (error, "CBR Client: Node %d start time needs to be >= 0.\n
node->nodelId) ;
ERROR ReportError (error) ;
Check to make sure the end time is a correct value. */
(! ((endTime > startTime) || (endTime == 0)))

sprintf (error, "CBR Client: Node %d end time needs to be > "
"start time or equal to 0.\n", node->nodeld) ;

ERROR ReportError (error) ;
Validate the given tos for this application.
(/*tos < 0 || */tos > 255)
sprintf (error, "CBR Client: Node %d should have tos value "
"within the range 0 to 255.\n",

node->nodeId) ;
ERROR ReportError (error) ;
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Gl DF x>

115 ALER N2

369-427 S CRRESNETMERNHIIMENET = 7T 5, 5 THRESILTLDEIX app 737 A—
BT 7 AIVINDRERIAN TETAETH D, Bh/eflzfMm L7854 1%. ERROR_ReportError B4
BV T=T—NEERRLOOT T T LEKE T 5,

app_cbr.cpp
00428
o TEE Ll
00472 clientPtr = AppCbrClientNewCbrClient (node,
00473 clientAddr,
00474 serverAddr,
00475 itemsToSend,
00476 itemSize,
00477 interval,
00478 #ifndef ADDON NGCNMS
00479 startTime,
00480 #else
00481 origStart,
00482 #endif
00483 endTime,
00484 (TosType) tos);
00485
00486 if (clientPtr == NULL)
00487 {
00488 sprintf (error,
00489 "CBR Client: Node %d cannot allocate memory for "
00490 "new client\n", node->nodeld);
00491
00492 ERROR ReportError (error) ;
00493 }

AppDataCbrClient 7 —### & /Esk

1T&5 VRN 2
472-484  AppCbrClientNewCbrClient B4 (1.4.2 Z )& MO L . AppDataCbrClient & (R DERL A
179, 514X T AppDataCbrClient # 15 (A ~D R A 2N EHHND,

486-493  fars7 D EEH T AppDataCbrClient # 1& (A ~D A A 275 NULL OFEI21E, =7 — Ayt —
CEMNLTT v I LT T 5,

app_cbr.cpp
00495 if (node->transportData.rsvpProtocol && isRsvpTeEnabled)
00496 {
00497 // Note: RSVP is enabled for Ipv4 networks only.
00498 Message *rsvpRegisterMsg;
00499 AppToRsvpSend *info;
00500
00501 rsvpRegisterMsg = MESSAGE Alloc (node,
00502 TRANSPORT LAYER,
00503 TransportProtocol RSVP,
00504 MSG TRANSPORT RSVP InitApp) ;
00505
00506 MESSAGE InfoAlloc (node,
00507 rsvpRegisterMsg,
00508 sizeof (AppToRsvpSend)) ;
00509
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app_cbr.cpp

00510 info = (AppToRsvpSend *) MESSAGE ReturnInfo (rsvpRegisterMsgq) ;
00511

00512 info->sourceAddr = GetIPv4Address (clientAddr) ;
00513 info->destAddr = GetIPv4Address (serverAddr) ;
00514

00515 info->upcallFunctionPtr = NULL;

00516

00517 MESSAGE Send (node, rsvpRegisterMsg, startTime);
00518 }

RSVP Bi&EALEE

RS LN

495-518  RSVP WNHZTHDHEAIZIL, RSVB Register Ayt — 23— MANZE(F S,
00520

00521 timerMsg = MESSAGE Alloc (node,

00522 APP LAYER,

00523 APP_CBR CLIENT,

00524 MSG APP TimerExpired);
00525

00526 MESSAGE InfoAlloc(node, timerMsg, sizeof (AppTimer)) ;
00527

00528 timer = (AppTimer *)MESSAGE ReturnInfo (timerMsg) ;
00529

00530 timer->sourcePort = clientPtr->sourcePort;

00531 timer->type = APP_TIMER SEND PKT;

00532

e R

00541

00542 MESSAGE Send(node, timerMsg, startTime);

00543

cee. R Ll

00549 }

BRRPDING s FRIGAA I T DI A ERIE

1%

520-542

FUBEIEROS

BANZEE T D3 NOEFHAIL T (BIFERZ] 0 + startTime %) ~D XA~ %&ikD, A~
D3FE KT HE, AppLayerChrClient A% (1.5.1 ZFR)SFEFONH S AL, 737 hOE{E B T
N2, 28 B LD 7y MEE A AL 7 ~D 2 A~ %, AppLayerCbrClient BI%tC1Tioh

50

1.4.2 AppChbrClientNewCbrClient()

AppCbrClientNewCbrClient Fi%% (3. AppDataCbrClient #3E KD VER B LT 7V r— as D% %
115720 D RE%TdH 5, AppChrClientlnit BIEHIF NS,

00724 /
00725
00726
00727
00728
00729
00730
00731

*

*
*
*
*
*
*
*

NAME : AppCbrClientNewCbrClient.

PURPOSE: create a new cbr client data structure, place it

at the beginning of the application list.
PARAMETERS: node - pointer to the node.
remoteAddr - remote address.

app_cbr.cpp

itemsToSend - number of cbr items to send in simulation.

itemSize - size of each packet.
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00732 * interval - time between two packets.

00733 * startTime - when the node will start sending.

00734 * RETURN: the pointer to the created cbr client data structure,
00735 * NULL if no data structure allocated.

00736 */

00737 AppDataCbrClient *
00738 AppCbrClientNewCbrClient (Node *node,

00739 Address localAddr,

00740 Address remoteAddr,

00741 Int32 itemsToSend,

00742 Int32 itemSize,

00743 clocktype interval,

00744 clocktype startTime,

00745 clocktype endTime,

00746 TosType tos)

00747 {

00748 AppDataCbrClient *cbrClient;

00749

00750 cbrClient = (AppDataCbrClient *)

00751 MEM malloc (sizeof (AppDataCbrClient)) ;
00752 memset (cbrClient, 0, sizeof (AppDataCbrClient));

CBR Client D7 — X Bl RE(R

175 AL N R

748-752  CBR Client 77 V/r—y a2 957 —#1%, AppDataCbrClient f & KIS D, £
I%. AppDataCbrClient ##1& {A %5 %% MEM_malloc BE%c 7% VN T ATV SEII CHERRL .
cbrClient IRA L ZICT KL A%ty N5, £7o, HERLICTEEZ 2T 0 TZIT 35,

app_cbr.cpp
00753
00754 /=
00755 * fi1l in cbr info.
00756 =
00757 memcpy (& (cbrClient->localAddr), &localAddr, sizeof (Address)):;
00758 memcpy (& (cbrClient->remoteAddr), &remoteAddr, sizeof (Address));
00759 cbrClient->interval = interval;
00760 #ifndef ADDON NGCNMS
00761 cbrClient->sessionStart = getSimTime (node) + startTime;
00762 #else
00763 if (!NODE IsDisabled (node))
00764 {
00765 cbrClient->sessionStart = getSimTime (node) + startTime;
00766 }
00767 else
00768 {
00769 // start time was already figured out in caller function.
00770 cbrClient->sessionStart = startTime;
00771 }
00772 #endif
00773 cbrClient->sessionIsClosed = FALSE;
00774 cbrClient->sessionlLastSent = getSimTime (node) ;
00775 cbrClient->sessionFinish = getSimTime (node) ;
00776 cbrClient->endTime = endTime;
00777 cbrClient->numBytesSent = 0;
00778 cbrClient->numPktsSent = 0;
00779 cbrClient->itemsToSend = itemsToSend;
00780 cbrClient->itemSize = itemSize;
00781 cbrClient->sourcePort = node->appData.nextPortNum++;
00782 cbrClient->seqgqNo = 0;
00783 cbrClient->tos = tos;
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CBR Client D #EiEZRE

