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Abstract: On wireless computer networks, ad-hoc mode is a method for wireless devices to directly communicate with each other. To set up an
ad-hoc wireless network, each wireless adapter must be configured for ad-hoc mode versus the alternative infrastructure mode. An ad-hoc
network tends to feature a small group of devices all in very close proximity to each other. Performance suffers as the number of devices grows,
and a large ad-hoc network quickly becomes difficult to manage. Ad-hoc networks cannot bridge to wired LANS or to the Internet without
installing a special-purpose gateway. Apply some modifications on parameters of existing protocols as well as analysis on these parameters by

which can improve Quality of Service.

Keywords: WINS, AODV, IP Header, DSCP, ECN, Trace graph, NS2, OMNET++

I. INTRODUCTION

Wireless integrated network sensors (WINS) provide
distributed network and Internet access to sensors, controls
and processors that are deeply embedded in equipment,
facilities and environment [1].

Ad-hoc On-Demand Distance Vector (AODV) Routing
is a routing protocol for mobile ad-hoc networks and other
wireless ad-hoc network. In AODV, the network is silent
until a connection is needed. It uses an on-demand approach
for finding routes, in which a route is, established only when
it is required by a source node for transmitting data packets.
AODV uses symmetric links between neighboring nodes. It
does not follow paths between nodes when one of the nodes
cannot hear the other one however we may include the use of
such links in future enhancements [2].

Differentiated services or DiffServ is a computer
networking architecture that specifies a simple, scalable and
coarse-grained mechanism for classifying and managing
network traffic and providing quality of service (QoS) on
modern IP networks. DiffServ uses a 6-bit differentiated
services code point (DSCP) in the 8-bit Differentiated
Services Field (DS Field) in the IP header for packet
classification purposes [3]. The DS field and ECN field
replace the outdated IPv4 TOS field. DiffServ-aware routers
implement per-hop-behaviors (PHBs), which define the
packet-forwarding properties associated with a class of
traffic. In practice, most networks use the following
commonly defined Per-Hop Behaviors:

a. Default PHB (Per hop behavior)--which is typically
best-effort traffic.

b. Expedited Forwarding (EF) PHB—dedicated to low-
loss, low-latency traffic.

c. Assured Forwarding (AF) PHB—qgives assurance of
delivery under prescribed conditions.

d. Class Selector PHBs—which maintain backward
compatibility with the IP Precedence field [3].

Trace graph is a great application that comes handy to
ns2 users. It eliminates the need to configure and run Perl /
awk scripts over the trace file. Trace file analysis simplified.
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Trace graph is third party software helps in plotting the

graphs for ns2 and other networking simulation software [4].
In 1996-97, ns version 2 (ns-2) was initiated based on a
refactoring by Steve McCanne. NS-2 is a discrete event
simulator targeted at networking research. NS-2 provides
substantial support for simulation of TCP, routing, and
multicast protocols over wired and wireless networks [5].
In this paper, we have describe network simulation tools that
helps to define results easily and research scholar focus on
their research, introduces more efficient mechanism of
Quality of Service. There are many parameters available in
protocol header format but some parameters are unused
which are no need to send every time in protocol header
format. Here we have done operations on unused parameters
of protocols.

Il.  WINS

Wireless Integrated Network Sensors (WINS) form a
new distributed information technology of combination of
sensor, and processing systems. WINS nodes are
autonomous, self-organized, wireless sensing and control
networks. WINS nodes include micro sensors, signal
processing, computation and low power wireless networking.
WINS enable distributed measurements for applications
ranging from aerospace system condition monitoring to
distribute environmental science monitoring. WINS require a
Microwatt of power. But it is very cheaper when compared
to other security systems such as RADAR. It is used for short
distance. It produces a less amount of delay. Hence it is
reasonable faster. On a global scale, WINS will allow
monitoring of land, water, and air resources for
environmental monitoring [1].

The opportunities for WINS depend on the development
of low cost, sensor network architecture. This requires sensor
information be conveyed to the user at low bit rate with low
power transceivers. Continuous sensor signal processing
must be provided to enable constant monitoring of events in
an environment. In contrast to conventional wireless
networks, the WINS network must support large numbers of
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sensors in a local area with short range and low average bit
rate communication [1].

