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Development Procedure of Application Process in Riverbed
Modeler
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Abstract

Technologies for mobile terminals and communication networks has been dramatically developed in a
decade. In order to reduce the time and budget needed to develop the new technologies about
telecommunication networks and terminals, computer simulation has been widely used as a development
and verification tool. In this paper, the procedure is described for developing and verifying the new
application process model in the Riverbed Modeler which is popularly used in a research on

communication networks.
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/%
/%
/%
/%
/%
/%
/%

{

GnaT AnTvne: Snerifies varinne annlication types, %/
auch as Video , Voice, Email and etc. */

*/
NOTE: The ann tvnes are ascimmed values startina %/
from N hence the laqt entrv cainte the nimher nf %/
ann tvnea Aefined When addina new annlication tuvnex/

An nnt aseign any specific value to the app type. */

tvnedef enum

GnaT AnTvne Nhase = (),
GnaT AnTvne FEmail
GnaT AnTvne Ftn
GnaT AnTvne Httn
GnaT AnTvne Rloain
GnaT AnTvne Print
GnaT AnTvne Viden
GnaT AnTvne Vnice
GnaT AnTvne (netom
GnaT AnTvne Streanm,
GnaT AnTvne n2n

GnaT_ApType_Video_Streaming,

/% Add new annlication types here, before the last entry*/
GnaT_ApType_Chat,

GnaT_ApTvne (it
/% Thia wvalnea rainta the mimher nf annlication x/

/% tvnes defined  Hence this be the last entry */
/% of this enum, */

} GnaT_ApType;

(a) €HY F=A GnaT_ApType T8

typedef struct
{

/% Niat for time hetween earh aroin nf gent chats. */
rharx <end intertime dist name ntr:

/% Nist for time hetween each aroin nf received chats*/
rharx recv intertime Adiat name ntr:
/% chat gize Aistrihntion (sent and received). x/

NmaT Niat Handle rhat qize Aiet handle:

/% Nist far mmher nf rhate sent in Ane aronn nf chat*/
OmsT Nist Handle  send aroin size dist handle:

/% Nist  for nmim of chate received in nne aronn of chat*/
NmaT Nigt_Handle rev aronp_size dist handle:

charx avmh server ntr; /% Sumhnlic server name %/
Ranlean ravn atatna: /% Flaa tn enahle RSVP */
rharx nnthaind flow ntr: /% MithoimA flow nrofile %/
charx inhoind flow_ptr; /% Tnhoind flow orofile %/
NmaT Om_Tos tne: /% Tuna nf Servire for OnS %/
har rmiatam ann name [2RA1: /% Name nf rmatom ann

atarted for each remiest sent hv this annlication x/
inthit_rate; /% Probabilitv that enstom ann will he
invoked for this request.*/
} GnaT_Chat_Desc:

(b

) M2 FJl5l= SEEH(GnaT_ApType_Chat)

S MYsho| flet #EA Fof

typedef struct
{

/% Tune of chat (laain or received or gent). */

GnaT Annlication Tvne chat tvne;
/% Server name for chat session */
rharx |erver_name;
/% chat sive distribution, ®/
NmaT Niat Handle rhat_gize_t dlst_hand_'lp:
/% Number of chats in groun

nt rhat ronint;
/# Tnfarmation about application */
(naT Nam Annlx ann_info_ptr;
/% Tune of Service for QoS */
OmaT Om Tos tos;
/% anntrackina cimpnrt %/

AnntrackT Prafile Tnfax  anntrack_profile_info_ptr;
} GnaT_Cli_Chat_Params_Info:

a
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Fig. 1. Header file scheme definition
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3) modelsWstdWapplicationsWapplication_config.pr.m

[l @sscription) Properties innerted Tags 1 1 g - =)
| Attribute Name Tioe) [0 ea] e pas N DAEaiTE VATl itm it Tage =
T
5 Hetp n ott
6 Print compound orr
7 Peer—to—peer File Sharing compound off
8 Remote Logis ot
ots
ore
otf
.o
o]
SI[ Rexe Previous | Match case [ Match words
New attributes | Edit Conpound Atexibute Properties
| maa | pelete | Moveuwn | o | Eaie properties | o | cancer
2 2. Chat £40|§ F7t
j— [==] . a 1o O =] 7
13l (Chat) properties Inherited Tags | 1 ==
Default number of rows: |1 Edit Rou Count Properties
Type | Units [Prinary Key Default Ualue |Prominent|Tags 2|
string
string
string  seconds
string
string  hytes i
Enail Server
Best Effort <8
8 RSUP Parancters None
9 Back-End Custon Application conpound Not Used -
e —— 5
kil ]
Find: [ =~ Next Previous | Match case [ Mateh wowrds
—— Batt Compound Rtexibute Properties
aad | | o | m | ait | [ Gancel

