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Questions:
How is each policy affected by the size of physical memory on the system?  By the length of the time slice allotted on each process?  By the number of concurrent processes on the system?

a. Physical Memory

It is clear from our data the general trend is the more pages, the less faults.  This of course is trivial because it’s obvious that in a typical case having more spaces to put data will increase the chance that the data you need is in the space.   It is interesting to note that no algorithm was specifically affected by the size of physical memory in any significant way.  

b. Time Slice Allotted

The time slice allotted also appears to have the general theme of more time, less faults.  Again, this is  trivial because concurrent processes will only have a high probability of faulting when they switch execution.  Subsequent accesses have a much lower probability of faulting.  It is interesting to note that there is a large drop from 100 quanta to 1000 quanta.  One may theorize this is due to the relative spacing of accesses in the program(s)’ memory scheme.  When calls are at some interval that is not much greater than the quanta, the effect of context switching is much higher.

c.   Number of Concurrent Processes
It is apparent from the first graph that in terms of number of concurrent processes and page size do not have any oddities (the offset in number of faults is mainly due to the actual difference in page requests).  Wet is interesting to note we seen mysterious ‘flattening of test data for the test set with only 5 processes.  We believe this is process dependent; further testing with different traces could confirm or deny that claim.
Give an example of Beladay’s Anomaly or explain why it is difficult to find traces to do so.
Wet was difficult to find examples of Beladay’s Anomaly but two are given in two tables at the end of this report.  One can clearly see that as a page is added, the number of faults oddly increases.   Both were found with FIFO, as it has been proven to exhibit such behavior.  The two examples are of single processes but the ‘anomaly’ can also be noticed with groups of processes, although this is hard to verify since the current code has probabilistic features.
What doe the simulator neglect that could have skewed the results of the experiments.

One major simplification made in this simulator was the scheduling.  In an actual operating system few processes will have a set time slice as this does.  We cannot test the case where the time slice is somewhat variable.  Nor do we have the ability to introduce a process mid-way into the process, which may drastically change the results.  Moreover, some operating systems implement priority models for memory usage.  Another item which is neglected is the inclusion of any hardware integration into this model which many systems do have.   Naturally this model lacks any ‘shared’ memory model as well.
Overall Comments:
As expected, WSCLOCK (t = 100) performed the best on average over the other three methods.  Unlike the other methods, it has some valuable level of feedback as to what memory locations should be preserved.  Of course, this functionality is somewhat computationally complex. CLOCK performed second best, most likely due to its pattern of seeking frames (which is more educated than FIFO).  FIFO performed least well of the structured algorithms but certainly better than random.  The random page replacement technique produced the smoothest curve due simply to its simple probabilistic theme.  We found it interesting that reverse of FIFO, FILO, is detrimental to memory paging.  It produced nearly 5 times as many page faults as our worst method at any given time.  One might be inclined to explore this further in order to learn exactly what not to do when it comes to memory management. 
	PHYS_MEM
	RAND #1
	RAND #2
	FIFO #1
	FIFO #2
	CLOCK #1
	CLOCK #2
	WSC #1
	WSC #2

	4
	86,176
	59,049
	77,654
	60,164
	77,657
	60,176
	79,321
	55,867

	8
	41,068
	24,612
	34,292
	20,395
	34,282
	20,376
	33,932
	19,857

	16
	26,960
	17,027
	23,232
	13,823
	23,201
	13,827
	22,419
	13,659

	32
	20,983
	13,502
	17,817
	12,670
	17,834
	12,680
	18,021
	12,610

	64
	16,103
	8,703
	17,505
	9,754
	17,467
	9,569
	16,693
	9,203

	128
	8,763
	4,196
	8,479
	3,866
	8,441
	3,894
	8,321
	3,936

	256
	3,843
	2,509
	3,346
	2,216
	3,350
	2,211
	3,423
	2,315

	512
	2,327
	1,852
	1,959
	1,640
	1,960
	1,636
	2,087
	1,729

	1024
	1,761
	1,542
	1,460
	1,389
	1,462
	1,386
	1,468
	1,374

	2048
	1,539
	1,404
	1,358
	1,271
	1,358
	1,271
	1,358
	1,271

	4096
	1,445
	1,337
	1,358
	1,271
	1,358
	1,271
	1,358
	1,271
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	QUANTA
	RAND #1
	RAND #2
	FIFO #1
	FIFO #2
	CLOCK #1
	CLOCK #2
	WSC #1
	WSC #2

