Project ‘GAMERA’

(Semi-Powerful Console(windows & Linux) Tools & gigabytes of English texts, downloadable from www.sanmayce.com)
WHERE THE WORD COUNTS

i i
Caterpillar(LZSS-King of Brute-Force Heavy Sentence Dumpers, 32bit console application), revision 14+
Kazuya(LZ-Sovereign of Brute-Force Heavy Sentence Dumpers, 32bit console application), revision 17++
Salah-ed-din(GZ-Sultan of Brute-Force Heavy Sentence Dumpers, 32bit console application), revision 14++
Raccoondog(LZMA-Baron of Brute-Force Heavy Sentence Dumpers, 32bit console application), revision 17++
Yoshi( Filelist creator and more, 32bit console application), revision 06
Leprechaun(Fast and Greedy Word_ Ripper, 32bit console application), revision 13++

WinRAR archive in eleven 624MB volumes « Required HDD space: 6.56 GB (ready to go when extracted on D:\) « 2010 JUN 06

Kazuya delivers english sentences at 85-255MB/s speed(Obtained with Toshiba Satellite L305 (Intel Pentium(Merom-1M) T3400 2.16GHz))
Salah-ed-din delivers english sentences at 114-117MB/s speed(Obtained with Toshiba Satellite L305 (Intel Pentium(Merom-1M) T3400 2.16GHz))
Raccoondog delivers english sentences at 39MB/s speed(Obtained with Toshiba Satellite L305 (Intel Pentium(Merom-1M) T3400 2.16GHz))

Leprechaun rips 6,142,696++ words per second(Obtained with Toshiba Satellite L305 (Intel Pentium(Merom-1M) T3400 2.16GHz))
LBL stands for Line-By-Line(GRAMMATICAL ENGLISH LINES) i.e. sentences not merely CRLF or LF lines!
.LBL files are made from .TXT files which are made from respective .DOC, .RTF, .LIT, .PDF, .CHM, .HTM[L], .DJV[U] files;

Number and size of *.LBL files: 562,504 files(26GB or 27,991,747,152 bytes);
Lines and words in *.LBL files: 424,754,717 lines(with 4,582,451,898 words of them 9,177,221 distinct);



'Monstrous Dumpers' package, revision 13-

OR

How words can be mixed into sentences!?

With this package(the main part of project "eamera”) you can make full-text(brute-force) requests into
millions of Tines(sentences). For example: make a search for #*requests???????2???into*
to see whether that preposition has place near on right side of "requests".

This package(a winrar archive) is intended as shareware and contains six very fast 32bit
console text tools: Caterpillar (its rivals Raccoondog, Salah-ed-din and Kazuya),
Leprechaun, Yoshi and of course 100++ million sentences(in English Tanguage) from
various sources.

The package allows easily to create:
- a FILELIST(a text file with filenames);
- a WORDLIST(a text file with sorted distinct words);
- and as a main feature a text-pattern to be searched into LF(Unix)|CRLF(Windows) lines(or
files) via filelist and to dump resultant hits(lines or filenames) into .HTML file.
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| Main features:

26GB english-ASCII-texts converted to .LBL(same as .TXT but each 1line is a sentence) format;

- File-by-file Tistings of all texts included:

164,128 KAZE_G.S._Corpus_'.chm'_caterpillar.html

16,817 KAZE_G.S._Corpus_'.djv-'_Caterpillar.html

61,142 KAZE_G.S._Corpus_'.doc'_cCaterpillar.html
22,742,832 KAZE_G.S._Corpus_'.htm-'_cCaterpillar.html
S
S
S

32,717 KAZE_G.S._Corpus_'.1it'_Caterpillar.htm]
1,905,255 KAZE_G. ._corpus_'.pdf'_caterpi]]ar.htm]
30,535 KAZE_G.S. Corpus .rtf'_caterpillar.html
27,389,047 KAZE_G.S._Corpus_'.txt'_Caterpillar.html

