








































































































































































response time at the server for Locate and Move modes. The Locate mode performs better 

than the Move mode because of three reasons: 

(i) the NETBIOS software in the Move mode is running on the LAN adapter whereas 

in the Locate mode, it is running on the system processor. The LAN adapter has a 80Cl86 

processor and the system processor is a i486 processor. Obviously the LAN adapter will 

take longer than the system processor to run the NETBIOS software. 

(ii) the SCSI adapter in the Move mode maintains an adapter cache. There is no file 

system cache in Move mode. It is expensive to maintain a cache on the SCSI adapter than 

the file system cache because the 80Cl86 processor on the SCSI adapter is slower than the 

i486 system processor. We assume that the adapter cache is simpler than the file system 

cache. So the software overhead on the SCSI adapter to maintain the cache is lower than 

the overhead on the system processor to maintain the file system cache. But the disparity 

in the speeds of the SCSI adapter processor and the system processor indirectly contributes 

to the increase in the overall load on the SCSI adapter. 

(iii) since there is no file system cache, each one of the read requests goes to the SCSI 

adapter. If there is a hit in the adapter cache, the request does not go the disk. In contrast, 

since there is a file system cache in the Locate mode, the read requests go to the SCSI 

adapter and the disk only if there is a miss in the file system cache. 

So the overall overhead for an average read request is higher in the Move mode than 

in the Locate mode. Table 6.6 gives the figures of the average server response time for read 

requests for Locate and Move modes. 

74 



Locate Mode Move Mode 
#of clients 

(msecs) (msecs) 

1 12.46 18.37 

10 13.29 20.16 

20 14.12 22.74 

30 15.13 26.78 

40 16.64 34.47 

50 18.67 55.78 

Table 6.6: Average Server Response Time for Read Requests. 

Average Server Response Time for Write Requests: 

The average server response time for write requests is the average time the server 

takes to complete a write request. It is the time interval between the instant a write request 

enters the server to the instant the write request is completed, that is, the instant the write 

data is written to the disk. Figure 6.10 shows the average response time for write requests 

at the server. Again the Locate mode performs better than Move mode for write requests. 

The reasons for the better performance of Locate mode over Move mode are: 

(i) as mentioned earlier, in Locate mode, the NETBIOS runs on the host system 

whereas in the Move mode, it runs on the LAN adapter. The 80C186 processor on the LAN 

adapter takes longer to run the NETBIOS than the i486 system processor. 

(ii) unlike in Locate mode, there is no write buffer in Move mode. This also affects 
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the performance of Move mode to some extent. 

The performance difference of the Locate mode and Move mode for write requests is 

smaller than the difference for read requests. This is because the only difference in the 

overall overhead in the Locate mode and the Move mode for write requests is due to the 

above two reasons whereas in case of read requests, the location of cache and the overhead 

to maintain it has a large affect on the performance of the Move mode. 

Table 6. 7 gives the figures of the average server response time for write requests for 

the Locate mode and the Move mode. 

Locate Mode Move Mode 
#of clients 

(msecs) (msecs) 

1 20.83 23.37 

10 22.16 25.48 

20 24.33 28.64 

30 26.69 32.33 

40 29.87 39.87 

50 34.82 58.17 

Table 6.7: Average Server Response Time for Write Requests. 

Average OveraU Server Response Time: 

The average overall server response time is the average time to complete a read or 

write request. Figure 6.10 shows the average overall response time at the server. Table 6.8 
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gives the figures for Locate and Move modes. It can be observed that the higher the server 

workload, the larger the performance difference between the Locate mode and the Move 

mode. This is basically due to the fact that the token-ring adapter becomes a ~ystem 

bottleneck in the Move mode at 30 or more clients, which contributes to the sharp increase 

in the server response time. 

Locate Mode Move Mode 
#of clients 

(msecs) (msecs) 

1 14.54 19.62 

10 15.51 21.48 

20 16.67 24.23 

30 18.04 28.13 

40 20.03 35.81 

50 22.63 56.38 

Table 6.8: Average Overall Server Response Time. 

Average Request Response Time (observed by clients): 

The average request response time is the time interval between the instant a read or 

write request is issued by a client till the instant that client receives the read data from the 

server (for a read request) or an acknowledgement to indicate that the write has been 

completed by the server (for a write request). Figure 6.11 shows the average request 

response time observed by a client. Table 6.9 gives the figures for the average request 

response times for the Locate mode and the Move mode. The average request response time 
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is the sum of the response time at the server and all the network delays. 

Locate Mode Move Mode 
#of clients 

(msecs) (msecs) 

1 20.37 24.26 

10 22.68 27.06 

20 25.60 30.73 

30 30.08 36.92 

40 35.09 45.28 

50 54.81 70.04 

Table 6.9: Average Request Response Time (observed by clie~ts). 

The figures in the above table show that the Locate mode performs better than the 

Move mode. An interesting observation made from the Figure 6.11 is that the average 

request response times increase sharply with 40 or more clients in both the Locate mode 

and the Move mode. In Locate mode, this sharp increase is due to its serial nature in the 

completion of requests. There can be only be one outstanding command or control block at 

the server's token-ring adapter per virtual connection. Other commands to that particular 

virtual connection have to wait at the network device driver. If there are more clients (40 

or more) on the network, long network delays will affect the flow of read data or write 

acknowledgements from the server to the clients. This in turn increases the response times 

at the clients. In Move mode, the sharp increase in request response time is caused by the 

heavy utilization of the token-ring adapter, as discussed earlier. 
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Figure 6.2. Micro Channel Utilization. 