118
757-758

759

760-772

773

774

775

777-778

779-780

781

782

783

00784
00785
00786
00787
00788
00789
00790
00791
00792
00793
00794
00795
00796
00797
00798
00799
00800

JVER PN
ChrClient D AL NEHIZ, B/ —RDOTRL AL %t ) —R( 77V r—ar 3y hOk(E
95 ) DT RUAZREANT D,

247y " DOEE MIRREZ interval AL/ SEETREART 5,

Tyl ar DAY — AR ET S, getS|mT|me THUS TELBLERFZ(F1Z 0)7 5, app
INTA—=ET 7 A VTR IE SN BARIREZ 73 18 12 DIRFZ S AL — MRFH & 70 D,

Ty ar BEOMEOR EETT), sessionlsClosed (%, By ar BT LiznEdnaEERT
BOOL TV, AL EL /a0 — XL CuVa /s FALSE Zi%E 15,
AppLayerCbrClient B Tl e D/ ry MREESi-b & 2O 77713 TRUE IZERESHL
Do

BT RS EAE SHUT- R, AT S U CHIEREZ] 0 ASERESNAM, i) 0 T34y
IEEEND LT RSN IR B 45, AppLayerCbrClient BI%C/r v h3 A E &N 5T
[ONRL 5 <oy N

Tl ar O T, IEMESL THEZ 0 23 h&hb, ApplayerCbrClient B%% Tt o
Ty IPRESNTCEE ZORAD Y FE LD,

AR ASA B L Oy Ml AIHE 0 12y hah D,

EETD TN T AT, app /3T A—XT7 7 A )V THRESIMEN By b,
AppLayerCbrClient BI£ T/ 7y Mk E 357N T ZU ARSI TL,

RN— & FEEy b5, /—REIZRFFL QWD 7% node->appDatanextPortNum 73
tyh&b, ZOREEEFZ node->appDatanextPortNum OEIL 1 A 70 A R EFu, WIZHID
TV = ar INERINIZHG G TIUE DN OR—ME 12725,

T NI ESINDY — TV AT, FT1X 0 IR ESIL, Ty hEE DT NTA T A
&b,

TOS( Type of Service)Ez % E T D, ZOMEIL app /ST A—F 7 7 A )L TR ESNIAEIZ /2D,

app_cbr.cpp

// Add CBR variables to hierarchy
std::string path;
D Hierarchy *h = &node->partitionData->dynamicHierarchy;

if (h->CreateApplicationPath (

node, // node
"cbrClient", // protocol name
cbrClient->sourcePort, // port
"interval", // object name
path)) // path (output)

h->AddObject (
path,
new D ClocktypeObj (&cbrClient->interval));
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00801
00802
00803
00804
00805
00806
00807
00808
00809
00810
00811
00812
00813
00814
00815
00816
00817
00818
00819
00820
00821
00822
00823
00824
00825
00826
00827
00828
00829
00830
00831
00832
00833
00834
00835
00836
00837
00838
00839

00840
00841
00842
00843
00844
00845
00846
00847
00848
00849
00850
00851
00852
00853
00854
00855
00856
00857
00858
00859
00860
00861

// The HUMAN IN THE LOOP_DEMO is part of a gui user-defined command
// demo.

// The type of service value for this CBR application is added to

// the dynamic hierarchy so that the user-defined-command can change
// it during simulation.

#ifdef HUMAN IN THE LOOP DEMO

if (h->CreateApplicationPath (
node,
"cbrClient",
cbrClient->sourcePort,
"tos", // object name
path)) // path (output)

{

h->AddObject (

path,
new D UInt320bj (&cbrClient->tos));

}

#endif

if (h->CreateApplicationPath (
node,
"cbrClient",
cbrClient->sourcePort,
"numBytesSent",
path))

{

h->AddObject (

path,
new D Int640bj (&cbrClient->numBytesSent));

}

#ifdef DEBUG

{
char clockStr[MAX STRING LENGTH];
char localAddrStr[MAX STRING LENGTH];
char remoteAddrStr [MAX STRING LENGTH];

IO ConvertIpAddressToString (&cbrClient->localAddr, localAddrStr);
IO ConvertIpAddressToString (&cbrClient->remoteAddr, remoteAddrStr)

printf ("CBR Client: Node %u created new cbr client structure\n",
node->nodeld) ;

printf (" localAddr = %s\n", localAddrStr);

printf (" remoteAddr = %$s\n", remoteAddrStr);

TIME PrintClockInSecond(cbrClient->interval, clockStr);
printf (" interval = %s\n", clockStr);

TIME PrintClockInSecond(cbrClient->sessionStart, clockStr, node);
printf (" sessionStart = %sS\n", clockStr);

printf (" numBytesSent = %u\n", cbrClient->numBytesSent) ;
printf (" numPktsSent = %u\n", cbrClient->numPktsSent) ;
printf (" itemsToSend = %u\n", cbrClient->itemsToSend) ;
printf (" itemSize = %u\n", cbrClient->itemSize);

printf (" sourcePort = %1d\n", cbrClient->sourcePort) ;
printf (" segNo = %$1d\n", cbrClient->seqgNo) ;

}
#endif /* DEBUG */

APP RegisterNewApp (node, APP CBR CLIENT, cbrClient);

return cbrClient;

}
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Hierarchy /=7 3 4LEE

7% ALERN 2
784-830 Dynamic Object Td»% cbrClient->interval 2 Dynamic ObjectHierarchy (Z88% 3%, .

832-856 T w77k, DEBUG % 7EF LIZ A FEUEH J11Z chrClient D AL SOfEH J1 &4
%,

858 AppDataCbrClient #E R ZEELA~DRA L B2 | B EIED Node FEIEREIA~DRA L Z I L
OT 7V —ar OFEEEAE 9 524E APP_CBR_CLIENT &3£(Z, APP_RegisterNewApp
\ZHEL, TV —ar OBEkETTH,

860 AppDataCbrClient #&E R ZEEA~DRA L Z 2 ROEEL TR T,

1.4.3 AppChbrServerlnit()

PIHMEALERIZBEL € = MAICIRRRATH 281320, —MiAlE, 7o b2 (5T 2F T 77V
r—ar PIRLIVTWDZEZ R TR,

74T MUV ALERIZFE S 50— MU FTHEIL, DT 7V or—a " ry e 5L
7-B2iZ, AppLayerCbrServer BS%z L~ Cirbins,

app_cbr.cpp
01082 /*
01083 * NAME: AppCbrServerInit.
01084 * PURPOSE: listen on CbrServer server port.
01085 * PARAMETERS: node - pointer to the node.
01086 * RETURN: none.
01087 */
01088 void
01089 AppCbrServerInit (Node *node)
01090 {
01091 1}

1.5 4Ry FMLEFEHE
1.5.1 AppLayerCbrClient()

ABE%UT CBR Client DA~ MLELEE$TH 5, CBR Client DA MNIA TARBSKICE TS
%, CBR Client TIEHZ A~ I KA DB FELLSIL TN,

ARBIET ., 7y FORBGHEA R S IRIE L, 737y FO BB AL EA T, Fe D2y MklE1E Bk
HIHULALERC A V2= 7 S, TR E IR E I IR Ty MEMERICAT P a—
sha,

app_cbr.cpp
00137 /*
00138 * NAME: AppLayerCbrClient.
00139 * PURPOSE: Models the behaviour of CbrClient Client on receiving the
00140 ~* message encapsulated in msg.
00141 * PARAMETERS: node - pointer to the node which received the message.
00142 ~* msg - message received by the layer
00143 * RETURN: none.
00144 =/
00145 void
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00146 AppLlayerCbrClient (Node *node, Message *msqg)