111, NS2 SIMULATOR

NS (version 2) is an object-oriented, discrete event
driven network simulator developed at UC Berkely written in
C++ and OTcl (Object- oriented Tcl script language). It
implements many network protocols such as FTP, Telnet,
Web, CBR, and VBR, router queue management mechanism
such as Drop Tail, RED and CBQ, routing. Network
Simulator also implements multicasting and some of the
MAC layer protocols for LAN simulations. To simulate any
network scenario, NS-2 users need to write a simulation
script, and invoke the NS2 interpreter. NS2 will simply store
the results in form of trace files. One popular approach is to
produce two types of trace file, i.e. network animation
(NAM) trace file and normal trace file. NAM trace file is
used for network animation purposes. While for trace file
processing, a program can be coded using the user’s own
favorite software and graph plotters like GNU plot and
xgraph can be used to view the results [4].
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Figure 1: NS2 Simulation Process Flow

IV. TRACEGRAPH

Trace Graph provides a simple visual display of the
program’s trace which allows changes in execution to be
easily distinguished. Trace Graph is a free network trace files
analyzer developed for network simulator ns-2 trace
processing and Trace Graph can support any trace format if
converted to its own or ns-2 trace format [4]. Trace graph
when opened, it opens three windows: (a) First window to
select the trace file (.tr) that was created by NS2 (depending
on the size of the trace file, the processing time also varies).
(b) Second window is the main window in which you can see
the graphs for various performance characteristics, like
throughput, End to End Delay, and Jitter, etc in 2D and 3D
facility. Even it can plot the histograms. (c) Third window is
nothing but Simulation Information Windows, that you can
see the packet loss, packet delivery, end to end delay,
Simulation processing times, Simulation Round Trip Times.
Trace graph runs under Windows, Linux, UNIX, MAC OS
systems. NS2 trace file formats: wired, satellite, wireless (old
and new trace), new trace and wired-wireless [4].
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V. OMNET++
OMNET++ is an extensible, component-based C++

simulation library and framework, primarily for building
network simulators. Domain-specific functionality such as

57



Vishal Singhet al, International Journal of Advanced Research in Computer Science, 6 (1), Jan-Feb, 2015,56-63

support for sensor networks, wireless ad-hoc networks,
Internet protocols, performance evaluation, etc. There are
extensions for real-time simulation, network emulation,
alternative programming languages (Java, C#), database
integration, SystemC integration, and several other functions.
OMNET++ is free for academic, and it is a widely used
platform in the global scientific community. Commercial
users must get a license from omnest.com. OMNET++ runs
on Windows, Linux, Mac OS X, and other Unix-like
systems. The OMNET++ IDE runs on Windows, Linux, or
Mac OS X [6].

INET Framework is an open-source communication
network simulation package for the OMNET++ simulation
environment. The INET framework contains models for
several wired and wireless networking protocols, and many
others [6].
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Figure 3: Sockets Simulation in OMNET++
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Figure 4: AODV Simulation in OMNET++

VI. AODV ROUTING PROTOCOL

Ad hoc on demand distance vector protocol is reactive
routing protocol. It constructs route on demand and aims to
reduce routing load [7]. AODV deals with route table
management. Route table information must be kept for
short-lived routes, such as are created to temporarily store
reverse paths towards nodes originating RREQs. AODV the
following fields with each route table entry [7]:

a. Destination IP Address

b. Destination Sequence Number

¢. Valid Destination Sequence Number flag

d. Other state and routing flags (e.g., valid, invalid,
repairable, being repaired)

e. Network Interface

f. Hop Count (number of hops needed to reach
destination)

g. Next Hop

h. List of Precursors
i. Lifetime (expiration or deletion time of the route)

The AODV routing protocol is designed for mobile ad
hoc networks with populations of tens to thousands of
mobile nodes. AODV can handle low, moderate, and
relatively high mobility rates, as well as a variety of data
traffic levels. AODV is designed for use in networks
where the nodes can all trust each other, either by use of
preconfigured keys, or because it is known that there are no
malicious intruder nodes. AODV has been designed to
reduce the dissemination of control traffic and eliminate
overhead on data traffic, in order to improve scalability and
performance [7].