% 3. Chat &4 XMoo
Fig. 3. Chat attribute definition
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@ Name Enter Application Name
@ E Description [
@ -Custom OFF
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Fig. 4. Application Config node name
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/xxxxxx Paraa rhat annlicatinn sxxsxxsxs/

temp annlication ntr = ana chat desc parser
(anpplication row ohiid  annlication_already_parsed):

if ;fenp_application_ptr '= OPC_NIL)

/% Stare the annliration in the marsing stricture, */
application ptr->application desr~ ntr = i

temn_application ntr;
/% Stare the tvne nf the annlication x/

application ptr->application_type = GnaT_ApType_Chat:

/% Set a flam tellina that an annliratinn hag alreadv heen
nareed Other annlicationg will he iemared Tf annther
annlication is defined a similation will be written. */

?mlicatiomalready_parsed = OPC_TRUE:

a8 5 MZ2 Chat S8 ZIMEts &S 2lsl
gna_application_desc_parser() &==otofl FIt=l I =
Fig. 5. Additive code

static voids gna_chat_desc_parser (Objid, Boolean):

Fig. 6(a). HB block function

ataticr unidx
gna_chat_desc_parser (Nhiid annlicatinn row nhiid
Boolean application_already_parsed)

{

Nhiid temn row nhiid  temn ~omn nhiiA:
Nhiid ~omn enet ann nhjid, temp_crow_objid;
AnaT Chat_Descx rhat Aear ntr:

rhar Aiet arme [2RAT:

rhar cand intararrival time [2RR1:

rhar rereiva interarrival_time [2551;
rhar rhat @ize [2RR1:

char temp_name [255];

FIN (gna_chat_desc_parser (appliratinn row nhiid
annliratinn alreadv narged))
/%% Paree (hat annlication  Tf the rhat annlicatinn %%/

/%% i nnt Aefined retiirnag NTI. minter natherwice x%/
/¥% returns the pointer to the parsing structure. *x/
/% Read attrihntes %/

op_ima_obj_attr_get (application_row_obiid “rhat”
Remn comn nbjid);
temp_row_objid = op_topo_child (temn ~amn Ahiid
NP NBJTYPE_GENERIC, 0);
op_ima_ohi attr aet (temn raw nhiid
“Qend Tntararrival Time” eend interarrival_time);
op ima nhi attr mat (temn row nhiid
Raraive Tnterarrival Time” remeive interarrival_time);
op_ima_obj_attr_get (temp_row_objid
“Mhat Qiza”  rhat ciza):
/% (hack whather the annliration i nff Tf it e the
annliratinn will not be parsed and OPC_NIL will be
ratiirned %/
if (((atremn (cond interarrival tima  “Nana”) 1=0) !!
(atremn (receive interarrival time, “None”)!=0)) &&
: stremp (chat_size, “None”)))

/% Mhark whathar annthar annlication ie already Aafined
in tha Tiat Nnlv Ane annliration chanld ha Aafined
at tha time Retirne OPC NTI and write a eimnlation
1na if mare than nne annliration is defined. */

if (( anplication_already_parsed)

op_sim_end (“More than one application is Aef “'W‘)
X B ;

/% MlArata mamnry fAr narcina thie attrihnte x/
chat_desc_ptr = (GnaT_Chat Necrz) An nra mem allnr
(sizeof (GnaT_Chat_Desc)):

/% Fillina atricturs with attrilites %/
if (rcfrcmp (send_interarrival_time, “None”) !=0)

chat Aear ntr-daend intertime Aiet name ntr =
(char*) op_prg_mem a11n~ («izenf (char) x (atrlen
{canA intararrival tima) + 1))
strcpy(chat_desc_ptr-)send_jnfnvrimn Aiat nama ntr
\ send_interarrival_time);
else
{ /% None haa heen anerified aa the cand
intararrival tima Qat a verv large value for
tha @end dinterarrival time %/
chat_desc_ptr-Seend intartima Aict name ntr =
(rhar®) an nra mem allar (cizenf (char) x
(atrlen (“manatant (1000NONOOONNONNY 7Y + 1)) :
strepy(chat_desc_ptr->send intertime Aiat name ntr
“constant (100000000000000) “);

/% Lot AathaimAd flaw %/

op_ima_obj_attr_get (temp_row_objid, "OutbormA Flnu”
temp_name) ;
chat Aear ntr-danthmiind flaw ntr =
(rhar %) An nree mam allne (etrlan (tamn nama) + 1)
atreny (chat deer ntr-Saithound_flow_ptr, temp_name):;
.T{"?T:I'l‘ (chat_desc_ptr):

else
{ /% The annliratinn is off. Return OPC_NIL. =/
FRET (OPC_NIL);