	10
	129973
	48583
	124372
	42445
	124326
	42429
	123404
	38984

	100
	59548
	31822
	64521
	40777
	64549
	40786
	63931
	35589

	1000
	21044
	13467
	17883
	12641
	17788
	12637
	17938
	12572

	10000
	15573
	10278
	13065
	8888
	13135
	8928
	13080
	9181

	100000
	15509
	10227
	13004
	9032
	13026
	8908
	13070
	9073


	Beladay Example #1
	Beladay Example #2

	
	

	Page Size
	Faults
	Page Size
	Faults

	21
	804
	23
	2652

	22
	699
	24
	2580

	23
	663
	25
	1379

	24
	672
	26
	1535

	25
	608
	27
	1014

	26
	562
	28
	600

	
	
	
	

	FIFO
	FIFO

	013.spice2g6.trc
	052.alvinn.trc
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Testing Configuration:





All test data were an average of 20 runs.


Test #1 used the following traces:  008.espresso.trc, 013.spice2g6.trc, 015.doduc.trc, 022.li.trc,026.compress.trc, 023.eqntott.trc,034.mdljdp2.trc, 078.swm256.trc, 085.gcc.trc, 089.su2cor.trc


Test #2 used the following traces:  039.wave5.trc, 047.tomcatv.trc, 048.ora.trc, 052.alvinn.trc, 056.ear.trc, 072.sc.trc, 077.mdljsp2.trc


All parameters not specified were held at their default (unchanged) values.
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res

		PS		RAND #1		RAND #2		FIFO #1		FIFO #2		CLOCK #1		CLOCK #2		WSCLOCK #1		WSCLOCK #2

		4		86,176		59,049		77,654		60,164		77,657		60,176		79,321		55,867

		8		41,068		24,612		34,292		20,395		34,282		20,376		33,932		19,857

		16		26,960		17,027		23,232		13,823		23,201		13,827		22,419		13,659

		32		20,983		13,502		17,817		12,670		17,834		12,680		18,021		12,610

		64		16,103		8,703		17,505		9,754		17,467		9,569		16,693		9,203

		128		8,763		4,196		8,479		3,866		8,441		3,894		8,321		3,936

		256		3,843		2,509		3,346		2,216		3,350		2,211		3,423		2,315

		512		2,327		1,852		1,959		1,640		1,960		1,636		2,087		1,729

		1024		1,761		1,542		1,460		1,389		1,462		1,386		1,468		1,374

		2048		1,539		1,404		1,358		1,271		1,358		1,271		1,358		1,271

		4096		1,445		1,337		1,358		1,271		1,358		1,271		1,358		1,271

		QUANTA		RAND #1		RAND #2		FIFO #1		FIFO #2		CLOCK #1		CLOCK #2		WSCLOCK #1		WSCLOCK #2

		10		21032		13537		17841		12598		17815		12616		17953		12559

		100		20933		13477		17807		12639		17832		12640		17959		12526

		1000		21044		13491		17920		12634		17826		12573		17967		12538

		10000		21021		13511		17797		12633		17875		12580		17911		12555

		100000		21052		13542		17789		12557		17825		12594		17958		12562
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res

		PS		RAND #1		RAND #2		FIFO #1		FIFO #2		CLOCK #1		CLOCK #2		WSCLOCK #1		WSCLOCK #2

		4		86,176		59,049		77,654		60,164		77,657		60,176		79,321		55,867

		8		41,068		24,612		34,292		20,395		34,282		20,376		33,932		19,857

		16		26,960		17,027		23,232		13,823		23,201		13,827		22,419		13,659

		32		20,983		13,502		17,817		12,670		17,834		12,680		18,021		12,610

		64		16,103		8,703		17,505		9,754		17,467		9,569		16,693		9,203

		128		8,763		4,196		8,479		3,866		8,441		3,894		8,321		3,936

		256		3,843		2,509		3,346		2,216		3,350		2,211		3,423		2,315

		512		2,327		1,852		1,959		1,640		1,960		1,636		2,087		1,729

		1024		1,761		1,542		1,460		1,389		1,462		1,386		1,468		1,374

		2048		1,539		1,404		1,358		1,271		1,358		1,271		1,358		1,271

		4096		1,445		1,337		1,358		1,271		1,358		1,271		1,358		1,271

		QUANTA		RAND #1		RAND #2		FIFO #1		FIFO #2		CLOCK #1		CLOCK #2		WSCLOCK #1		WSCLOCK #2

		10		129973		48583		124372		42445		124326		42429		123404		38984

		100		59548		31822		64521		40777		64549		40786		63931		35589

		1000		21044		13467		17883		12641		17788		12637		17938		12572

		10000		15573		10278		13065		8888		13135		8928		13080		9181

		100000		15509		10227		13004		9032		13026		8908		13070		9073
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