00147 {
00158
00159
00160
00161
00181
00182
00183
00184
00278
00279

00280
00281

00284

00288

g ..

switch (msg->eventType)

{
case MSG APP TimerExpired:

{

g L

switch (timer->type)

{
case APP TIMER SEND PKT:
{

g L

if (clientPtr->sessionIsClosed == FALSE)

{
AppCbrClientScheduleNextPkt (node, clientPtr);

}

g L
W L

g oL

00291
00298
00299

00300
00301 1}

W L

}

MESSAGE Free (node, msg);

CBR Client D7/ X MMLBED jhid

11
158

280

300

00162
00163
00164
00165

AVERNZS

msg (ZEX ESALTUND eventType (ZXDALEEZ 43I LTV D, CBR Client D Z A~ A M
MSG_APP_TimerExpired &L THEEZAL TS, 215 BRAAIFAI DX A~ IXHT I LALEE TR &
LCERY, DEARBHUIZIB W TROEERELOZ A~ EREL TD,

AppCbrClientScheduleNextPkt (Z 35V VT, MIHILALEEE [RIERIZIR DB RFZ D F A~ 27 E
LT, 72721, 5 BRAAIRE I Cla e EE BRI R E S5, 27817 HICBAL Tid 4k 4
Do

A~ NIVER B CALER AT 5 7= Message [ 4 9 9%,

app_cbr.cpp

AppTimer *timer;

timer = (AppTimer *) MESSAGE ReturnInfo (msg);

00166 #ifdef DEBUG

00167
00168

printf ("CBR Client: Node %$1d at %$s got timer %$d¥n",
node->nodelId, buf, timer->type);

00169 #endif /* DEBUG */

00170
00171
00172
00173
00174
00175
00176
00177
00178
00179

clientPtr = AppCbrClientGetCbrClient (node, timer->sourcePort) ;
if (clientPtr == NULL)
{
sprintf (error, "CBR Client: Node %d cannot find cbr"
" client¥n", node->nodeId) ;

ERROR ReportError (error) ;
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CBR Client [5# 0 B #%

RS A

164

171

MESSAGE_Returninfo {Z&0 & A~ 5% E RSN L 72 AppTimer 210 Hi9-,

WIEIRFIZ B g% L 7= AppDataCbrClient ## )& {A% | timer (Z4&#43% sourcePort 3 —|ZH)
9

173-179  =5—jug,

00181
00182
00183
00184

00283
00284
00285
00286
00287
00288

app_cbr.cpp

switch (timer->type)

{
case APP TIMER SEND PKT:
{

Fh v

break;

}

default:
assert (FALSE) ;
}

CBR Client D&1~EEFIIZL 54501

FEE LEAE

181

00185
00186
00187
00188
00189
00190
00191
00192
00193
00194
00195
00196
00197
00198
00199
00200
00201
00202
00203
00204
00205
00206
00207
00208
00209
00210
00212
00213

AATHBHO switch SCTIE_EIRO AppTimer #EARIZE FD type BT LIILHLE /3 L
TUV%, 72721, CBR Tlk APP_TIMER_SEND_PKT O Zf# fIL T\ 5,
LG, APP_TIMER_SEND_PKT %A~ DALz STk ~5,

app_cbr.cpp
CbrData data;

#ifdef DEBUG
printf ("CBR Client: Node %u has %u items left to"
" send¥n", node->nodeld, clientPtr->itemsToSend) ;
#endif /* DEBUG */

if (((clientPtr->itemsToSend > 1) &&
(getSimTime (node) + clientPtr->interval
< clientPtr->endTime)) ||
((clientPtr->itemsToSend == 0) &&
(getSimTime (node) + clientPtr->interval
< clientPtr->endTime)) |

((clientPtr->itemsToSend > 1) &&

(
(clientPtr->endTime == 0)) ||
((clientPtr->itemsToSend == 0) &&
(clientPtr->endTime == 0)))
{
data.type = 'd';
}
else
{
data.type = 'c';

clientPtr->sessionIsClosed = TRUE;
clientPtr->sessionFinish = getSimTime (node) ;

}
data.sourcePort = clientPtr->sourcePort;
data.txTime = getSimTime (node) ;
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00214

data.segNo = clientPtr->segNo++;

BN PDHEE 5 DEE

TEE BN
192201 AKATOD i SIS T, RBEA AR DR ODE AR 3y ML, DETRHE THEAD
SHEEL QD I DE(E TRV A . ChrData fEIERD type (2 d* &7 E T 5, % D%
{EDYE1%, ChrData &AM type |2°c % 7% E L, 208, 209 1T H ¢ AppDataCbrClient it
RIZEy v al & TIEREAENT D,
212-221  ChrData 11 (KD %242 AppDataCbrClient #3& R D1 M-S BAEREZI (7 7 ) r— a8
TOEE AN ZHEANL TND,
app_cbr.cpp
00239 // Note: An overloaded Function
00240 APP UdpSendNewHeaderVirtualDataWithPriority (
00241 node,
00242 APP CBR_SERVER,
00243 clientPtr->localAddr,
00244 (short) clientPtr->sourcePort,
00245 clientPtr->remoteAddr,
00246 (char *) &data,
00247 sizeof (data),
00248 clientPtr->itemSize - sizeof (data),
00249 clientPtr->tos,
00250 0,
00251 TRACE CBR) ;
00252
00253 clientPtr->numBytesSent += clientPtr->itemSize;
00254 clientPtr->numPktsSent++;
00255 clientPtr->sessionlastSent = getSimTime (node) ;
T LA T ~DA L PG
T8 LN
240-251 NIV AR—RNEIZUDP AL T 7V r—ar @ My Mk EEITY APLD 1 O Th
e
5 8 31%4(248 1T B )IZI% CBR Client D~y X Z R\ -~ A0 —R DA X% 5.2 5, 22T
CBR Client /3% M AR HIHH L ALEE CR% E 47z clientPtr @ itemSize ThHY, CbrData
REEARD YA RPN Z YA RET2 D, Ko Ty M A RIS S A R 5N T A A
A=Y RTHD,
CBR O~ & 44 X% 32byte TIHH7-8 ., CBR D/ 37y b A X&+57E 955 1% 32byte DL E
DNEZARE T DD DD,
253-255  CBR Client D#EFHEEL TREFE /A ML, BE 7y M, &S ERR 2875,
app_chbr.cpp
00273 if (clientPtr->itemsToSend > 0)
00274 {
00275 clientPtr->itemsToSend--;
00276 }
00277
00278 if (clientPtr->sessionIsClosed == FALSE)
00279 {
00280 AppCbrClientScheduleNextPkt (node, clientPtr);
00281 }
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JEBIRE N PDR 2 — Y

(e
273-276

278-281

SR N2
Ny RDIREEE B Z T 7V AN D,

T al BT L TR, REIOEHNEEEZAT Y 2—D 745,

1.5.2 AppLayerCbrServer()

00918 {
00919
00920
00921
00922
00923
00924
00925
00926
00927
00928
00929
00930
00931
00932
00933
00934
00935
00936
00937
00938
00939
00940
00941

app_cbr.cpp

char error [MAX STRING LENGTH];
AppDataCbrServer *serverPtr;

switch (msg->eventType)

{
case MSG APP FromTransport:
{
UdpToAppRecv *info;
CbrData data;

info = (UdpToAppRecv *) MESSAGE ReturnInfo (msg) ;
memcpy (&data, MESSAGE ReturnPacket (msg), sizeof (data));

// trace recd pkt
ActionData acnData;
acnData.actionType = RECV;
acnData.actionComment = NO COMMENT ;
TRACE PrintTrace (node,
msg,
TRACE_APPLICATION_LAYER,
PACKET 1IN,
&acnData) ;

