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ABSTRACT

A new mechanism to deal with non-RSVP clouds, while using RSVP for VoIP applications, is studied. This mechanism examines detected non-RSVP cloud parameters to determine if the required QoS can be safely provided through it. Since RSVP maintains a soft-state, the mechanism tries to predict if the non-RSVP cloud will be able to support a QoS for the duration of that soft-state. It then combines the Best-effort of the non-RSVP clouds with compatible Reservation on RSVP nodes and thus is being referred to as Best Effort with Reservation (BEwR).
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1. Introduction
When a non-RSVP[1] cloud occurs and the receiver is informed by Adspecs [1,3], it indicates to the receiver that all other reservations are unreliable. This can be usually treated equivalent to a RSVP failure for VoIP. If the application still chooses to resume reservation it may waste a big portion of the reserved resources at the RSVP enabled nodes by forcing them to transmit packets which are eventually being dropped at non-RSVP cloud and worsen the traffic situation at the non-RSVP cloud by excessive pumping of packets, and getting nothing out of all this effort in terms of VoIP performance. It will also block other possible low QoS flows and degrade other packet traffic. Alternatively, the application may choose to go for best-effort flow [10], to ensure fairness to all other applications, avoid bandwidth wastage and avoid abetting congestion.


This study proposes Best Effort with Reservation (BEwR) for such situations. In BEwR, the idea is to estimate the capability of the non-RSVP cloud and make reservations accordingly. Thus best effort is done at non-RSVP nodes and only sufficient reservation is done at RSVP nodes. These capability estimates related to all non-RSVP clouds can be sent via Adspecs to the receiver who can now take a more informed decision. Instead of not reserving anything or wasting reserved resources, this method provides an optimal way to cope with non-RSVP clouds. 


This study deals with the performance evaluation of BEwR using simulation and comparing it with normal best-effort mechanism being used in the same traffic scenarios. The effect of BEwR over other normal data-traffic is also studied.

2. THE CRITICAL SCENARIO 

When a QoS has been requested and a non-RSVP cloud is present in the path, three traffic scenarios are possible:

1.Demanded bandwidth/delay is above the capacity of RSVP/non-RSVP nodes, or not currently available at non-RSVP nodes. In this case both Best-effort and BEwR do not work for the application.

2. Demanded bandwidth/delay is available by default at all nodes. In this case ample resources are freely available and Best-effort and BEwR will work equally well for the application.

3. Demanded bandwidth/delay is not available by default (but is below capacity) at RSVP nodes and is currently available at non-RSVP nodes. This is the scenario in which Best-effort and BEwR will work differently. Thus, this scenario must be studied for comparison between the two mechanisms.

The above three scenarios are exhaustive.     


The discussed scenario 3 has been called the critical scenario in this study. This scenario can be quantitatively expressed in terms of the certain sensed capability parameters of the non-RSVP cloud, based on which a decision must be taken about using BEwR. The solution to how this decision should be taken also follows from this study. This decision is important because the parameters of this scenario will tend to change after detection. Thus, it must be ensured that any reasonable amount of fluctuation in the critical scenario parameters does not render the reservations ineffective.


The parameter determination for the critical scenario involves finding out the queuing-delay at every non-RSVP node. Call this di for a non-RSVP node-i. The sum of all such di for nodes of a non-RSVP cloud in the path will give the delay parameter (neglecting transmission delay) and the maximum di will give the bandwidth parameter. One way to do this detection is to use trace-route type mechanism through the non-RSVP cloud. Other reliable methods of detection may be used but are not discussed as a part of this study.


There may be a routing change within the non-RSVP cloud after the detection- during the soft-state period. While such an occurrence is rare, it will not render BEwR ineffective because the routing change will only improve the performance of the non-RSVP cloud unless a node fails. This is because any reasonable routing algorithm will strive to shift towards lower di values.


In actual practice, a RSVP daemon operates in RSVP sender and receiver machines. Thus the sender and receiver processes never have a non-RSVP cloud in direct vicinity.

2. SIMULATION

The ns-network simulator was used for simulation. A non-RSVP cloud is considered to exist between two RSVP nodes. These nodes and the non-RSVP cloud are connected to links, which bring in and take out the background Internet traffic from the system. A VoIP sender connects to one of the RSVP nodes and the receiver to the other RSVP node. This study concentrates on one such non-RSVP cloud topology component.


Pareto(ON/OFF traffic) [6,7] senders are connected to each of the incoming links and different number of receivers are attached to the outgoing links from first RSVP node, non-RSVP cloud and second RSVP node. This is done since the traffic coming in a node/cloud is assumed to be equally probable to go out via any of the outgoing links from the node/cloud. The receivers are distributed with respect to senders by similar logic.


Typical voice traffic [5] is initiated from the VoIP sender to the VoIP receiver, once the background traffic gets enough time to stabilize. In the Best-effort scenario these packets are treated equally with the background traffic, whereas bandwidth is reserved at RSVP nodes for these packets in case of BEwR. 

The aim of the simulation is to scan through the critical scenarios of various parameters for both Best-effort and BEwR mechanisms. Assuming slow "large scale" changes in router traffic, this critical scenario parameter change can be bought about by varying the network backbone's capacity thus eventually simulating the "large scale" variations taking place after critical scenario parameter detection has been done. The backbone capacity is varied from 0.1 Mbps to 0.6 Mbps in small steps. 0.1 Mbps denotes the extreme scenario of congestion where high numbers of packets are being dropped. 0.6 Mbps denotes a more realistic scenario where packet drops are not very frequent. The magnitudes are not very significant since this study is aimed at understanding the nature of BEwR mechanism.


