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USE 2.0 transfer performance versus buffer size comparison
buffer zsize in 2*alue bytes
value 12 13 14 15 16 17 15 19
(humber of visible replications has been truncated)

125 a4 78 a4 78 B2 B2 1000

204 109 4 45 B3 47 P, 1000

125 84 572 B3 571 B3 52 1015

mean 287.52 189.35 121.45 92.93 102.03 104.05 111.24  958.61
std dev 3311515 272 4643 1655168 116.1612) 1544998 155.0642 181.6892 27 15652

# o4 ( ) ( “(C -
aATA | transfer performance versus buffer size comparisan
bufter size in 2*alue bytes
walue 12 13 14 15 15 17 13 139
inumber of visible replications has been truncated)

1125 935 70 B2 B2 B2 B3 G039

187 70 70 70 B3 47 B2 B56

1110 719 79 B3 422 B3 75 E10

mean 327.M 199.21 123.42 75.94 9734 10405 8062 B524.99
std dev Jed4. 475 2747173 1782154 3372911 135645 1580642 33.139595 2494752
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ANALYSIS SUMMARY: TRIAL1
speedup
SO A mean relative to | relative change mean
File zizein  stat sin | transfer |difference | slower | (improvement transfer rate
Bus type [il=] diff? tirme in ms in ms bus vz slower bus]|  in MBSs
=B 2.0 256 1723232 1.00 0.00% 14 86
ezl 63776
SATA 256 1035255 1. 664545 G5 45% 2473
=B 2.0 an 6173639 1.00 0.00% 1296
ezl 2097 .21
SATA Gl 4076 45 1.514464 51 .45% 19.62
+, + 1
NON-CORRESPONDING PAIRS NON-CORRESPONDING PAIRS
ddata pts n= Adata pts n=
1490 256 MB file 1490 30 MB file
=B 2.0 SATA =B 2.0 SATA
tranzfer time in ms nion-cor difF tranzfer time in ms nion-cor difF
mean 1723232 1035255 GE7I.7E mean B17369 407645 209721
stdey 52205 J66.45 46 .25 stdey 65,23 16.55 4558
o 3030%  3.540% 0E73I% o 1.057% 0.406% 0.233%
99% CI lovy 1712475 10284 06 E371.12 99% CI lovy E161.50 4073349 2096249
99% Cl hi 1732985 10421.04 G385 .41 99% Cl hi 6185558 407955 209512
99.9% Cl o 1707 67 10265.05 G3ES .71 99.9% Cl o E15512 407253 2096 .04
99.9% Clhi 1735697 1044005 629031 99.9% Clhi E189.26 0 4030423 2093 .37
num measurements needed for 99.9% confidence num measurements needed for 99.9% confidence
that calculsted means are within 3% of true mean that calculsted means are within 3% of true mean
(all values must be less than 190 to qualify) (all values must be less than 190 to qualify)
min req'd trials 44158 G032 218 min req'd trials 5237 0.7a 0.26
2" ( 200 (1 3" ( 4,00 (1
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ANOVA
256 MB file
LUSH 2.0 SATAI
averall mesn
col means 172323158 1035255 13792434 AMOYA sum SB AMOYV S sum SATA AMNOYA sum overall
effects 3439.88158 -3439.85 Slyitydrd | 51516065 Slyiz-y2)t2 | 25353543 5 [uit-y. 2 « [ui2 4573358013
effects"2 11832785.3 11832785 23665571
S5 4496455405 ] 4 5E+09
SEE TES99605 528 2034381
SSA+SSE 4573358013 F ratio 220234
calculated 5T | 4973355013 F[.9999,,378] 6.702575
stat ignif
SET-zum 0|check! diff? yes!
456 [& ) ( .20 (1
ANOVA
80 MB file
LUSBE 20 SATAI
overall mean
col means E173.6895 40764584 51250868 AMNOY A sum LUSH AMOYWE sum SATA AMOVE sum overall
effects 10486026 104586 T lyit-y 12 8041587 S22z | 5174345 Flyity.]"2 + [yiz| 415631544
effects"2 10995675 1099567 2199135
S5 417835642 SMa 4 18E+03
SEE 85530213 52 2264 291
SUM 415691544 F ratio 184532.6
calculated 55T | 415691544 F[4995;1,378] 6702575
stat =ignif
SET-sum 0| check! oiff? yes!
756 /& ) ( 40* (1