79 



50 
Average File 1/0 Per Client= 23.46 KBytes/sec - Locate Mode 

40 - Move Mode 

~ -Cl 30 0 ·g 
N 

5 20 

10 20 30 40 50 

Number of Clients 
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Figure 6.4. LAN Bus-master Utilization. 
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Figure 6.10. Average Server Response Time for Write. 
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6.3 Conclusions 

In this chapter we have presented the performance results obtained from the 

simulations. Based on the performance results, we make the following observations: 

-The utilization of the system processor, the system memory, and the micro channel 

is less in the Move mode than in the Locate mode. 

- The token-ring, the SCSI bus and the disk utilizations are same in both the modes as 

the amount of flle 1/0 is same in both the modes. 

- The SCSI bus-master and the LAN bus-master utilizations are higher in the Move 

mode than in the Locate mode due to higher processing overheads in the Move 

mode than the Locate mode. 

- In the Move mode, the token-ring LAN bus-master clearly becomes a bottleneck 

with 30 or more clients. 

- The Locate mode system performs consistently better than the Move mode system 

for both read and write requests. 

- The difference in Locate mode and Move mode response times for write requests is 

lesser than the difference for the read requests. 

If Move mode has to perform better, then the 80C186 processors on the SCSI and the 

LAN bus-master adapters have to be replaced by faster and more powerful processors such 

as the i960 RISC processor. A more efficient design of the adapter cache in will boost the 

Move mode performance in case of read requests. Its expensive to incorporate these 

features, but it would be a trade-off for better performance. 
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Chapter 7 

Conclusion 

This work is aimed at the performance of the ffiM SCB architecture in a file server 

environment. We begin with an overview of the SCB architecture which defines protocols 

for delivering command information and data to the bus-master adapters. It supports peer­

to-peer operations along with the traditional system-to-adapter operations. The SCB 

architecture has two modes operation: Locate mode and Move mode. Locate mode is a 

conventional interrupt driven 1/0 protocol and Move mode is a more advanced protocol 

that provides peer-to-peer data transfers. 

1/0 intensive environments such as server environments are best suited to study the 

performance of the SCB architecture. We chose a file server environment to study 

performance of the SCB protocols. A typical file sever environment consists of a server 

system providing file service for clients connected over a network. We consider an 

environment where a single server provides service for a variable number of clients 

interconnected over a single local network. The server system hardware and software 

characteristics are discussed. The sever system considered for our study is a 50 MHz i486 

PS/2 server system. Later, we discuss the workload characteristics of the client systems. We 
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consider a token-ring local area network for our server environment. An overview of the 

token-ring LAN is presented and we also discuss the characteristics of the network 

protocols. 

To study the performance of the SCB architecture in the server environment, we have 

used simulation models. We provided a functional description of all the simulation models 

for the file server environment The input parameters and the simulation parameters to the 

models are presented. 

A lot of effort has gone into modeling the complete network flle server environment. 

Our simulation models are very detailed. The server models adopted from the previous 

work are modified extensively to represent the operational behavior of the Locate and 

Move mode server systems more accurately. We developed detailed token-ring network 

submodels. The clients are modeled only as workload generators. The characteristics of the 

network protocols are represented in considerable detail in the server models to integrate 

them with the network and the client submodels in order to represent the total network 

server environment. The models are very flexible in that a variety of scenarios can be 

created by varying the model input parameters. Using the input parameters, the 

characteristics of the server, the network, and the client workload can be also changed to 

represent different senier environments. The models can be extended/modified easily to 

represent different network server environments. 

The simulation models for the Locate mode and Move mode were run with the 

number of clients (identical) varying from 1 to 50 with each client generating workload for 

the server with the same characteristics. The performance of the Locate and the Move mode 

protocols is analyzed using the results obtained from the simulations. 
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In general, we observe the following about the performance of the Locate mode and 

the Move mode in a file server environment: 

• The system processor, system memory, and the Micro Channel in Move mode are 

less utilized than in the Locate mode. The utilization of the bus-masters is higher 

in Move mode than in Locate mode due to more processing overheads on the 

adapters in the Move mode. The token-ring LAN bus-master becomes a severe 

system bottleneck in the Move mode as the number of clients exceed 30. In the 

Locate mode, the token-ring becomes a system bottleneck before any 1/0 adapter. 

• The overall performance of the Locate mode is better than the Move mode for 

both the read as well as the write requests. The performance difference between 

Locate mode and Move mode for read requests is higher than the performance 

difference between the two modes for write requests. 

• The performance of the Move mode can be improved by: 

- using faster and powerful processors on the SCSI and LAN bus-masters 

- by reducing the overall processing overhead on the bus-masters 

- more efficient designs of the bus-masters. 

7.1 Suggestions for future work 

The work reported here can be extended to investigate the following: 

• look into other possible implementations of the Move mode and study their 

performance 
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• study the performance of the Move mode after incorporating the above 

mentioned suggestions for improving the Move mode performance. 

• study the performance of the SCB protocols in different network 

environments such as Ethernet, A TM network, etc. 

• study the performance of SCB architecture in a server environment where 

the server provides service for clients on multiple networks and in other 

server environments such as multimedia server and data base server. 
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