- [Five(*,@,#,$,%): Kazuya & Raccoondog] wildcards(*,?) available for patterns: very
S]OW(pattern *underdog* took 490 seconds to Took for into 400+ million sentences) but powerfu1

- Fast(for laptops with a non-ssb disk) (90++MB/s) full-text traversing due to ZHb used;

- Extra Fast(for laptops with a ssb disk) (200++MB/s) full-text traversing due to QuickLz used;

- Results are delivered as screen output immediately and as pure HTML files finally;

- ‘Karp_Rabi n_Kaze’ (patterns *, underdog took 70 seconds to look for into 400+ million sentences) compared to
‘strstr’es & ‘Boyer-moore-Horspool’ s 1S «wsmm021% faster when running on sentences.

Installation(i.e. extracting) notes: |

- Unrar in D:\ if possible, "Caterpillar.lnk", "Go to PROMPT.Ink", "Raccoondog.lnk",
"salah-ed-din.1nk", "Kazuya.lnk" need manual adjustments if not D:\, 7GB must be free.

- To use "Caterpillar.1nk" and "Salah-ed-din.1nk" and "Kazuya.lnk" must run (R20.BAT) and
(R2G.BAT) and (R2L.BAT) respectively.

| current revisions of tools: |

- EXEs(Windows) : - ELFs(Linux):
Caterpillar r.1l4+ Caterpillar r.14+
Leprechaun r.13++ Leprechaun  r.13++
Yoshi r.06 Yoshi r.06
Salah-ed-din r.14++ Salah-ed-din r.14+
Raccoondog r.l17++
Kazuya I« 174+ .15 has an abitity to search non-compressed files too!

Notel: Revisions 14++ are Experimental(but operational, not beta) Karp-Rabin function with my hash, see last page.
Note2: Predecessor of caterpillar, Salah-ed-din & Raccoondog was Kazuya(with more functionality and critical
parts written in 16bit assembler), someday I will resurrect him in 64bit.

| Convert at will:

Use G2R.BAT for .gz -> .1zma (1000+ minutes needed to convert, grmbl)
Use R2G.BAT for .lzma -> .gZ (11:05 PM - 12:18 AM i.e 73 minutes needed to convert)
Use R2L.BAT for .lzma ->  .LasSe (06:57 PM - 07:45 PM i.e 48 minutes needed to convert)

Use R20.BAT for .lzma -> .Okumura (11:33 pM - 01:22 AM i.e 109 minutes needed to convert)

Some experience(Machine: Toshiba Satellite L305 - Intel Pentium Dual CPU T3400 @ 2.16GHz): |

Caterpillar uses  LZSS(based on LZSS.C written by H.Okumura) compression;
24.9GB -> 11.4 GB (12,341,932,922 bytes);

delivering text at 82KB(I49kB when in system cache)/clock i.e. 80MB/s;
suitable for FAST HDDs 80+MB/s.
- Raccoondog uses LZMA(based on LZMA SDK 4.65 written by I.Pavlov) compression;
24.9GB -> 5.5 GB ( 5,944,631,607 bytes);
delivering text at 40KB(bottleneck is CPU power alone)/clock i.e. 39MB/s;

suitable for flash cards Tike CFs, SDs.
Salah-ed-din uses GzZ(based on z1ib 1.2.3 written by J.Gailly and M.Adler) compression;
24.9GB -> 8.4 GB ( 9,051,049,655 bytes);

delivering text at 117KB(I20kB when in system cache)/clock i.e. 114MB/s;
suitable for FAST CPUs 3+GHz. _
- Kazuya uses LZ(based on QuickLz 1.4.0 written by Lasse Reinhold) compression;

24.9GB -> 10.6 GB (11,402,975,168 bytes);
delivering text at 88KB(262KkB(118KB(EN)) when in system cache)/clock i.e. 85MB/s;
suitable for FAST SSDs 115+MB/S . Near future dreams: CPU(2x faster) and SSD(2x115Mb/s read) will give 2x255Mb/s.