A. Route Request (RREQ) Message Format:

Table: 1
0 8 13 24 32
Type [ JIRIG|D|U | Reserved | Hop Count
RREQ ID

Destination IP Address

Destination Sequence Number

Originator 1D Address

Originator Sequence Number
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The format of the Route Request message is illustrated
above, and contains the following fields:

Type: 1
J Join flag; reserved for multicast.
R: Repair flag; reserved for multicast.
G: Gratuitous RREP flag; indicates whether a
Gratuitous RREP  should be unicast to the
node specified in the Destination IP Address field
D: Destination only flag; indicates only the

Destination may respond to this RREQ
U:  Unknown sequence number; indicates the destination
sequence number is unknown.

a. Reserved: Sentas 0; ignored on reception.

b. Hop Count: The number of hops from the Originator
IP Address to the node handling the request.

c. RREQ ID: A sequence number uniquely identifying
the particular RREQ when taken in conjunction with
the originating node's IP address.

d. Destination IP Address: The IP address of the
destination for which a route is desired.

e. Destination Sequence Number: The latest sequence
number received in the past by the originator for any
route towards the destination.

f. Originator IP Address: The IP address of the node
which originated the Route Request.

g. Originator Sequence Number: The current sequence
number to be used in the route entry pointing towards
the originator of the route request [7] .

B. Route Reply (RREP) Message Format:
Table:2
Type | R| A| Reserved | Prefix Sz | Hop Count

Destination IP address

Destination Sequence Number

Destination Sequence Number

Originator 1D Address
Lifetime

The format of the Route Reply message is illustrated
above, and contains the following fields:

Type: 2
R: Repair flag; used for multicast.
A: Acknowledgment required;

a. Reserved: Sent as 0; ignored on reception.

b. Prefix Size: If nonzero, the 5-bit Prefix Size specifies
that the indicated next hop may be used for any nodes
with the same routing prefix (as defined by the Prefix
Size) as the requested destination [7].

c. Hop Count: The number of hops from the Originator
IP Address to the Destination IP Address. For
multicast route requests this indicates the number of
hops to the multicast tree member sending the RREP.

d. Destination IP Address: The IP address of the
destination for which a route is supplied.

e. Destination Sequence Number: The destination
sequence number associated to the route.

f.  Originator IP Address: The IP address of the node
which originated the RREQ for which the route is
supplied.

g. Lifetime: The time in milliseconds for which nodes
receiving the RREP consider the route to be valid [7].

© 2015-19, VARCS All Rights Reserved

VII. INTERNET HEADER FORMAT

Table:3
0 3 7 15 31
Version | IHL | Differentiated Total Length
Services
Identification Flags | Fragment Offset
TTL Protocol Header Checksum

Source IP Address

Destination IP Address

Version: 4 bits, Bit 0 - Reserved [8].

The Version field indicates the format of the internet
header. This document field indicates the format of the
internet header.

a. IHL: 4 bits, Internet Header Length is the length of the
internet header in 32 bit words, and thus points to the
beginning of the data. The minimum value for a
correct header is 5.

b. Type of Service: 8 bits, The Type of Service provides
an indication of the abstract parameters of the quality
of service desired. These parameters are to be used to
guide the selection of the actual service parameters
when transmitting a datagram through a particular
network [8].

Bits 0-2:  Precedence.
Bit 3: 0=Normal Delay, 1= Low Delay.
Bit  4: 0=Normal Throughput, 1 = High Throughput.
Bit 5. 0= Normal Reliability, 1 = High Reliability.
Bits 6-7:  Reserved for Future Use.
0 -2 3 4 5 6 7

| Precedence | D | T |R |0 |0
Precedence -

111 — Network Control
110 — Internetwork Control
101 - CRITIC/ECP

100 — Flash Override

011 — Flash

010 — Immediate

001 — Priority

000 — Routine

The use of the Delay, Throughput, and Reliability
indications may increase the cost of the service.

Total Length: 16 bits, Total Length is the length of
the datagram, measured in octets, including internet header
and data.

Flags: 3 bits, Various Control Flags.

Bit 0: Reserved, must be zero

Bit 1: (DF) 0 = May Fragment, 1 = Don’t Fragment.
Bit 2: (MF) 0 = Last Fragment, 1 = More Fragments.

a. Fragment Offset: 13 bits, the fragment Offset is
measured in units of 8 octets (64 bits) [8].

b. Time to Live: 8 bits, this field indicates the maximum
time the datagram is allowed to remain in the internet
system.

c. Protocol: 8 bits, this field indicates the next level
protocol used in the data portion of the internet
datagram.

d. Header Checksum: 16 bits, this is the 16 bit one’s
complement of the one’s complement sum of all 16 bit
words in the header.
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32 bits
32 bits [8].