CBR Server D N PEEFIIZ LS 5%

(755
922-924

926-930

932-940

JUERN R

ZFE ST A =D eventType BhT L AR —RNEIHD /7 NZAZ DA D Ix, ALFL %
1796

FNLSNDOEGETE, =T —& U CRBRA & T 3%, =(1067-1076)

info FROTL I A B —ERURHIZHRE S41, UdpToAppRecy T T %,

Py N DT Ay — DVER R FE B & TR Y, ChrData B CTéh 5,
MESSAGE_Returninfo B%kZf# L T, Avt—05 Info Hi~DiRA 22 BV H L info (2
RAT D,

MESSAGE_ReturnPacket BI#A4 i L T, Ay —U 007y Nii~ORA L Z 2BV L
ZTOWNEH data ~at™—15,

TRACE_PrintTrace B#5 % L C, X7 v 2GR A H 35,

app_cbr.cpp

00942 #ifdef DEBUG
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00943
00944
00945
00946
00947
00948
00949
00950
00951
00952
00953
00954
00955
00956

char clockStr[MAX_STRING_LENGTH];

char addrStr[MAX_STRING_LENGTH];

TIME PrintClockInSecond(data.txTime, clockStr, node);

IO ConvertIpAddressToString (&info->sourceAddr, addrStr);

printf ("CBR Server %1d: packet transmitted at %sS¥n",
node->nodeId, clockStr);
TIME PrintClockInSecond (getSimTime (node), clockStr, node);

printf (" received at %$sS¥n", clockStr);

printf (" client is %s¥n", addrStr);

printf (" connection Id is %d¥n", data.sourcePort);
printf (" segNo is %d¥n", data.seqNo);

}

00957 #endif /* DEBUG */

RGN M T8 732 )

117
942-957

00958
00959
00960
00961
00962
00963
00964
00965
00966
00967
00968
00969
00970
00971
00972
00973
00974
00975
00976
00977
00978
00979

ALFR NS
DEBUG NEHZESIL CWAGE T A\ EHAEH 35,

TIME_PrintClockInSecond PE#54-ffi 11 L T RFZI BNLZFPIC AL | SCFFINTEHLT D,
10_ConvertlpAddressToString B%cz{# L T, &5M IP 7RV AZ LTSN A #T 5,

H3, LR ONET TN D,

ZAE Y —/30 Nodeld, /7y MEEREZ (HNALFD), /7y MABRZI (ALY K57 T 47

VRO IP T RUVA KEITLR—NE T, Ty D — U AR,

app_cbr.cpp

serverPtr = AppCbrServerGetCbrServer (node,
info->sourceAddr,
data.sourcePort) ;

/* New connection, so create new cbr server to handle client.
if (serverPtr == NULL)
{
serverPtr = AppCbrServerNewCbrServer (node,
info->destAddr,
info->sourceAddr,
data.sourcePort) ;

}

if (serverPtr == NULL)
{

sprintf (error, "CBR Server: Node %d unable to "
"allocation server¥n", node->nodeId);

ERROR ReportError (error) ;

CBR #— N(EE LD ELL E7E 13 B FF

(s
959-961

963-970

LR

AppChbrServerGetChbrServer B4k (1% ) A FFONH L. 9 CTITERR 4D CBR Y — 35 —#

DRAL H e BIGFT D,

B CERWIG GO TO/ Ty hOEIFE LW 2,

ZOHEITIL, AppChrServerNewCbrServer BE% (1% i) 2 FEONH L, #lilic CBR 7 — 4%t

PERRL . ZDRA L B ETIGT 5,

*/
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972-979  BEAF®D CBR — MEIE (K E R 720 0723567 FTHBUZ CBR T — S IE (K2 ERk
IR TG AT, =7 — Ay —T%{ERK L, ERROR_ReportError BA% & M-OMH L =T —
&9°%, ERROR_ReportError B%id, QualNet Z#%& T SH5,

app_cbr.cpp

00980 #ifdef ADDON BOEINGFCS

00981

[

00982

00983 #else
00984

00985 #endif
00986

if ((serverPtr->useSegNoCheck && data.segNo >= serverPtr->segNo)
(serverPtr->useSegNoCheck == FALSE))
if (data.segNo >= serverPtr->segNo)

{

00987 serverPtr->numBytesRecvd += MESSAGE ReturnPacketSize (msg);
00988 serverPtr->sessionlastReceived = getSimTime (node) ;
00989

00990 clocktype delay = getSimTime (node) - data.txTime;
00991

00992 serverPtr->maxEndToEndDelay = MAX( delay, serverPtr-
>maxEndToEndDelay) ;

00993 serverPtr->minEndToEndDelay = MIN( delay, serverPtr-
>minEndToEndDelay) ;

00994 serverPtr->totalEndToEndDelay += delay;

00995 serverPtr->numPktsRecvd++;

00996

00997 serverPtr->segNo = data.segNo + 1;

00998

00999

CBR Server TOMB/F#I#

17%& 5 ALFR NS
984-999 T ST "D — A A B L CBR Y — MU TR BEL CUNVA Y — A AT A il
L. RZETHIUILL FOZENEETITY, T TIZZEL TORUEME LRV,

MESSAGE_ReturnPacketSize TS5 /A MIZ B 1 L7212, 255245 /A MU &
T2,

BUEDRL T, JB\ 3y e 5 LT R 2 5,

BUEDREZ & A~y hOEFREZ O 2= DI IR R A FH R 975,

BED R RGRIE R L LB L | e KB IERF 2 855,

BUEDfe/ NBIERF R L LB L | e/ INEAERF 2 B85,
ZIVETORFERIER IR S5,

ARy MR LI,

WICZAG T RE— TV AR B ZAE LI — 7 V AF T DR (FL)ET D, RIE LT/
NN AR REME N DT | 3 —Ar o A B DA F = 7 LTSI Tl
TRNZ SR, 984T H D if SUTL B ED Xy N —r v AF 5 OGS O) I FALE
Y VAN

app_cbr.cpp

01000 #ifdef STK INTERFACE

01001
01002
01003
01004
01005
01006
01007

//totalReceived++;

StkUpdateCbrStats (
node,
STK_STAT CBR RECEIVED,
serverPtr->numPktsRecvd,
getSimTime (node) ) ;
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01008

01009 //StkUpdateCbrStats (

01010 // node,

01011 // STK_STAT CBR PDR,

01012 // (double) totalReceived / (double)totalSent,
01013 // getSimTime (node)) ;

01014 #endif /* STK INTERFACE */

01015

01016 // Calculate jitter.

01017

01018 clocktype transitDelay = getSimTime (node)- data.txTime;
01019 // Jitter can only be measured after receiving
01020 // two packets.

01021 if ( serverPtr->numPktsRecvd > 1)

01022 {

01023 clocktype tempJitter = transitDelay -

01024 serverPtr->lastTransitDelay;

01025

01026 if (tempJditter < 0)

01027 {

01028 tempJitter = -tempJditter;

01029 }

01030 serverPtr->actJitter += ((tempJditter - serverPtr-
>actJitter) /16) ;

01031 serverPtr->totalJditter += serverPtr->actJitter;
01032 }

01033

01034 serverPtr->lastTransitDelay

01035 = transitDelay;

01036

01037 // serverPtr->lastPacketReceptionTime =
getSimTime (node) ;

01038

* o S OF B

RS RN

1018-1035 7§l &fex, ZAGUEETH D, VX DFEEITI,

CBR DYy XX, L FOER CRHEIN TS,

BILE DB (transitDelay) & B 10D~ N MEE (serverPtr->last TransitDelay) 0 7 Ol ki
templitter 9%,

)72 A (serverPtr->actlitter) i, BIED v X BEN/2 2D 1/16 i ELT-H oL
TWD, 22Tl T2 ditter 715 =% TRFC3550 A.8 Estimating the Interarrival Jitter |
ERSNWNWDEH RN THD,