We need to observe QoS, which in turn means keeping an eye on the flow bit-rate and the delay. Traces are kept at the voice receiver and the other three data receiver nodes (connected to the outgoing links from the two RSVP nodes and the non-RSVP cloud) to monitor and note the number of bytes received every 100ms and thus calculate the end-to-end bandwidth. Thus the bit-rate gets observes automatically. The packet is assumed not delayed if it is delayed by less than 100ms off the normal time. Any higher fluctuation can be seen as the fluctuation in the received byte trace. Higher trace fluctuation in the constant bit-rate voice-traffic means higher jitter. For data traffic, a comparison between the traces of Best-effort and BEwR mechanisms can reveal their comparative performance.

3. PERFORMANCE OF VOICE-TRAFFIC

The graphs in Fig. 1, 2 and 3 show the voice-traffic performance of Best-effort and BEwR mechanisms respectively for 0.1 Mbps, 0.3 Mbps and 0.6 Mbps capacity. The x-axis is the time (in seconds) along which readings were taken every 100ms. The y-axis is the average bandwidth in Mbps for the corresponding last 100ms. These graphs can be compared for the average bit-rate achieved for a particular critical parameter value and the amount of deviations from this average, which denotes higher jitter. 


At 0.1 Mbps BEwR shows low jitter and broad stability periods in between. Best-effort at 0.1 Mbps shows high and irregular occurrences of jitter. The average bit-rate achieved is same in both cases.


From 0.2 Mbps to 0.5 Mbps BEwR provides lower and lower jitter as compared to Best-effort mechanism. The average bit-rate is observed to be higher for BEwR as compared to Best-effort. Moreover, the jitter for BEwR never falls below the average bit-rate being achieved by Best-effort. 


At 0.6 Mbps BEwR provides a perfect transmission with almost no jitter while Best-effort still shows high jitter and lower bit-rate.

4. PERFORMANCE OF DATA-TRAFFIC

The graphs in Fig. 4,5 and 6 represent the data-traffic performance at the 3 data receivers for Best-effort and BEwR mechanisms respectively at 0.1 Mbps, 0.3 Mbps and 0.6 Mbps capacity.  The x-axis is the time (in seconds) along which readings were taken every 100ms. The y-axis is the average bandwidth in Mbps for the corresponding last 100ms. These graphs can be compared for average bit-rates being achieved and any deterioration being caused due to BEwR should be noted.


For 0.1 to 0.5 Mbps, the data-traffic trace displays similar average data bit-rates for Best-effort and BEwR. There is small loss with respect to some high bit-rate bursts in BEwR in comparison to Best-effort. At 0.6 Mbps the BEwR and Best-effort data-traffic traces appear exactly alike.

5. CONCLUSION

At 0.1 Mbps the lower jitter performance of BEwR with broad stability periods make it useful for applications like internet radio which can be played back uninterruptedly after a cache duration equal to the breadth of the jitter occurrence. 

From 0.2 Mbps to 0.5 Mbps BEwR becomes more and more useful in terms of bit-rate and lower jitter. Even after jitter, the instantaneous bandwidth is always better than the average Best-effort performance.


At 0.6 Mbps, while the Best-effort still juggles with its high jitter, BEwR provides a perfect transmission. This is critical point parameter which should be used as the threshold for decision to deploy BEwR for the QoS sensitive VoIP application used in the simulation i.e. if the non-RSVP cloud parameters are safely above this point, the QoS can be safely expected assuming slow "large scale" changes. The study shows that such a parameter exists for deciding to achieve QoS using BEwR.


Besides, the 0.6 Mbps point is also representative of the typical traffic scenario on a router when packet drops just fall below 1%. That this typical operational point also coincides with the critical threshold parameter is another factor enabling the practicality of BEwR. 


A similar simulation with voice traffic present in both directions simultaneously shows that this critical point parameter is slightly increased for such scenario. 

It’s a frequent concern [9] that the growing reservation techniques will hamper the data traffic severely. This study shows that BEwR improves voice QoS while affecting the data traffic only mildly.


These results are of immediate use in Internet telephony arena, where non-RSVP clouds are a frequent problem and the reservation on RSVP may have to be paid for. Thus only the required amount of reservation ensures cost-efficiency with quality.


The Internet stream audio can also benefit immensely as BEwR can accommodate it due to broad stability periods even around critical scenario parameters of 0.1 Mbps.


Fields other than VoIP, that use RSVP, can also benefit from these results by finding suitable critical parameter decision threshold for their applications.   
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Fig 2. Voice traffic for Best effort (above) And BEwR (below) at 0.3Mbps capacity





Fig 1. Voice traffic for Best effort (above) And BEwR (below) at 0.1Mbps capacity





Fig 3. Voice traffic for Best effort (above) And BEwR (below) at 0.6Mbps capacity





Fig 4. Data traffic for Best effort (above) and BEwR (below) at 0.1Mbps capacity





Fig 5. Data traffic for Best effort (above) and BEwR (below) at 0.3Mbps capacity





Fig 6. Data traffic for Best effort (above) and BEwR (below) at 0.6Mbps capacity 
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