Appendix E

Storage Requirements and Powers of Two up to 264

Storage Space Required

The storage space necessary to store all the files varies during their generation and final storage after merging, as shown in the following table.  The anomaly between the actual size and the size on disk is due to the minimum file size of 32 kB on the chosen platform.  The lower half of the table shows the effect this had during generation of the files before merging and explains why a large hard disk is needed even though the total size of the merged files is only 11.43 GB.

	Final File Storage Space Used
	
	
	

	
	
	
	
	
	

	Hashtable files
	Total for 16384 files
	.
	For each file

	
	
	
	
	
	

	Actual space used
	7.43
	GB
	
	475
	kB  +/-  2%

	Size on disk
	7.55
	GB
	
	512
	kB   

	
	
	
	
	
	

	Ciphertext array files
	Total for 16384 files
	.
	For each file

	
	
	
	
	
	

	Actual space used
	3.81
	GB
	
	251
	kB  +/-  2%

	Size on disk
	3.88
	GB
	
	256
	kB   

	
	
	
	
	
	

	
	
	
	
	
	

	File Storage Space Used before Merging Files
	
	

	
	
	
	
	
	

	Hashtable files
	Total for all 2^20 files
	.
	For each file

	
	
	
	
	
	

	Actual space used
	7.56
	GB
	
	8
	kB  +/-  2%

	Size on disk
	32.00
	GB
	
	32
	kB   

	
	
	
	
	
	

	Ciphertext array files
	Total for all 2^19 files
	.
	For each file

	
	
	
	
	
	

	Actual space used
	3.93
	GB
	
	8
	kB  +/-  2%

	Size on disk
	16.00
	GB
	
	32
	kB   


Note: 1 GB = 1024 MB.  1 MB = 1024 kB.  1kB = 1024 B.  B = bytes.

Powers of 2 up to 264 and their decimal equivalents

The following table is provided to give the reader some appreciation of the size of the numbers involved in this project and their relevance.

	2^
	power
	  =  Decimal
	~10^
	power
	Shorthand
	Relevance
	
	

	2^
	0
	1
	10^
	0
	
	
	
	
	
	

	2^
	1
	2
	10^
	0
	
	
	
	
	
	

	2^
	2
	4
	10^
	1
	
	
	
	
	
	

	2^
	3
	8
	10^
	1
	
	
	
	
	
	

	2^
	4
	16
	10^
	1
	
	
	
	
	
	

	2^
	5
	32
	10^
	2
	
	
	
	
	
	

	2^
	6
	64
	10^
	2
	
	
	
	
	
	

	2^
	7
	128
	10^
	2
	
	
	
	
	
	

	2^
	8
	256
	10^
	2
	
	
	
	
	
	

	2^
	9
	512
	10^
	3
	
	
	
	
	
	

	2^
	10
	1024
	10^
	3
	1 k
	
	
	
	
	

	2^
	11
	2048
	10^
	3
	2 k
	
	
	
	
	

	2^
	12
	4096
	10^
	4
	4 k
	
	
	
	
	

	2^
	13
	8192
	10^
	4
	8 k
	
	
	
	
	

	2^
	14
	16384
	10^
	4
	16 k
	
	
	
	
	

	2^
	15
	32768
	10^
	5
	32 k
	
	
	
	
	

	2^
	16
	65536
	10^
	5
	65 k
	
	
	
	
	

	2^
	17
	131072
	10^
	5
	131 k
	
	
	
	
	

	2^
	18
	262144
	10^
	5
	262 k
	
	
	
	
	

	2^
	19
	524288
	10^
	6
	524 k
	
	
	
	
	

	2^
	20
	1048576
	10^
	6
	1 M
	
	
	
	
	

	2^
	21
	2097152
	10^
	6
	2 M
	
	
	
	
	

	2^
	22
	4194304
	10^
	7
	4 M
	
	
	
	
	

	2^
	23
	8388608
	10^
	7
	8 M
	
	
	
	
	

	2^
	24
	16777216
	10^
	7
	16 M
	
	Max array, Hashtable size at runtime

	2^
	25
	33554432
	10^
	8
	33 M
	
	
	
	
	

	2^
	26
	67108864
	10^
	8
	67 M
	
	
	
	
	

	2^
	27
	134217728
	10^
	8
	134 M
	
	
	
	
	

	2^
	28
	268435456
	10^
	8
	268 M
	
	About 20 max sized arrays etc.
	

	2^
	29
	536870912
	10^
	9
	537 M
	
	
	
	
	

	2^
	30
	1073741824
	10^
	9
	1 G
	
	
	
	
	

	2^
	31
	2147483648
	10^
	9
	2 G
	
	Max size of int, max theoretical size of array

	2^
	32
	4294967296
	10^
	10
	4 G
	
	     or Hashtable etc
	
	

	2^
	33
	8589934592
	10^
	10
	9 G
	
	
	
	
	

	2^
	34
	17179869184
	10^
	10
	17 G
	
	
	
	
	

	2^
	35
	34359738368
	10^
	11
	34 G
	
	
	
	
	

	2^
	36
	68719476736
	10^
	11
	
	
	
	
	
	

	2^
	37
	1.37439E+11
	10^
	11
	
	
	
	
	
	

	2^
	38
	2.74878E+11
	10^
	11
	
	
	
	
	
	

	2^
	39
	5.49756E+11
	10^
	12
	
	
	
	
	
	

	2^
	40
	1.09951E+12
	10^
	12
	1 T
	
	
	
	
	

	2^
	41
	2.19902E+12
	10^
	12
	
	
	
	
	
	

	2^
	42
	4.39805E+12
	10^
	13
	
	
	
	
	
	

	2^
	43
	8.79609E+12
	10^
	13
	8 T
	
	
	
	
	

	2^
	44
	1.75922E+13
	10^
	13
	
	
	
	
	
	

	2^
	45
	3.51844E+13
	10^
	14
	
	
	
	
	
	

	2^
	46
	7.03687E+13
	10^
	14
	
	
	
	
	
	

	2^
	47
	1.40737E+14
	10^
	14
	140 T
	
	
	
	
	

	2^
	48
	2.81475E+14
	10^
	14
	
	
	
	
	
	

	2^
	49
	5.6295E+14
	10^
	15
	
	
	
	
	
	

	2^
	50
	1.1259E+15
	10^
	15
	1 kT
	
	
	
	
	

	2^
	51
	2.2518E+15
	10^
	15
	
	
	
	
	
	

	2^
	52
	4.5036E+15
	10^
	16
	
	
	
	
	
	

	2^
	53
	9.0072E+15
	10^
	16
	9 kT
	
	
	
	
	

	2^
	54
	1.80144E+16
	10^
	16
	
	
	
	
	
	

	2^
	55
	3.60288E+16
	10^
	17
	
	
	
	
	
	

	2^
	56
	7.20576E+16
	10^
	17
	72 kT
	
	
	
	
	

	2^
	57
	1.44115E+17
	10^
	17
	
	
	
	
	
	

	2^
	58
	2.8823E+17
	10^
	17
	
	
	
	
	
	

	2^
	59
	5.76461E+17
	10^
	18
	
	
	
	
	
	

	2^
	60
	1.15292E+18
	10^
	18
	
	
	
	
	
	

	2^
	61
	2.30584E+18
	10^
	18
	
	
	
	
	
	

	2^
	62
	4.61169E+18
	10^
	19
	
	
	
	
	
	

	2^
	63
	9.22337E+18
	10^
	19
	
	
	
	
	
	

	2^
	64
	1.84467E+19
	10^
	19
	
	
	
	
	
	