Search|Seek|Find in order to Explore|Learn|Avoid Different Styles: |

[ "Cynpyra cbM Ha Tpu feua. C vyBekb cOpaxmMe Napu 1 Kynuxmu TpUycTaeH napTameHT. EQHa Bevep 3BbHM BpaTtaTa. 3BbHELD Yyka.
Oteapsam - HUHIPKA. U 6e3 na kaxe HULWWO, ¢ kapaTe B 6b0peuuTe. [lykat cb yceta My bu aea wamapa ¢ KPAK n eguH Ha geteto B
rpebHauHMib kow! OT yaapHaTa BbiHa otnbuTam Ha 20-30 meTpa. AGcTpaxupaxa geuara. A yyBekb ro Hema. Ako obLuHaTa B rpaga
He B3eMe CreLUHN MepKu, Lwe ce camyybecs unbh Le n3vesHa beskpariHo." |

/VHTepBI C poMKa M3nbYyeHO No KAHAN 1 3a akuma Ha HCBOM no 3anaBsfHe Ha ONacHM PeuuauBucTi B MNasapaxuwko./

Enjoy!
Sanmayce ’'Kaze’, 2009 Mar 13.
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D:\_KAZE_G.S._Corpus>yoshi
Yoshi(Filelist Creator), revision 06, written by Svalqyatchx,
in fact based on SWEEP.C from 'Open watcom Project', thanks-thanks.

Notel: So far, it works for current directory only.
Note2: Default method is depth-first traversal;
may use pipe 'Yoshilsort' for breadth-first_like traversal results.
Note3: Make notice that '*.*'(extensionfull only) is not equal to '*'(all);
one disadvantage is an inability to list only extensionless filenames.
Note4: Search is case-insensitive as-must.
Note5: This revision allows multiple '*', and meaning of masks is:
'?"' - any character AND NOT EMPTY(default, for OR EMPTY see option -e);
'*' - any character(s) or empty.
Note6: What is a .LBL(LineByLine) file?
it is a bunch of GRAMMATICAL Tines not mere LF or CRLF Tines;
it contains not symbols under 32(except CR and LF) and above 127;
it contains not space symbol sequences.

Usage:
Yoshi [option(s)] [filename(s)]
option(s):
-V i.e. verbose mode; output goes to console;
-f i.e. fullpath mode for output;
-e i.e. treat '?' as any character OR EMPTY;
-t i.e. touch all encountered files;
-2 i.e. convert all encountered .TXT files to .LBL files;
-o<filename> i.e. output goes to file(in append mode).
filename(s):
wildcards '*' and wildcards '?' are allowed i.e. "str*.c??";
default filename is '*'; DO NOT FORGET TO PUT
filename(s) WITH WILDCARD(S) INTO QUOTE MARKS!
Examples:

Yoshi -v -f -oCaterpillar_NON.Tst "*.1b1" "#*.txt" "*.htm" "*.htm1"
Yoshi -f -oMyEbooks.txt "*wiley*essential*.pdf" "*russian*.*htm"

Yoshi: Total size of files: 00,027,750,342,332 bytes.
Yoshi: Total files: 000,000,001,088.
Yoshi: Total folders: 0,000,000,003.

D:\_KAZE_G.S._Corpus>"Leprechaun_r13++_32bits.exe"

Leprechaun(Fast Greedy word-Ripper), revision 13++, written by Svalqyatchx.

Leprechaun: 'oh, well, didn't you hear? Bigger is good, but jumbo is dear.'

Kaze: Let's see what a 4-way hash + 6,602,752 Binary-Search-Trees can give us,
also the performance of a 4-way hash + 6,602,752 B-Trees of order 3.

'The Little Monster' short notes:

Notel: I wish to thank to R.N. Horspool, Ranjan Sinha, Dmitry Shkarin,

Michael Abrash, J. Bentley, R. Sed%ew1ck Igor Pavlov, Lasse Re1nho1d
for sharing their knowledge to pub

Note2: Run it without parameters to get usage and short notes.