Source Address:
Destination Address:

VIIl. EXPERIMENTAL ANALISYS

A. Experiment on AODV Protocol :

When we talk about parameters of AODV Routing
Protocol, There are various parameters available and every
parameter has its specific information. But some parameters
are either not required to be sent every time or their value
need to be changed. First one is packet type, no need to send
at request of aodv structure as well as reply of aodv structure.
Here we have remove packet type from structure of aodv
request and aodv reply [7]. As well as one more parameter of
AODYV is 8 bits reserved field that is sent as 0 and ignored at
reception [7], here we have also removed it. By which we
may improve the QoS of routing protocol and found more
efficient routing protocol. These changes will reduce values,
sizes etc. of following terms:

Simulation Length

Number of generated packets

Number of sent packets

Average packet size

Average packet size (current node)

Number of sent bytes

Maximal delay in simulation End2End delays

Average in simulation End2End delays

Minimal(node, PID) in simulation processing times at

intermediate nodes

j- Maximal(node, PID) in simulation processing times at
intermediate nodes

k. Average in simulation
intermediate nodes

mST@ e ooow

processing times at

B. Experimental Results:

In this AODV routing protocol has set in which we
have create network with 23 nodes and 2 servers. For
execution of this script, we have used NS2 simulator on
Linux os and simulate it by which creates NAM file and
Trace file. NAM File is used for represents animation of
network simulation and Trace file is used for simulation
results in which we have used Trace Graph for results
evaluation [4].

a) Network Simulation Information of Original
AODV Protocol:
Sirnulation infarmation:

Simulation length in 6.08071 7352

MHurmber of 23

MHumber of gending nodes: 23

MHurmber of receiving nodes: 23

MHurmber of generated 2708

MHurnber of zent packets: 2627

Murnber of lozt packets: u]

Finimal packet size: 28

F aximal packet zize: 1072

Aeserage packet zize: 156.7037

Murnber of zent bytes: E2E428

Packets dropping nodes: | o1 2 3 456 7 8

Figure 8: Simulation Information of Original AODV
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b) Network Simulation

AODV Protocol:

Simulation lenath in
Mumber aof
Mumber of zending nodes:

Murmber of receiving nodes:
Murnber of generated
Mumber of zent packets:

Mumber of lost packets:
Minimal packet zize:

b aximal packet zize:
Average packet size:

Mumber of zent bytes:

Fackets dropping nodes:

Simulation information:

5.54142059
23
23
23

2622
2493

0

28

1078
140.2755

527130

012345678

Figure 9: Simulation Information of Efficient AODV

c) Network Simulation Current node Information of

Original AODV Protocol:

Mumber of generated
Mumber af zent
Mumber of fonwarded
Mumber of received

Murmber of lost
M umber af zent

Murnber of forwarded
Murmber of received

Minmal packel sI2e;

fawimal packet size:
Average packet size:

Current riode infarmation:

326
926
]

E45

]
433530

]
255832

L

1073
3306251

Figure 10: Current Node Information of Original AODV

d) Network Simulation Current node Information of

Changed AODV Protocol:

Mumber of generated
Mumnber of zent
Murnber of fonamarded
Murber of received

Fumber af lost
Mumber of zent

Mumber af farwarded
Mumber of received

Mirirmal packer size:

b amimal packet zize:
dwerage packet size:

Current node information:

704

780
a
R9E

u
413058

0
24240

£

1078
3178038

Figure 11: Current Node Information of Efficient AODV

Information of Changed
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e) Simulation Processing Times at Intermediate
Nodes of Original AODV:

Simulation processing times at intermediate nodes in

Mirimal [node,PID)  2.5e-005 [15,539)
Masimal [node PIDT  4.491062581 [15,0]
fverage:; 1.466399266

Figure 12: Simulation Processing Times at Intermediate Nodes of Original
AODV

f) Result of Simulation Processing Times at
Intermediate Nodes of Changed AODV:

Sirmulation proceszing times at intermediate nodes in

Mirimal [node, PID); 25005 (15,40]
Mavimal [node PO 4214327354 [15.0]
Average: 0.9920229153