AR v 4 (serverPtr->totallitter) [ B2 2 & N5,
BAEDBRIEA B RO/ 7y MEIEE L CRRIE T 2,

app_cbr.cpp

01039 #ifdef DEBUG

01040
01041
01042
01043
01044
01045
01046

char clockStr[24];
TIME PrintClockInSecond (
serverPtr->totalEndToEndDelay, clockStr);
printf (" total end-to-end delay so far is %$sS¥n",
clockStr);

01047 #endif /* DEBUG */

01048
01049
01050
01051
01052

if (data.type == 'd'")

/* Do nothing. */
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01053 else if (data.type == 'c')

01054 {

01055 serverPtr->sessionFinish = getSimTime (node) ;
01056 serverPtr->sessionIsClosed = TRUE;
01057 }

01058 else

01059 {

01060 assert (FALSE) ;

01061 }

01062 }

01063

010064 break;

01065 }

TS —IDHEBF

1T%& 5 JLERN R
1039-1047 DEBUG M EHESILCNDGET 7 A 135,
TIME_PrintClockInSecond BE%z % FHL C, Yo X D& E#L TH 175,

1049-1061 /7o hOFERIZHIBIL, 'dDGEITT — 2 37y e R TT2OMBE L2, CDGAET, &y
ardy/ua—REFRT D, BHEORL Yy a E TIRZIELUGEEL, Shiz/u—X7
77 % TRUE |ZF% E T D,
ENUNOFER DL E LT — X T —E /72 LT assert SH5,

app_cbr.cpp
01067 default:
01068 {
01069 char buf [MAX STRING LENGTH];
01070
01071 TIME PrintClockInSecond (getSimTime (node), buf, node);
01072 sprintf (error, "CBR Server: At time %sS, node %d received "
01073 "message of unknown type "
01074 "$d¥n", buf, node->nodeld, msg->eventType) ;
01075 ERROR ReportError (error) ;
01076 }
01077 }
01078
01079 MESSAGE Free (node, msg) ;
01080 }
*rE

1T& 5 ALER N
1067-1076 CBR D — Ml TITLEEF _X Ayt — 13 MSG_APP_FromTransport DA CThH o768, &
NSO E T T —LT 5,

1079 Ay —VEAG IR T A TR L2725 . MESSAGE _Free BI%afE FIL C. {5 AV —
DB Do WBRE 70D A — VPRI TR0, RO EFZE, A
FUH A RASINLAT) R R & T2 En b5,

app_cbr.cpp

01275 AppDataCbrServer *
01276 AppCbrServerGetCbrServer (

01277 Node *node, Address remoteAddr, short sourcePort)
01278 {

01279 AppInfo *applist = node->appData.appPtr;

01280 AppDataCbrServer *cbrServer;

30



01281
01282
01283
01284
01285
01286
01287
01288
01289
01290
01291
01292
01293
01294

01295 }

01296
01297
01298 }

T2

1T& =
1279-1297

for (; applist != NULL; applList = applList->appNext)
{
if (appList->appType == APP CBR SERVER)
{
cbrServer = (AppDataCbrServer *) applList->appDetail;

if ((cbrServer->sourcePort == sourcePort) &&
IO CheckIsSameAddress (
cbrServer->remoteAddr, remoteAddr))

return cbrServer;

return NULL;

VRN ZS

J—RBVEBL TS TR TCETOT IV —Tal fFERFH T, 5ICHRES Iz E M 1P
T RUVALR—NESEFFOLORHLH) D,

/—RIZlX CBR U DM DT 7V r—a iEHRBUANER TEEI LTS,

£ ONZT TV r— a2 A7 (appList->appType) s APP_CBR_SERVER T®H 2570 & F
B K

W, TV —ar 260t i (appList->appDetail) 2 v 4, ZZ(Z CBR ¥ —/[EAH D
FEAIE R EEIS TV,

BAZIZ, B H L7 CBR Y — SGEITE RO IP TRLURE AR —ME B &L, 22
—HL7ZRED A CBR Y — SFEMIE A~ DR AL Z 5K T,

ROMBIeho T E 1, NULL 2R3,

app_cbr.cpp

01311 AppDataCbrServer *
01312 AppCbrServerNewCbrServer (Node *node,

01313
01314
01315
01316 {
01317
01318
01319
01320
01321
01322
01323
01324
01325
01326
01327
01328
01329
01330
01331
01332
01333
01334
01335
01336
01337

Address localAddr,
Address remoteAddr,
short sourcePort)

AppDataCbrServer *cbrServer;

cbrServer = (AppDataCbrServer ¥*)
MEM malloc (sizeof (AppDataCbrServer)) ;

memset (cbrServer, 0, sizeof (AppDataCbrServer)) ;
/*

* Fill in cbr info.

=/
memcpy (& (cbrServer->localAddr), &localAddr, sizeof (Address));
memcpy (& (cbrServer->remoteAddr), &remoteAddr, sizeof (Address));
cbrServer->sourcePort = sourcePort;
cbrServer->sessionStart = getSimTime (node) ;
cbrServer->sessionFinish = getSimTime (node) ;
cbrServer->sessionLastReceived = getSimTime (node) ;
cbrServer->sessionIsClosed = FALSE;
cbrServer->numBytesRecvd = 0;
cbrServer->numPktsRecvd = 0;
cbrServer->totalEndToEndDelay =
cbrServer->maxEndToEndDelay = 0;
cbrServer->minEndToEndDelay = CLOCKTYPE MAX;
cbrServer->segNo = 0;

0;
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01338 // cbrServer->lastInterArrivallInterval = 0;

01339 // cbrServer->lastPacketReceptionTime = 0;
01340 cbrServer->totalJditter = 0;

01341 cbrServer->actJditter = 0;

01342

01343 #ifdef ADDON_ BOEINGFCS

01344 BOOL retVal = FALSE;

01345

01346 cbrServer->useSeqNoCheck = TRUE;

01347

01348 I0 ReadBool (

01349 node->nodelId,

01350 ANY ADDRESS,

01351 node->partitionData->nodeInput,

01352 "APP-CBR-USE-SEQUENCE-NUMBER-CHECK",
01353 &retval,

01354 &cbrServer->useSegNoCheck) ;

01355

01356 #endif

01357

01358 // Add CBR variables to hierarchy

01359 std::string path;

01360 D Hierarchy *h = &node->partitionData->dynamicHierarchy;
01361

01362 if (h->CreateApplicationPath (

01363 node,

01364 "cbrServer",

01365 cbrServer->sourcePort,

01366 "numBytesRecvd",

01367 path))

01368 {

01369 h->AddObject (

01370 path,

01371 new D Int640bj (&cbrServer->numBytesRecvd)) ;
01372 }

01373

01374 APP RegisterNewApp (node, APP CBR SERVER, cbrServer);
01375

01376 return cbrServer;

01377 }

* 7

1T% 5 ALFRN AR

1317-1321 L\ > AppDataCbrServer # & (A% el 5,
MEM_malloc E% 14 L T, AppDataCbrServer # & (A fEI00 A 2R, FElRLT-
FEIRIT 0 T EL T,

1325-1341  CBR —/MEFHROLLF DT A=Z MM A B E T 5,

H/—ROTRLA
EETT/—RDOTRL A
EETAR—h

Yoal BlbAEEA)

Yo al KT A
BRIy e A5 LT R
Yo alr BT TCWAENHIET DT T
ZAELT- A&

ZAEUT- N

PEIED AT

B REAE
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I/ INEESE
Sl A
RO EF
Dok

1358-1372  Dynamic Object T3% cbrServer->numBytesRecvd % Dynamic Object Hierarchy (2 &6k
%o