Note3: This simple amateurish(more over I am not versed well neither in C nor
in mathematics nor in english language, but I am persistent in INDEXING
GBs of english TEXTS) tool is written in ANSI C(at least its source is
compileable for CL(windows) and GCC(Linux)), and its purpose is to
create a WordList for a group of files(given via filelist).

Its name comes(accord1n% to Heritage Dictionary) from 'Tow corpus' or
'Tittle body', in fact from amazing movie saga 'Leprechaun 1-2-3-4-5-6'
starring by warwick Davis.

Note4: Only words up to 31 chars are proceeded - the reason is 'DDT'(the
1ongest word in Her1ta%e Dictionary 3rd edition) or

'dichlorodiphenyltrichloroethane’

Note5: Cursor h1d1nﬁ in C - mission 1mposs1b1e for me.

Note6: By default(third parameter is 1023) allocated memory is 393MB.
pue to 'malloc()' Timitation under WINDOWS, maximum value of third
parameter is 5174 which is 1988MB allocated block.

Note7: File Leprechaun.LOG is a log, where new statistics are appended.

Note8: Revision 12+ can handle files larger than 4GB.

Note9: Revision 12++ has a buffered 'fread()' - therefore I/0 READ-BURST SPEED
is the first(worst) bottleneck, as a result r.12++ is much-much faster;
the second(worse) bottleneck: the linked Tists - the b-trees
might be the answer; the third(bad) bottleneck: the amateurish author.

NoteA: Revision 12+++ has an improved(2 bits were used doltishly) main hash
function - therefore Tess collisions, for example:
for file 'wikipedia-de-html.tar' 42,291,855,360 bytes with
5,750,179,678 words of them 7,375,373 distinct attempts to Find/Put
a WORD into a linked 1ist are 6,117,675,470(r.12++) and 5,845,989,790
(r.12+++); also two "if' sections were moved because they were executed
unnecessarily many times.

NoteB: Revision 13 uses BSTs instead of LLs, that is Linked-Lists were
replaced by Binary-Search-Trees, as a result for 22,202,980 distinct
words(out of 35,271,297) r.12+++ needs 225,548,268 total attempts to
Find/Put WORDs into linked 1ists where r.13 needs 121,674,042 total
attempts to Find/Put WORDs into Binary-Search-Trees. But this is a
significant boost in performance only for wordlists of million words.

NoteC: Revision 13+ gives only more statistics. Future revisions could lessen
number of attempts to Find/Put WORDs into Binary-Search-Trees
furthermore by making them at some point Perfectly-Balanced. But
for huge amount(multi-(m|b)il1Tion) of distinct words the b-tree family
must come in, until then_ this is the Teprechaunish niche.

NoteD: Revision 13++ has a Tittle fix(2 unnecessary ZEROings, when a new word
is inserted, were deleted) and a fixed bug(13+ adds stupidly the
highest BST to the wordlist). Also B-Tree of order 3 is added as a
searching method. Main goal of B-Tree is to reduce number of
comparisons but at nasty cost: a precious time wasted to construct it
and twice more memory, i.e. one step forward two backward: this tree is
more effective than BST in cases of 2++ billion/million
different/distinct words.

The improvement which comes from using B-Tree of order 3 is about 200%
much more pleasing than I expected, for wikipedia-en-html.tar.wrd with
12,561,874 distinct words Total Attempts to Find/Put WORDs into:
Binary-Search-Trees was 61,895,043 while for

B-trees order 3 was 19,295,791.