Figure 13: Simulation Processing Times at Intermediate Nodes of Efficient
AODV

a) Result of Packet Size vs Average Simulation
End2End delay of Original AODV:

4 awis | packst size [bptes] ¥ axis | sverage End2End delay [sec]
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Figure 16: Packet Size vs Average Simulation End2End delay of Original
AODV

9)

Result of Simulation End2End delays of Original

AODV protocol:

Simulation End2End delays in

Minimal delay 0.003481533 (0,18 4)
Mamimal delay 2022742367 (3,10 555]
Awerage 05070862725

Figure 14: Simulation End2End Delays of Original AODV

h) Result of Simulation End2End delays of Changed
AODV protocol:

Simulation End2End delays in

Mirimal delay 0.003501593 (0,18 4]
M awimal delay 1 542604767 [0,18.422)
bverage 03930655773

Figure 15: Simulation End2End Delays of Efficient AODV

a. Experimental Results with 2D Graphs:

In this section, describes 2D results for many terms
such as:
(). Packet Size vs. Average Simulation End2End delay.
(b). Cumulative Sum of Numbers of all the Received
Packets.
(c). Throughput of Receiving Bits vs. Average Simulation
Processing Time.
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b)

Result of Packet Size vs Average Simulation

End2End delay of Changed AODV:

5¢ ais | packet size [bptes]
lahal

T

e ‘ average End2End delay [sec]
|=hel

Title | Numbers of received packets at all the nodes Xre

N

i
el

Packet size vs average simulation End2End delay X packet size
STL.AGT DTL-AGT

average End2End delay [sec|
=)
S
T

! 1 1 1 1 1 1 ! 1 1
100 200 300 400 500 600 700 800 900 1000
packet size [bytes]

Figure 17: Packet Size vs Average Simulation End2End delay of Efficient
AODV
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c) Result of Cumulative Sum of Numbers of all the
Received Packets of Original AODV:

receive event time [sec] ¥ ais

= avis cumulative sum of rumbers of received packets
[ lahet
Title Z avis |
Lokt
2500 F T T T T I T
—— Cumulative sum of numbers of all the received packets X:time F
2000 — ,

o
=1
=]
T
|

1000 - —

cumulative sum of numbers of received packets

500 - —

1 1 ! 1 ! !
1 2 3 4 5 6
receive event time [sec]

Figure 18: Cumulative Sum of Numbers of all the Received Packets of
Original AODV

d) Result of Cumulative Sum of Numbers of all the
Received Packets of Changed AODV:

receive event time [sec] ¥ axis
okl

[ cumulative sum of numbsrs of received packets

Iahel

Titk | Mumbers of received packets at all the nodes Xire = g ‘
(B

T T T T T T T —
—— Cumulative sum of numbers of all the received packets X:time

2000 —

1500 - —

1000 - —

cumulative sum of numbers of received packets |

500 —

05 1 15 2 25 3 35 4 45 5 55
receive event time [sec]

Figure 19: Cumulative Sum of Numbers of all the Received Packets of
Efficient AODV
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e) Result of Throughput Of Receiving Bits vs Average
Simulation Processing Time of Original AODV:

This graph represents the throughput of AODV routing
protocol between receiving bits and average simulation
processing time.

¥ awis ‘ throughput of receiving bits [bits/TIL Y ais ‘ average simulation processing time [sec]
1=kt [B

Title

2 avis ‘
o

L T T — T T T T T T
—— Throughput of receiving bits vs average simulation processing time X:throughput TIL:1

4 -

36 =

26 =

average simulation processing time [sec)

05— N

0 L 1 L 1 L 1 L L 1
0 1 2 3 4 5 6 7 8 9
throughput of receiving bits [bits/TIL] =

Figure 20: Throughput Of Receiving Bits vs Average Simulation
Processing Time of Original AODV

f) Result of Throughput Of Receiving Bits vs Average
Simulation Processing Time of Changed AODV:

bt e | throughput of receiving bits [bits/TIL] W axis | average simulation processing time [sec]
[ty [t

Title | Numbers of recsived packets at all the nodes Mire s |
[P

I — T T T T
—— Throughput of receiving bits vs average simulation processing time X-throughput TIL-1_| |