1374 YERL7= SBR H— NI 4 APP_RegisterNewApp %A fdi I L T/ — I8k 5, =
D, APP 51/ LT APP_CBR_SERVER %#f§E9 5,

1.6 & TN

T IEE D T2 ENE, P2l —Yar HZlR - - rHE A stat 7 7 A /VICEESH T2 TH D, FE
BEDT7 7 AN ~OEZH I/ =T 4T al B 2 D7 7 AU LT T, &BRICENLT 7 AL
w— L C—oD.stat 77 A NVHMEVTE IS,

CBR O#& T 4LEE T application.cpp N EI%L App_Finalize 7257747 L Rt — X 22D A
AL AP 2 RO &L, FEATEND, /—RIXRICT 7V —al DA AR AR ZLn
TELIH & T BB FIC , —RICR U CHREERI BTSN D W) RIUTIEE AL I TH D,

1.6.1 AppChbrClientFinalize()
CBR 7747 MR M) DR TALBR IS, #EFHEIRT 7 AV I R A2 T > TD, SIEUILL T D&
BY,
1) J—FHEERA~DRAH
2)  Applnfo &R ~DRA L H (A 730 appDetail (2 CBR — D7 7V —a A Rk ~D

HAL BN G END)
app_cbr.cpp

00683 void

00684 AppCbrClientFinalize (Node *node, AppInfo* appInfo)

00685 {

00686 AppDataCbrClient *clientPtr = (AppDataCbrClient*)appInfo->appDetail;
00687

00688 if (node->appData.appStats == TRUE)

00689 {

00690 AppCbrClientPrintStats (node, clientPtr);

00691 }

00692 }
CBR 271 7> PO THLEE

TEE AENE

686 Applinfo HEE AR A2 2 (5157 5 AppDataCbrClient # & (AR A 2 & B Hi4,

688-691  HEEHEH S17 77 )% TRUE D354 . AppCbrClientPrintStats 2 O L CEEHiE % .stat 7 71
T2,

1.6.2 AppChbrServerFinalize()
CBR ¥ — (ZAFR) D TILEREERL, FFHFHR T 7V LB 2T > T0D, 5L T D L3sY,
1) J—FEEERA~DORAH
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2)  Applinfo &R A~DR AL H (A 730D appDetail (2 CBR H— DT 7V /r— g G R ~D

BA L ZHEEND)
app_cbr.cpp

01256 AppCbrServerFinalize (Node *node, AppInfo* appInfo)

01257 {

01258 AppDataCbrServer *serverPtr = (AppDataCbrServer*)applnfo->appDetail;
01259

01260 if (node->appData.appStats == TRUE)

01261 {

01262 AppCbrServerPrintStats (node, serverPtr) ;

01263 }

01264 1}
CBR #— Dk THLEE

1T VUBZIEA

1258 Applnfo &R A4 (5150)7>5 AppDataCbrServer 13 RARA L 22 B0 3,

1260-1263 ’;u FHEH 1777 % TRUE O34 . AppCbrServerPrintStats # M- OV L CHiaHiE % .stat 7 71
VIZH 3%,

r’ﬁ%ﬂﬁﬂjj}7?7 appStats | %, GUI 2251 A Y452 ON/OFF % E T 52N T, 77
F/VRTIX ON(2 Y TRUE)IZ72 > T D, 2—R D ETlE 7 eha/L 452 ON/OFF TEAH1ED
(272> TCD78, config 7 7 A /L R CEEERIZER E AT REZRDIX, 77V r—ar LAY 2RO
FEHE 12 9%, 3F A—% APPLICATION-STATISTICS DA TH D,
ZOfE%E YES IZRE(T 74/V M) T HIE, CBR 7T 147k, CBR — _E L L0 #aHE A
77 AV T AR E o TN, MT application.cpp D% 4 &l DY — A% 7”7,

app_cbr.cpp
00525 /* Check if statistics needs to be printed. */
00526
00527 I0 ReadString (
00528 node->nodeld,
00529 ANY ADDRESS,
00530 nodeInput,
00531 "APPLICATION-STATISTICS",
00532 &retvVal,
00533 buf) ;
00534
00535 if (retvVal == FALSE || strcmp (buf, "NO") == 0)
00536 {
00537 node->appData.appStats = FALSE;
00538 }
00539 else
00540 if (strcmp (buf, "YES") == 0)
00541 {
00542 node->appData.appStats = TRUE;
00543 }
00544 else
00545 {
005406 fprintf (stderr,
00547 "Expecting YES or NO for APPLICATION-STATISTICS
parameter¥n") ;
00548 abort () ;
00549 }

T 7Y — a2 DREFHEIE R T BB DA IAZ

1735 KBRS
527-533 I10_ReadString Bg%c% v C.config 7 7 A /L &0, 3%/ —RIZxt§25/3T A—4
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APPLICATION-STATISTICS OfE(YES or NO) & Ft A H L CUND, /RTA—Z Dl /— R H
NTHRESN TWAEELHIIE, 70— VLR E, HDWEY T Ry NENL(T 7V —
2 O AIFBEBREN) TRESN TWDEALHD, Z0 APl B EIFONH I 28X
. EED.config 7 7 ALV TOREENDEDIINATHON TWDEIRIZTHIEMRL, Hi%/
—RIZxH o EME AR T ZERTED,

535-549  APPLICATION-STATISTICS D% EMEA YES 2> NO 23MZE- T, /—RHEERICE £ivD
TV —ar T —AREEIR()— R BICRESNTZT 7V —ar OB TR D)DA
> /X appStats DEZZ 1 TRUE H5\ M FALSE (258 E T 5,
YES T NO Th7RU MEN R ESN CWZH =T — LR A1T5(544 17-549 17),
OIS S, ZOMBNEIT TV — 2 a ARAFELRW RO L L TEIESN TS, HL
TV —a SRR HE R 710 ONIOFF 8% EA A 2 T2V GAITIE, ZOREIR AN
DAEIRT TV r—a OFEA(A  AZ L RV E TEHINTa— R a2l E T 5,

1.7 HEHELRE

AR EFY ., QualNet D7 T ha)LEF /U E—HKIZ, #& TULFRO T CHEEHMED 7 7 AV 715479,
CBR Ofilb & . D7 ahaLET /LD FEIEI TN T, G R 2R B L TIEEL .
T ARSI DREONH T IRIZL TOBH DR,

1.7.1 AppChbrClientPrintStats
CBRZIA T MOREFHERT 7AWV TN BIE TH D, 5IEITLL T D LB,

1) /—REEERA~DRA A
2) CBRIIFAT VDT IVir—ar 5 —EER~DRA 7

app_cbr.cpp
00558 void AppCbrClientPrintStats (Node *node, AppDataCbrClient *clientPtr) {
00559 clocktype throughput;
00560
00561 char addrStr[MAX STRING LENGTH] ;
00562 char startStr[MAX STRING LENGTH];
00563 char closeStr[MAX STRING LENGTH];
00564 char sessionStatusStr[MAX STRING LENGTH];
00565 char throughputStr[MAX STRING LENGTH];
00566
00567 char buf [MAX STRING LENGTH];
00568 char bufl[MAX STRING LENGTH];
00569
00570 TIME PrintClockInSecond(clientPtr->sessionStart, startStr, node);
00571 TIME PrintClockInSecond(clientPtr->sessionlLastSent, closeStr, node);
Wi 226 9 L F N DHER

1787 JVER PN

570-571  TIME_PrintClockInSecond (% clocktype (64 & MNEETFH /P BN OB 2K T) D32
L— a2 RD BAGL 0D SCF81(SS.ssss) L AU ZE# 3 5 B4, CBR tyia BlkAR 4 &
TR 22T N CFHNE WS D,

app_cbr.cpp
00573 if (clientPtr->sessionIsClosed == FALSE) {
00574 clientPtr->sessionFinish = getSimTime (node) ;
00575 sprintf (sessionStatusStr, "Not closed");
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00576
00577
00578
00579