NoteE: For old r.12+ a USB connected HDD crippled test:
for 'H:\>Leprechaun.exe static.wikipedia.org_downloads_2008-06_en.1st
wikipedia-en-html.tar.wrd 5400'
where 223,674,511,360 wikipedia-en-html.tar
on Taptop Toshiba Pentium T3400 2166 MHz with

Motherboard Name: Toshiba Satellite L305
CPU Type: Mobile DualCore Intel Pentium, 2166 MHz (13 x 167)
CPU Alias: Merom-1M
L1 Code cCache: 32 KB per core
L1 Dpata Cache: 32 KB_per core
L2 Cache: 1 MB (on-Die, ECC, ASC, Full-Speed)
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Bus Type: Dual DDR2 SDRAM

Bus width: 128-bit
Real Clock: 333 MHz (DDR)
Effective Clock: 666 MHz
EVEREST v5.00.1650 Memory Copy: 3725MB/s with timings 5-5-5-13

result is Togged to 'Leprechaun.LOG':

Bytes per second performance: 20,658,955B/s
words per second performance: 2,860,880wW/s

Input File with a T1ist of TExTual Files:

static.wikipedia.org_downloads_2008-06_en.1st

Size of all TEXTual Files: 223,674,511,360
word count: 30,974,750,142 of them 12,561,874 distinct
Number of Files: 1
Number Of Lines: 2088618575
Allocated memory in MB: 1920
words with Tength 01 occupy 0,033KB of 0,349KB given
words with Tength 02 occupy 0,033kB of 0,349KB given
words with Tength 03 occupy 0,037KB of 0,697KB given
words with Tength 04 occupy 0,151KB of 0,871KB given
words with length 05 occupy 0,744KkB of 1,568KB given
words with length 06 occupy 1,470kB of 3,136KB given
words with Tength 07 occupy 2,605KB of 5,923KB given
words with Tength 08 occupy 3,296KB of 6,968KB given
words with Tength 09 occupy 3,714KB of 6,968KB given
words with Tength 10 occupy 3,483KB of 6,968KB given
words with length 11 occupy 3,235kB of 5,923KB given
words with length 12 occupy 2,691kB of 4,181KB given
words with Tength 13 occupy 2,230KB of 3,484KB given
words with Tength 14 occupy 1,718KB of 3,484KB given
words with Tength 15 occupy 1,357KB of 2,613KB given
words with Tength 16 occupy 1,063KB of 2,613KB given
words with length 17 occupy 0,814KB of 1,742KB given
words with length 18 occupy 0,617KkB of 1,742KB given
words with length 19 occupy 0,485kB of 1,742KB given
words with Tength 20 occupy 0,402KB of 1,742KB given
words with Tength 21 occupy 0,327KB of 1,742KB given
words with Tength 22 occupy 0,274KB of 1,742KB given
words with length 23 occupy 0,224KB of 1,394KB given
words with length 24 occupy 0,190kB of 1,394KB given
words with Tength 25 occupy 0,162KB of 1,394KB given
words with Tength 26 occupy 0,136KB of 1,220KB given
words with Tength 27 occupy 0,119kB of 1,046KB given
words with Tength 28 occupy 0,107kB of 0,871KB given
words with length 29 occupy 0,091kB of 0,697KB given
words with length 30 occupy 0,080kB of 0,523KB given
words with Tength 31 occupy 0,076KB of 0,523KB given i.e.
Total pseudo(including hash table) memory utilization: 42%
Total real(wordlist's words VS allocated block) memory utilization: 60/1000
Used value for third parameter in KB: 5400
Use next time as third parameter: 3475-
Time for making unsorted wordlist: 10827 second(s)
Time for sorting unsorted wordlist: 10 second(s)
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Usage: Leprechaun InFile OutFile [BufferSize] [SortMethod] [TreeMethod]
<InFile>: Input file with files for Leprechauning, in WINDOWS console
you can create it by 'E:\KAZEHOME>dir *.txt/s/b>Leprechaun.lst'

<OutFile>: Output WORDLIST(sorted since r.9, CRLF) file
<Buffersize>: Optional Dynamic RAM buffer in kB, default(and minimum

in the same time) is 1023, i.e. omit or specify greater one
<SortMethod>: Optional Sort Method, default is 'D',

A - InsertionSort

B - Insertionx26Sort

C - MultikeyQuicksortSort by J. Bentley, R. Sedgewick

D - MultikeyQuickSortx26sSort' by J. Bentley, R. Sedgewick
<TreeMethod>: Optional Tree Method, default is 'Xx',

X - Binary-Search-Trees

Y - B-Trees of order 3

Have a nice Leprechauning.
For contacts: sanmayce@hotmail.com
Sanmayce Svalgyatchx 'Kaze', 2005 Feb 07(rev.13++: 2010 Apr 12).