Trend Observation in File Transfer Rate as Related to File Size
FilerizeinME kranrfor rate MEA FilerizeinME trancferrate MEA
=B 2.0 an 1288 SATA I an 1962
256 14 86 256 2473
Summary Comparison of File Size to Mean Transfer Rate:
USE 2.0 vs. SATA I
& 20000
T o
Ta 900 — ¢ ——UsE20
g 'z 1000 —— SATA
==
= 5.00
é 0.0o T
an 256
Transferred File Size in MB
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FileTransterZantral

-fth: FileTranzferHandler = null
-rih; RecordedDataHandler = null

tranzfer(: woid

+FileTransferControl()

+Hnainargs Sthing[ 1 woid

FileTransferHandler

-BUFFER_ZIZE: int = povwwbase2(15)
-fromFile: File = null

-toFile: File = null

-fram: FilelnputStream = null

-to; FileDutputStream = null

+FileTransferHandler()
+capyFile) waid
-povwhase2expint) int

FecordedDataHandler

-dataFile: File = null
-fyy; FilgWriter = null

+RecordedDataHandler()

+clozeP Wi void
+appendDataldiff; long; woid
+appendDatat! :long, t2:long): woicd
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ANALYSIS SUMMARY: TRIAL1
speedup
SO A mean relative to | relative change mean
File zizein  stat sin | transfer |difference | slower | (improvement transfer rate
Bus type [il=] diff? tirme in ms in ms bus vz slower bus]|  in MBSs
=B 2.0 256 1723232 1.00 0.00% 14 86
ezl 63776
SATA 256 1035255 1. 664545 G5 45% 2473
=B 2.0 an 6173639 1.00 0.00% 1296
ezl 2097 .21
SATA Gl 4076 45 1.514464 51 .45% 19.62
* 4+ o+ 1
NON-CORRESPONDING PAIRS NON-CORRESPONDING PAIRS
ddata pts n= Adata pts n=
1490 256 MB file 1490 30 MB file
=B 2.0 SATA =B 2.0 SATA
tranzfer time in ms nion-cor difF tranzfer time in ms nion-cor difF
mean 1723232 1035255 GE7I.7E mean B17369 407645 209721
stdey 52205 J66.45 46 .25 stdey 65,23 16.55 4558
o 3030%  3.540% 0E73I% o 1.057% 0.406% 0.233%
99% CI lovy 1712475 10284 06 E371.12 99% CI lovy E161.50 4073349 2096249
99% Cl hi 1732985 10421.04 G385 .41 99% Cl hi 6185558 407955 209512
99.9% Cl o 1707 67 10265.05 G3ES .71 99.9% Cl o E15512 407253 2096 .04
99.9% Clhi 1735697 1044005 629031 99.9% Clhi E189.26 0 4030423 2093 .37
num measurements needed for 99.9% confidence num measurements needed for 99.9% confidence
that calculsted means are within 3% of true mean that calculsted means are within 3% of true mean
(all values must be less than 190 to qualify) (all values must be less than 190 to qualify)
min req'd trials 44158 G032 218 min req'd trials 5237 0.7a 0.26
# ( 20 (1 % ( 4,00 (1