}
else {
sprintf (sessionStatusStr, "Closed"):;

}

tya WHEEE I X FEFD

TS s

573-574  CBRIL CBRZIAT U MR TOWRDLNTE DT — 2y Meik G Lk 2 bty iaray
=295, 2O if LTI, TR S TRy v a DAEIC 7 m— XL T E0 &Il
EEAN
o ar PR T LW E, By al B TRZ 2 BIERL (I —a & TR
ZNZERET D, ByarB/a—A L TORNWZ LA s HE O SUFFIELBIZER EL
BOWBETT 7 AN )T 5,

578 Tyl ar N TLTWESRA . Eyiarinza— XL TWAZEE R EHME /1R O SC55128
BITREL, BOWBTT 7 AV 1T 5,

app_cbr.cpp

00580

00581 if (clientPtr->sessionFinish <= clientPtr->sessionStart) {

00582 throughput = 0;

00583 }

00584 else {

00585 throughput = (clocktype)

00586 ((clientPtr->numBytesSent * 8.0 * SECOND)

00587 / (clientPtr->sessionFinish

00588 - clientPtr->sessionStart)) ;

00589 }

00590

00591 ctoa (throughput, throughputStr) ;

RI—T" pEFE T X FIYD K

(TES LN

581-583 -yl al & TNy ay BRI LR U DV E N BLRT(RERIZIZHVERNEA
IMYEVI T, v ar DBRIASIL TV RN ZEE R T D, TOH G 2V—T v NI
PT7R%,

584-589 ZHTRITIUL, (CBRIZTFAT B, DEVEE WMD) AL —T Y MIIEE LT A NI 2 (t
A& TREA - By L a BARRER]) CEl -7l 725,

app_cbr.cpp

00593 if (clientPtr->remoteAddr.networkType == NETWORK ATM)

00594 {

00595 const LogicalSubnet* dstLogicalSubnet =

00596 AtmGetLogicalSubnetFromNodeId (

00597 node,

00598 clientPtr->remoteAddr.interfaceAddr.atm.ESI ptl,

00599 0);

00600 IO ConvertIpAddressToString (

00601 dstLogicalSubnet->ipAddress,

00602 addrStr) ;

00603 }

00604 else

00605 {

00606 IO ConvertIpAddressToString(&clientPtr->remoteAddr, addrStr);

00607
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00608 }

IP ZTRL R 529 X FIY DK
1T& 5 AR
593-603 kv hU—IH AT ATM ORFOMIL, /—FR ID 2°5 ATM Ot~ S ME AT, %
D IP 7RV AZ LT IN BT D,

604-608 PRI =X AT ATM TIEZRW R, 5658 IP TRV 2% XTSI AT D,

app_cbr.cpp
00610 sprintf (buf, "Server Address = %s", addrStr);
00611 IO PrintStat(
00612 node,
00613 "Application",
00614 "CBR Client",
00615 ANY DEST,
00616 clientPtr->sourcePort,
00617 buf) ;
00618
00619 sprintf (buf, "First Packet Sent at (s) = %$s", startStr);
00620 IO _PrintStat (
00621 node,
00622 "Application",
00623 "CBR Client",
00624 ANY DEST,
00625 clientPtr->sourcePort,
00626 buf) ;
00627
00628 sprintf (buf, "Last Packet Sent at (s) = %s", closeStr);
00629 IO _PrintStat (
00630 node,
00631 "Application",
00632 "CBR Client",
00633 ANY DEST,
00634 clientPtr->sourcePort,
00635 buf) ;
00636
00637 sprintf (buf, "Session Status = %s", sessionStatusStr);
00638 IO PrintStat(
00639 node,
00640 "Application",
00641 "CBR Client",
00642 ANY DEST,
00643 clientPtr->sourcePort,
00644 buf) ;
00645
00646 ctoa ((Int64) clientPtr->numBytesSent, bufl);
00647 sprintf (buf, "Total Bytes Sent = %s", bufl);
00648 IO PrintStat(
00649 node,
00650 "Application",
00651 "CBR Client",
00652 ANY DEST,
00653 clientPtr->sourcePort,
00654 buf) ;
00655
00656 sprintf (buf, "Total Packets Sent = %u", clientPtr->numPktsSent) ;
00657 IO PrintStat(
00658 node,
00659 "Application",
00660 "CBR Client",
00661 ANY DEST,
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00662 clientPtr->sourcePort,

00663 buf) ;

00664

00665 sprintf (buf, "Throughput (bits/s) = %s", throughputStr):;
00666 IO PrintStat (

00667 node,

00668 "Application",

00669 "CBR Client",

00670 ANY DEST,

00671 clientPtr->sourcePort,
00672 buf) ;

00673

00674 }

CBR Z71 T PDOE S HEREZ 717V ~H )

1T%& 5 ALBRNZY
611-672 I0_PrintStat BI% 240K LIFOVH L T, CBR 7747V hOK MR HEE 7 7 AV 95,

1.7.2 AppChbrServerPrintStats
CBR — MUDHKERHE W /I B THD, 51HITLL T DEFBY,

1) J—FEEERA~DRAH
2) CBRYV— DT Vr— a5 —EE R ~DR A2

app_cbr.cpp
01100 void
01101 AppCbrServerPrintStats (Node *node, AppDataCbrServer *serverPtr) ({
01102 clocktype throughput;
01103 clocktype avgJditter;
01104
01105 char addrStr[MAX STRING LENGTH] ;
01106 char jitterStr[MAX_STRING_LENGTH];
01107 char clockStr[MAX STRING LENGTH];
01108 char startStr[MAX STRING LENGTH];
01109 char closeStr[MAX STRING LENGTH];
01110 char sessionStatusStr[MAX STRING LENGTH];
01111 char throughputStr[MAX STRING LENGTH];
01112 char buf [MAX STRING LENGTH];
01113 char bufl[MAX STRING LENGTH];
01114
01115 TIME PrintClockInSecond (serverPtr->sessionStart, startStr, node);
01116 TIME PrintClockInSecond (serverPtr->sessionLastReceived, closeStr, node);
FEZ &2 5 X FIYDEA

E: VUBZIEA

1115-1116  TIME_PrintClockInSecond iZ clocktype (64 £ NEXCF /P BT OIRFZ 2K F) D32
L — 3 a R 2RV BLAL D SCF41(SS.ssss) TE AU ZE T~ 2 B4, CBR &y i ar BlhniFZ| L
WA T MRAB R A N E N RN HT .,

app_chbr.cpp
01117
01118 if (serverPtr->sessionIsClosed == FALSE) {
01119 serverPtr->sessionFinish = getSimTime (node) ;
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01120 sprintf (sessionStatusStr, "Not closed");

01121 }

01122 else {

01123 sprintf (sessionStatusStr, "Closed");
01124 }

01125

tya WHEEE I X FEFID

1T%& = ALFRN A
1118-1124 &y arOIRfEE Y a & TIELIZRET 5D, CBR 7747 LRI RO MLEE, CBR
TIAT DG E SR,

app_cbr.cpp
01126 if (serverPtr->numPktsRecvd == 0) {
01127 TIME PrintClockInSecond (0, clockStr);
01128 }
01129 else {
01130 TIME PrintClockInSecond (
01131 serverPtr->totalEndToEndDelay / serverPtr->numPktsRecvd,
01132 clockStr);
01133 }
PERERF 5 26 T L FANDHE