D:\_KAZE_G.S._Corpus>Caterpillar .
Caterpillar(Sentence_Dumper), revision 14+, written by Svalgyatchx,
in fact adapted from Haruhiko Okumura's excellent LZSS.C program.

How near are these words_forms to me: Masakari, Massacre, Steel-Coloss,
Monster-Truck, Dump-Mining-Truck, Caterpillar 797, Liebherr, Komatsu. They
resemble one thing: strong-devoid-of-ambition-power(i.e. a pure work/time).

'Caterpillar' is a simple pattern searcher(from 'Masakari' family tools)
into archived english-text files, designed to achieve up to 90% higher read
speed than the HDD READ BURST i.e. 'copy hugefile nul' gaining at same time
50% compression of searched data.

Its main feature is somewhat hidden nowadays, because of
pseudo-transparent decompression used, which Teads to doubling(unreachable in
fact) uploaded data for search function(written by N. Horspool, thanks a lot)
due to LzSS algorithm implemented by H. Okumura(greetings to him). Okumura's
variant (HDD2RAM) which is much faster(!!!) and needs Tess memory than tuned
memory-to-memory decompression(RAM2RAM) variant. I am still stunned.

In few words: feeding search function is 100-% faster with very fast
CPU-Physical_RAM subsystems, in this way reducing the ugly penalty which comes
from reading a HDD. In numbers: me IDE HITACHI 7200rpm 2MB gives up to_60MB/s
READ BURST, 'Caterpillar' almost doubles(i.e. 120-MB/s) it in case of 3+++GHz
CPU and 533+++MHZz RAM.

For wWindows 2003, VIA KT600, AMD XP 2500+(1836.12MHz=11x166.92MHz),
FSB 333.84MHz(2x166.92MHz), 512KB L2 cache, 1 DIMM DDR 512MB 333MHz(2x166MHz),
Caterpillar(in fact LzSS) decompresses 58,000kB per second i.e.
boost is negative: 60MB/s=61,440KB/s(READ BURST) is greater than 58,000KB/s.
But for two times faster CPU-RAM sub-system(SERVER) than described above OR
for two times slower HDD sub-system(LAPTOP) boost will be positive:
(1 - READ BURST SPEED / DECOMPRESSION SPEED) * READ BURST SPEED or
(1 - (61,440kB/s) / (2 * 58,000kB/s)) * 61,440kB/s = (0.471) * 61,440KB/s.

Since revision 5 'fread()' was changed with 'read()', for speed.
'The Monster—Dum?—Truck' short notes:
0