! #  $
% " % & [ () * !|| " + " , _
ANOVA
256 MB file
LISB 2.0 SATA
averall mesn
col means 172323158 1035255 13792434 AMOYA sum SB AMOYV S sum SATA AMNOYA sum overall
effects 343988155 -3439485 Flyityr2 | 51516065 Tlyiz-g.2)72 | 25383543 ity "2 « [yiz 4573353013
effectz"2 118327853 11832785 23665571
S5 4496455405 5"2a 4 5E+09
SSE TE3II603 5°2e 2034351
SSA+ESEE 4573353013 F ratio 2210234
calculated S5T | 4573355013 F[2999,,37%] 6702575
stat ignif
SET-zum 0|check! diff? yes!
56 /& ) ( .20* (1
ANOVA
80 MB file
LISH 2.0 SATA
overall mean
col means E173.6895 40764584 51250868 AMNOY A sum LUSH AMOYWE sum SATA AMOVE sum overall
effects 1045 6026 10436 F[yil-y 12 a0 557 Fliz-y.2)"2 | 5174345 Fyily. ]2+ [ui2 418691544
effects"2 1099567.5| 1099567 2199135
S5, 417835642 525 4 18E+03
S5E 85590213 =7e 2264 291
LM 418691544 F ratio 184532 6
calculated 55T 418691544 F[.3999,,378] 6702575
stat =ignif
SET-sum 0| check! oiff? yes!
256 /& ) ( 40* (1
Trend Observation in File Transfer Rate as Related to File Size
Filexize inME | trancforrats MEd Filerize inME | trancfer raks MEdr
=B 2.0 a0 12.96 SATA| a0 1962
256 14 .86 256 2473
Summary Comparison of File Size to Mean Transfer Rate:
USE 2.0 vs=. SATA I
-3 20,00
oo
= 15.00 %
Ta G— ——USE 20
= = 1000 ——SATA
==
= 5.00
E 0.00 .
&0 256
Transferred File Size in MB
3 ( - 0)
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ANALYSIS SUMMARY: TRIAL2
sheedup
AP A relative to relatjve change mean
File sizein  stat sin | transfer difference ) slower | (improvement transfer rate
Bus type B diffy titne in mz bus wzslowerbus)|  in MBSz
=8 2.0 256 1729071 1.00 0.00%: 14.81
yesl 12533
SATA | 256 11165 .37 1 548601 S SR 22483
=8 2.0 an B174.76 1.00 0.00%: 1296
yesl 2105 64
SATA | an 406612 1 518587 o1 BE% 19 67
4 * 4+ +
NON-CORRESPONDING PAIRS NON-CORRESPONDING PAIRS
Hdataptz n= Hdata ptz n=
180 256 ME file 180 30 MBE file
=B 2.0 SATAI =B 2.0 SATAI
transfer lime in ms nion-cor Jiff transfer lime in ms nion-cor Jiff
mean 172907 1116537 E125.33 mean E174.76 406612 21028 64
=tdeny 56526 SE5.29 5515 =tdeny 81587 1522 B.02
O 3287% 0 S.063% 0.949%, O 1.321%  0.374% 0.285%
99% Cl lavwy 1718451 11059.73 E6114.46 99% Cl lavwy 615951 406325 2107 .51
99% Cl hi 1739690 11271 .02 G136.20 99% Cl hi 519000 4065497 2109.76
99.9% Cl lowy 1715503 1103041 611145 99.9% Cl lowy 615528 4062449 210720
99.9% Clhi 1742635 11300.34 613922 99.9% Clhi 6194 23 406976 211007
rnum measuremerts needed for 99.9% confidence rnum measuremerts needed for 99.9% confidence
that calculated means are within 3% of true mean that calculated means are within 3% of true mean
[all values must be less than 190 to gqualify) [all values must be less than 190 to qualify)
min req'd trials 51.99 12339 434 min req'd trials 5.40 0E7 0.39
7" ( .20*% (1 ! ( 4,0* (1