}

a2 6(b). FBE=0 7|&= gna_chat_desc_parser()
oAlets UE

Fig. 6(b). FB block parsing function
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#define GNAC_APP_CHAT "Chat”

/% Emmerated constants for Aifferent GNA application types. */
typedef enum GnaT_Application Name
{

Gnal® Ann Custom_Application,
fnal® Ann (Chat
} GnaT_Application Name;

/% Emmerated conatante for Aifferent GNA application types. */
typedef enum GnaT_Application_ Type
{

Gnal® Ann Type_Custom_Application,

Gnal® Ann Tvne (Chat Send
Gnal® Ann Tvne Chat Rerv

} GnaT_Application Type;

/% GnaT Aon: enumerate all apps. base on the port numbers. */
typedef enum
{

Ftn = 20

Chat = 0QQ

} GnaT_App;

3% 7. gna_apih oo FI7HE MZ22 S8
st ol Ex HE
Fig. 7. gna_api.h file name and information
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@ M+ Interfaces > Model Attributes 473

WA gna_clsvr_mgrprm ZEAA 24 o]
ol A vl Interfaces > Model Attributes
g3 vehd oA Transport Protocol 44
Ae&t 3l Edit Properties ¥ & %Q 3 el
o] Wl ofgfZel] A E FTlele S8 HE =

ol o ﬂllil Anl

BESS 9 8% #Zo] Ao %E‘r.

Units]Prinary Koy|DeFaule Uaue[Broninent] Tags =]

sEEEES
dédadddadddi:
]
El

EEliChat Transport strin
|14

WLl
Find: | |

| E——

T2 8. gna_clsvr_mgrpr.m ZEAMA 2Eo| pHE
ZMdol| M22 8829 M& Z2EZ FH9
Fig. 8. gna_clsvr_mgr.pr.m protocol
@ HBEH

L ASC_NUM_APPS £t S7tN&A

2ol gna_clsvr_mgr TEA|~¢ HB &2
Ao=o] 9l ASC_NUM_APPS gh(Mu] 2 €}
de AFE YEE)E  gnaapith 39
GnaT_Application_Type TZA(2E 7 #z)dl
F71elE AEE](GnaC_App_Type_Chat_Send 2}
GnaC_App_Type_Chat_Recv) 7|<=(2) w& =7}
AAFZTH(TE 9 Fx)

/% Maximum number of service types available. */
#define NASC_NUM_APPS 16 // 14->16

% 9. gna_clsvrmgr Z2M A2 HB 50 HeJ
= ASC_NUM_APPS zt =&
Fig. 9. HB block value of process

4) C:WRiverbedW18.0WmodelsWstdWapplications
Wgna_clsvr_mgr.pr.m
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tadde 2 85 A% Ao SAA <
gl (Maximum free statistic index)Z €13 A
Bl =E gna_clsvr_mgr L2429 SV EE
% 109} o] FrtelEt

Type Name
B Gnal_App_Mod_Memx  gna_clsvr_app_mod_mem_ptr /% Module wide memory for HITP
85 Objid transport_protocol_objid
86 Cmohandle emo_handle /% Generic categorized memory h

87 List® prof_instances_lptr /% Record of profiles spawned b
|||88 chars ny_node_name_ptr /% Name of the node on which th
89 Prohandle rsa_ngr_prohndl /% Process handle of the remote

98 ServerT_Mode server_modeling_mode
91 MErameT_Wkld_Table* nframe_workload_hndl
92 OnsT_Dt_Handle http_video_record_handle /* Handle to the dispatch table

93 int [T /* Maxinun free statistic indexj
94 -

) | ol
Find: ~ Next ] Previous |[~ Match case [ Match words
Edit ASCII Delete oK Cancel

2! 10. gna_clsvr_mgrprm ZZAM A2l SV £
MEfEH FTt

Fig. 10. SV block state variable

/% The server mode configured o
/% The mainfrane workload handl

@ FB =5Y &3 o2 UES 48

if (ann tuyne == Gnal® Ann Tvne Ftn (et

i
app_type == GnaC_App_Type_Email_Recv H
ann tvne == fnal® Ann Tvne (that Recv H

//app_type == GnaC_App_Type_Chat_Send H

(app_type == fnal® Ann Tvne Natahase /R
tvne of remieat == Gnal* ngry) "

app_type == GnaC_App_Type_Http )

a2l 1. gna_clsvr_mgrprm ZZ2MH A2 FB £
gna_clsvr_mgr_service_time_compute(..) &= =3
Fig. 11. Function revision

® gna_clsvr_mgr_conf_read() 44

bl mE Ang 9

Z} So]&= switch &
S 19 129 #o] FAg

FnaT Chat_Desc * chat_appl_ptr = OPC_NIL:
o cas? GnaT_ApType_Chat :

erv indey = (hat:

/% llaa the comnoinA attrilinte nhiect id ta et */

/% the tranamrt nrotornl for thie annlication */

op_ima_obj_attr_get (prtcl_cattr_id, “Chat Transport”
protocol )

/% Check if the atatng nf the service in this nnde x/
op_ima_obj_attr_get (comp_attr_objid, “Service Statna”
&status);

/% Tf the cervice i Aigahled in thig nnde dAn not %/
/% read anv nther configuration parameters for thisx/

/% service */
if (statns == OPC_FALSE)

continue;
/% Bet annliration Aeqrrintinn x/

chat_appl_ptr = (GnaT (hat Near x)
application_desc_ptr->application desc_ptr;

/% Stare RSVP Parametera */
rsvp_params_ptr = client_nam revn narams read

(rhat annl ntr->ravn etatne

chat annl ntr=->anthaimd flaw ntr

chat_apn1 ntr->inhoiind flow ptr

GnaC_App_Type_Chat_Send);

/% Confimire stats for this annlication */
gna_clsvr_mgr. atat initialize (“Chat”
application_name_ptr, p_speed, overhead):

/% Tnerease atat indew %/

ifat_indexes_table [GnaT_ApType_Chatl++;

% 12, gna_clsvr_mgr_conf_read() &+ T8
Fig. 12. Function revision

switch (rort_type)
It

case Chat:
{

resnlt = GnaC_App_Type_Chat_Recv:
l;real(;

212 13. gna_clsvr_mgr_port_to_apptype() &= =3
Fig. 13. Function revision

@ gna_client_profile_parser() 4
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o cas? GnaT_ApType_Chat :

/% Bet the tranamrt nratoernl x/
op_ima_obj_attr_ gpf (tranamrt nrotaral nhiid
“Mhat Trananart”  nrotnenl name_) ptr)
nam anbl ptr->tranamrt nratoenl = (char x)
prg_cmo_alloc (cmo_handle, strlen (protnenl name ntr) x
sizenf (char) + 1);
strcpy (nam_appl_ptr->transport_protnenl
protocol_name_ptr);

/% Bet the name of the svmhnlic server *x/

chat_appl_ptr = (GnraT Chat Nesr *)
annl desr ntr->annlication desr ptr;

server_name_ptr = chat_appl_ptr->symb_server_ptr;

/% Qet atatiatic index for coinle <nrafile/annlication)*/
nam_appl_ptr->stat_index = chat_max_stat_index:

/% Keen the eame atatietir indev if the node is a lan*/
if (same_lan profile == OPC_FALSE)
{

rhat_max_stat_index ++;
}

/% Parae RSUP narametera %/
nam annl ptr->ravn parameters ntr =
client nam revn params read (chat annl ntr->rsvp_status,
rhat annl ntr->anthimAd flow ntr
chat annl ntr->inbound_flow_ptr, GnaC_App_Type_Chat_Send);

hreak;

(7) gna_support.ex.c TFALY
gna_application_name_find() &4 4+H

o

Az &80l dE

14
o
il

HAS 98 19 16

cass{a GnaC_App_Type_Chat_Send :

GNAC APP_NAME_SET (appln_name, “Chat Send”):
l;real(;

cas-{= GnaC_App_Type_Chat_Recv :

GNAC APP_NAME_SET(appln_name, “Chat Receive”):
l)\reak:

A

a2l 14. gna_client_profile_parser() & 3
Fig. 14. Function revision

(6) gna_profile_mgr.pr.m ZZMA ZHO|
spawn &EH enter execs &

(spawning)sl”7] $18) 19 159 # ] switch &
ol =S F7le

cas»; GnaT_ApType_Chat :

/% Mraata manv nracaccae if traffis cr-n‘lj_ng factor is usedx/
/* Insert process handles in list. */

/% Mlarata memary £ar nracace handlae %/
applicatinn mer nrohandla ntr = (Drahandlax)
2 cin mmn 317an (DM /mrnf mer /ann mer nenhndl”
sizeof (Prohandle) ¥ int traffim mrawth factar x
(1 + extra_instances), 10);

for (ith_app = 0; ith_app ¢ int traffin mrnuth fastar x

. (1 + extra_instances); ith app+t)

if (( *race_arch_active)

An nra Adh nrint minar { “rma nrafila mar onaumiane

proces}e with \"gna_chat_mgr\” process model ", OPC_NIL):

appllca\:lor‘ mAr nrahandla ntr [ith annT = An nra Arasta
gna_chat_mgr”, apptraclerolee info_ptr);

% 15. gna_profile_mgr.orm ZZMA ZE Q|
spawn Al enter execs TX
Fig. 15. Enter execs of process model function

% 16. gna_support.ex.c ZhLy

B X

gna_application_name_find() &t =&
Fig. 16. Function revision
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Fig. 18. Node Statistics added to client node model
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Fig. 21. Comparison of results
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