1T8% 5 ALFRN AR
1126-1133 27z 3y MHNL O BRIERE % clockStr (2 SCFFIE U TR TE, A5 LTy Mg B
THIUTEER LB THD,

app_cbr.cpp
01135 if (serverPtr->sessionFinish <= serverPtr->sessionStart) {
01136 throughput = 0;
01137 }
01138 else {
01139 throughput = (clocktype)
01140 ((serverPtr->numBytesRecvd * 8.0 * SECOND)
01141 / (serverPtr->sessionFinish
01142 - serverPtr->sessionStart)) ;
01143 }
01145 ctoa (throughput, throughputStr);
R— 7" & T K FIND L

175 ALBENZS

1135-1145 z)—7wbhDFHH, B al DAL TORV IR TIE AL —7 v ME P (1136 17), 9
TRTIUT, AN—T" Y MIZAE LIRS NI X8 %, By a ke iRe i THI--7- (1139
1T-1142 1) EL TR S D,

app_cbr.cpp
01147 IO ConvertIpAddressToString (&serverPtr->remoteAddr, addrStr);
01148
01149 sprintf (buf, "Client address = %s", addrStr);
01150 IO PrintStat(
01151 node,
01152 "Application",
01153 "CBR Server",
01154 ANY DEST,
01155 serverPtr->sourcePort,
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01156
01157
01158
01159
01160
01161
01162
01163
01164
01165
01166
01167
01168
01169
01170
01171
01172
01173
01174
01175
01176
01177
01178
01179
01180
01181
01182
01183
01184
01185
01186
01187
01188
01189
01190
01191
01192
01193
01194
01195
01196
01197
01198
01199
01200
01201
01202
01203
01204
01205
01206
01207
01208
01209
01210
01211
01212
01213
01214
01215
01216
01217
01218
01219
01220
01221

buf);

sprintf (buf, "First Packet Received at (s) = %s", startStr);
I0 PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePort,

buf) ;

sprintf (buf, "Last Packet Received at (s) = %s", closeStr);
I0 PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePort,

buf) ;

sprintf (buf, "Session Status = %$s", sessionStatusStr);
IO _PrintStat (

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePbPort,

buf) ;

ctoa ((Int64) serverPtr->numBytesRecvd, bufl);
sprintf (buf, "Total Bytes Received = %s", bufl);
IO PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePbPort,

buf) ;

sprintf (buf, "Total Packets Received = %u", serverPtr->numPktsRecvd) ;
IO PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePort,

buf) ;

sprintf (buf, "Throughput (bits/s) = %s", throughputStr):;
IO PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePort,

buf) ;

sprintf (buf, "Average End-to-End Delay (s) = %s", clockStr);
IO PrintStat(

node,

"Application",

"CBR Server",

ANY DEST,

serverPtr->sourcePort,

buf) ;
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app_cbr.cpp

01223
01224 // Jitter can only be measured after receiving two packets.
01225
01226
01227 if (serverPtr->numPktsRecvd - 1 <= 0)
01228 {
01229 avgJditter = 0;
01230 }
01231 else
01232 {
01233 avgJditter = serverPtr->totalJditter / (serverPtr->numPktsRecvd-1) ;
01234 }
01235
01236 TIME PrintClockInSecond(avgJitter, JjitterStr);

01237

01238 sprintf (buf, "Average Jitter (s) = %s", jitterStr);

01239 IO PrintStat(

01240 node,

01241 "Application",

01242 "CBR Server",

01243 ANY DEST,

01244 serverPtr->sourcePort,

01245 buf) ;

01246 }

S EERE T AN~
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1.8 GUI &5%E

GUI TOE 7 aha/L D/ 3T A—ZEREBE L. XML SRR THY . 22— R D AZ <A X E[HETH
%o CBR D GUI T A—HFHEH DY —Aa—RIZLL FOT7 7 AL Th D,

QUALNET_HOME\gui\settings\components\cbr.cmp

CBR @ GUI /T A—ZEEE E 2 X 91277,
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r CBR Properties [2] = )
Genemli 4 Help
General Properties
Property Value

Source [1 -]

Destination [2 v ]

Items to Send 100

Item Size (bytes) 512

Interval 1

Start Time 1

End Time 25 seconds v
[-] Priority lPrecedence v]

Precedence Value 0
Enable RSVP-TE [No -]
&, Find apply | [ ok | [ cancel | [Add ToBatch

9 GUI /35 A— X% EHI E

cbr.cmp

00001 <?xml version="1.0" encoding="IS0-8859-1"72>

00002 <root version="1.0">

00003 <category name="CBR Properties" singlehost="false" loopback="enabled"
propertytype="CBR">

W5 g #RE GUI BED D 7T VICB T IRE

1T% 7 ALBRNZY

1-3 category name | GUI 3% & B i O Z A bV /A —|ZF &A%, propertytype (X7 2R /L% 5
DI TOAL K= D TCa=—IRA RO NEEN S5, singlehost (X single-host 7~
Vr—ar) client-server 77V r— alaEHE T %, loopback 13 loop-back % A REL 9
DERET D,

cbr.cmp

00004 <variable name="Source" key="SOURCE" type="SelectionDynamic"
keyvisible="false" optional="false" />

00005 <variable name="Destination" key="DESTINATION" type="SelectionDynamic"
keyvisible="false" optional="false" />

00006 <variable name="Items to Send" key="ITEM-TO-SEND" type="Integer"
default="100" min="0" keyvisible="false" help="Number of items to send"
optional="false" />

00007 <variable key="ITEM-SIZE" type="Integer" name="Item Size (bytes)"
default="512" min="24" max="65023" keyvisible="false" help="Item size in
bytes" optional="false" />

00008 <variable name="Interval" key="INTERVAL" type="Time" default="13"
keyvisible="false" optional="false" />

00009 <variable name="Start Time" key="START-TIME" type="Time" default="13"
keyvisible="false" optional="false" />

00010 <variable name="End Time" key="END-TIME" type="Time" default="25S"
keyvisible="false" optional="false" />

HRENTA—ZRIE
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1T& 5 SLEEN 2
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00011 <variable name="Priority" key="PRIORITY" type="Selection"
default="PRECEDENCE" keyvisible="false">
00012 <option value="TOS" name="TOS" help="value (0-255) of the TOS bits in the IP

header">

00013 <variable name="TOS Value" key="TOS-BITS" type="Integer" default="0"
min="0" max="255" keyvisible="false" optional="false" />

00014 </option>

00015 <option value="DSCP" name="DSCP" help="value (0-63) of the DSCP bits in
the IP header">

00016 <variable name="DSCP Value" key="DSCP-BITS" type="Integer"
default="0" min="0" max="63" keyvisible="false" optional="false" />

00017 </option>

00018 <option value="PRECEDENCE" name="Precedence" help="value (0-7) of the
Precedence bits in the IP header">

00019 <variable name="Precedence Value" key="PRECEDENCE-BITS"

type="Integer" default="0" min="0" max="7" keyvisible="false"
optional="false" />

00020 </option>
00021 </variable>
BREANTA—SRE

1T% 7 ALBRN AR

11-21 BPITHY | IBPUEIZ L > THRITMEDORR E B0 41, <option>Z LD 45 B RE AT
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00022 <variable name="Enable RSVP-TE" key="ENABLE-RSVP-TE" type="Selection"
default="N/A" keyvisible="false" optional="true">
00023 <option value="N/A" name="No" />
00024 <option value="RSVP-TE" name="Yes" />
00025 </variable>
00026 </category>
00027 </root>
HRENTA—FRIE
1T AP NS
22-27 22 1T H T Enable RSVP-TE DM ZRE 45, BRAZZREL TWDHO T, @I HZ 23-24 17

HTHRET 2,
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GUI D R3T A= E A CERAELTAE I, ST U474V F ND.app 7 7 A VIR ES D,
CBR 77V —a Al T L7 LT TR IESIND,

CBR 1 3 0 512 0.05S 5S 315S PRECEDENCE O

44