% " % & [ () * !|| " + " P
ANOVA
256 MB file
USH2.0  saTal |
averall mean
col means 172907033 1116537 14225039 ‘ AMOY A zum USBE AMNMOYWE sum SATA AMOYA zum averall
effects 3062 66579 -3062 .67 wil-y.d"2 | B1032661 [yiz-y.21"2 | BOZ95606 [uil-y..]"2 « [yi2 SEES7IE525
effectz"2 9379921.74 | 9379922 18759343
S5A 364370260 SM2a 3.56E+09
SS5E 121425265 S2e 3212358
SSA+SSE 3685795525 F ratio 110957
caleulated S5T | 3655798528 F[.59931,378] B.702575
stat signif
SST-2um 0fcheck oiff? el
56 /& ) ( .20* (1
ANOVA
80 MB file
IJ=B 2.0 SATAI
overall mean
col means B174.7579 40B6.121 5120.43585 AMOYVE sum USH AMNMOWA sum SATA AMNOYW A zum overall
effects 10543184 -1054.32 5 [uit-y. 12 1257427 Tlyiz-g2e | 43510.22 Syt 2+ yiz 423704424
effects"2 11115873 11115587 | 22231747
5548 422403187 52a 4 22E+08
S5E 13012371 5% 3442 426
Um 423704424 F ratio 1227051
calculated S5T | 423704424 F[.9995,1,378] B.702575
stat signif
SET-sum 5 941 E-07 |check! diff? yesl
56 /& ) ( 4,0* (1
Trend Ohservation in File Transfer Rate as Related to File Size
filerizein ME | tranrfer rake MEd filerize inME | tranrfer rake MEAr
=B 2.0 &0 12.96 SATAI a0 1967
256 1451 256 2293

Summary Comparison of File Size to Mean Transker Rate:
USB 2.0 vs. SATA I

4 2500
£ 2000 —
T
@ 1500 4 — ¢ —— 3B 20
E £ 10.00 —m—SATA
= 5.00
é 0.00 .
=i} 255
Transferred File Size in MB
# ( - 0)
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ANALYSIS SUMMARY: TRIAL3
sheedup
AP A relative to relatjve change mean
File sizein  stat sin | transfer difference ) slower | (improvement transfer rate
Bus type il=] diffy titme in ms bus vz slower bus)|  in MBSz
=B 2.0 256 1738002 1.00 0.00%: 1473
ezl
SATA 256 1146241 1516262 21 65% 22353
=B 2.0 a0 17492 1.00 0.00%: 1296
ezl 210922
SATA =1} 406571 1515752 o1 .85% 19.65
% * +, + #
NON-COREESPONDING PAIRS NON-CORRESPONDING PAIRS
#data pts n= #data pts n=
140 256 ME file 140 30 ME file
=8 2.0 SATAI =B 2.0 SATAN
transker time in ms non-cor diff transfer time in ms non-cor diff
mean 1738002 11462 4 S917 E1 mean E17402 406571 210922
ey 12458 757 B9 TOES ey E8.53 14 46 5.08
ooy 3.524% 0 BE10% 1.194%: ooy T110% 0.356% 0.241%
99% Cl loswy 1726556 1132081 5904 .40 99% Cl loswy B162.11 ) 4063.00 210827
99% Cl hi 17494 48 1160409 503082 99% Cl hi E187 .73 4062841 211047
99 9% Cl lowvw 17233.79 11281 .51 590073 99 9% Cl lowvw B155.56 406225 2105.00
99.9% Clhi 17526.25 1164331 5934 .49 99.9% Clhi 619128 4063916 211043
num measurements needed for 99 9% confidence num measurements needed for 99 9% confidence
that calculated means are within 39% of true mean that calculated means are within 3% of true mean
[all values must be less than 190 to gualify) [all values must be less than 190 1o guality)
min req'd trials 59.78 _ B.87 min req'd trials 5.93 0.E1 0.23
! ( 200 (1 2" ( 4,00 (1
# #
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356 /& ) ( .20 (1 #
456 /& ) (40 (1 #
Trend Observation in File Transfer Rate as Related to File Size

filerizeinME | trancfer rate MEfr Filerize in ME | tranrfer rate MEfr
=B 2.0 an 1296 SATA an 1965
256 1473 256 2233
Summary Comparison of File Size to Mean Transfer Rate:
USBE 2.0 vs. SATAI
E 2500
e
=3 2000
T @
7@ 1500 — > ——USB 20
g g 1000 —— SATA
==
= 5.00
é 0.0o T
an 256
Transferred File Size in MB
7 ( - o) #

4$




%

" %

&

0

#

( 20
%

(1

%

#

( 4,0%
%

(1




%

" %

&

0

# 516 /& ) 20* (1 %
#% 516 /& ) ( 4,0 (1 %
#. ( - 0)1 %

44




% "% & '()*

8

P$8 ( (L <( 4
PQ+6C’ " &! <2 E