]

|
T
|

average simulation processing time [sec|

e T W
0 2 4 6 8 10
throughput of receiving bits [bits/TIL] 107

Figure 21: Throughput of Receiving Bits vs Average Simulation Processing
Time of Efficient AODV
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C. Experiment on IPv4 Header:

Currently, 8 bit data is passed in Differentiated Field
(Type of Service) But Only 6 bit data is effectively used
while remaining 2 bits are unutilized [8]. Further, neither
there is any suggestion how to use it nor is it anywhere
elaborated as why these 2 bits are preserved in every packet.
And Version field of IP Header contains 4 bits but Bit 0 is
reserved and Bit 1, 2, 3 defines IP version [8]. As well as
Flags field of IP Header also contains 3 bits but first Bit is
reserved [8]. The reserved bits of Version and Flags Fields
no need to send with every packet. Here we have removed
these reserved bits from IP Header fields, this will reduce
minimum length 160 bits of 1Pv4 header and reduced length
is 156 bits in each packet.

D. Experimental Results:
a) Result of Original IP Header fields of IPv4
header:

S 0.
C:\Python27>python in_hdr_ficlds.py
fin IP packet with_ th 525 was_captured
¥ HTTPA1.1

vice:ContentDirectory:l

http AA192 168 2.2:2869/upnphost-udhisapi.dl1?content =unid:64de ?e?5-204]
ba—ea@?5%3e:
G4de7e?5 294(1 499f 9dha—ea@?593e4%965: turn:=schemnas—upnp-org:service :Cont|

l:max—ag =988

auft Hindows—-NT~5.1 UPnP-s1. B UPnP-Device—Host~s1.8
pn: chemas .upnp . org upnp 1-8/"; ns=81
3aﬂfh4285411-‘49a45h566dcd395217ef

4

9 length i6@bits

Service: Rout ine

Normal delay
Hormal thloughput
Hormal reliahili
normal cost
595

Bxb6h7<26295>
@ - Fragment if necessary
8 ~ last fragment

Mo such protocol
48580
192.168.2.2
: 239 .255_255.250

OTIFY = HITP/1.1
9.255.255.250:1988

hemas—upnp-org:service:ContentDirectory:l

alive

httpi #192.168.2.2:2869 /upnphost udhisapi-dllzcontent -uuid:64de7e75-204

ba—eaB95936476

G4de7e75-204d G995 9dba 020959224965 upn= schemas—upnp-org:service :Cont

l:max—ag =98
£ lllndnu*‘*NT/S 1 UPnP-1. B UPnP Device-Host 1.0
hemas .upnp . org/upnpsL-0-"
33fh428l41f49545h565dcd395217ef
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Figure 22: IP Header Fields of Original IPv4 Header

b) Result of Changed IP Header fields of 1Pv4 header:

C:\Python27>python ip_hdr_fields.py
fAn IP packet with the size 161 was captured
if[ E4f-temen  -odl iY“M-SEARCH = HITP/1.1
9.255.255.250:1980
henaﬂ—upnp org:device:InternetGatevayDevice:1

’n Parsed data

Uersion: 4

header length: 156hits

Type os Service: Routine
Normal delay
Normal throughput
Normal reliability
normal cost

Length: 1

1D: Bx665h(26203)

Flags: B - Fragment if necessary

g - last fragment

fragment offcet:
TTL: 1

Protocol: No such protocol
40908

Checksum:
192.168.2.138
239.255.255.250
Payload:

u&l JUMM-SEARGH * HITP/1.1
:23%.255.255.250:19608

llena" upnp-org:device:InternetGatevayDevice:1

G:\Python2?>_

Figure 23: IP Header Fields of Efficient IPv4 Header
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IX. CONCLUSION AND FUTURE WORK

In this paper, we presented some changes on existing
protocols by which we may improve the quality of service on
WINS node and develop more efficient protocol.

We summarize our major results presented in below:

a.  We have removed the packet type from header request
and reply structure of AODV routing protocol and
also removed reserved field from header reply
structure of AODV routing protocol. By which we
have found more efficient routing protocol.

b. We have removed reserved 2 bits ECN field from
differentiated service field (Type of service), removed
reserved 1 bit from version field and removed
reserved 1 bit from Flags field of IPv4 header format.
By which we have improved Quality of Service of
IPv4 protocol.

For Future work, we may remove or change more
parameters in other protocols.
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