Notel: Thanks a lot to N. Horspool, bmitry Shkarin, H. Okumura, Igor Pavlov.
Note2: Run it without parameters to get usage and short notes.
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Note3: Current revision searches only for case-sensitive and unexact matches.
Note4: This simple amateurish(more over I am not versed well neither in C nor
in mathematics nor in english language, but I am persistent in INDEXING
GBs of english TEXTS) tool is written in ANSI C(at Teast its source is
compileable for CL(Windows) and not yet for GCC(Linux) because of
'0_BINARY in open(), gets(), getch(), kbhit()', and its purpose is to
create a_SentenceList for a group of compressed(with it) text files(LF
and CRLF) given via filelist.
Its name_comes from a heavy-nopride-dumper-truck 'Caterpillar'.
Note5: By default allocated memory is 95MB i.e. decoding is HDD2RAM.
Note6: Disastrous performance in case 95MB|147MB not fully physical!
Note7: For me digital Tibrary:
where files are 54, ENcoded 6,917,425,566, DEcoded 14,419,485,826
with windows XP, VIA KT600, AMD XP 2500+(1836.12MHz=11x166.92MHz),
FSB 333.84MHz(2x166.92MHz), 512KB L2 cache, DDR 512MB 333MHz(2x166MHZ),
IDE HDD Maxtor 80GB 7200 8MB and
'D:\temp>dir E:\KAZEHOME\KAZUYA.0??/b>Caterpillar.lst’
'D:\temp>Caterpillar Caterpillar.lst CaterpillarRAM2RAM.ini'
result is: 282 seconds or 41000kB/s upload, 11000KB/s boost,
52000KB/s boosted upload, 56000kB/s decode.
'D:\temp>Caterpillar Caterpillar.lst CaterpillarHDD2RAM.ini'
result is: 142 seconds or 99000kB/s boosted upload!!!
Note8: Matches(hits) containing neither '<' nor '>' are written
to 'Caterpillar.hits.pattern?.html' file.
Note9: works both on UNIX(LF) and windows(CRLF) text files.
NoteA: Never forget the 1mﬁortance of defragmented_AND_grouped files Tocated at
fastest area of disk - first partition is faster than second one, etc.
NoteB: In ANSI, clock is defined as '#define CLOCKS_PER_SEC 1000'.
NoteC: Since Caterpillar 13++:
- Timits(just skip longer ones) Tines to 960 chars; OTHERWISE: HUGE TIME
DELAYS due to recursive function;
- shows hits to console too; MORE VIVID;
NoteD: During execution hitting a "Esc' causes termination(i.e. skipping rest).
NoteE: At last NON-ENCODED regime has two modes: in addition to LINE(i.e.
hits are Tines) there is a FILE(i.e. hits are filenames) mode.
NoteF: For all regimes files Caterpillar.HIT?.Ist are created for each
pattern(1,2,3 and 4) - containing hits filelist i.e. filenames
containing HITS(either LINEsS or FILENAMES).

Below is LINE(default for DECODING ???2RAM regimes) mode pattern description:
Pattern(s) note: You may specify(four times) a main-pattern(case insensitive
with wildcards "*' i.e. any character(s) or empty and '?'
i.e. any character or empty) with three nested-patterns(case
sensitive and unexact), all four connected with AND.
Due to different line endings(CRLF in Windows; LF in UNIX)
you must add a '?' wildcard in place of CR: for example in
case of search1ng for "*.pdf' write '*.pdf?’
Pattern(s) example: Patternl: *take? *it*
Patternl_NestedPatternl: you
Possible hit: ... your reason is so taken by It.

Usage: 'Caterpillar e filel file2' encodes filel into file2
'Caterpillar d file2 filel' decodes file2 into filel
'Caterpillar m ListofFilesFile Solidsize'
<ListofFilesFile>: Files to be merged into Caterpillar.??? files
<Solidsize>: caterpillar.??? files size limit in MB.
'Caterpillar ListofFilesFile [OptionsFile]'
<ListofFilesFile>: Input file with files for Caterpillaring
<OptionsFile>: Optional input file with options with following format:
optional line #1 contains method of decoding:
'DECODING HDD2RAM' | 'DECODING RAM2RAM' | 'NON-ENCODED'
'"NON-ENCODED' allocates 95MB, size of biggest file must be lower;
'DECODING HDD2RAM' needs less physical memory(95MB) but is faster!
'DECODING RAM2RAM' needs more physical memory(147MB) but is slower!
optional Tine #2 contains terminal hits:
'0' | "long integer'
'0' means all hits are needed
'long integer' means reaching this value term1nat1on follows
optional 1ine #3 contains Patternl: 'string'
if 'string' is specified then input from keyboard arise not
if "string' is not specified then input from keyboard arise
optional line #4 contains Patternl_NestedPatternl: 'string'
optional line #5 contains Patternl_NestedPattern2: 'string'
optional 1ine #5 contains Patternl_NestedPattern3: 'string'
Notel: oOne useful way to make 'ListOfFilesFile=Caterpillar_NON.lst
D:\Caterpillar>copy con MAKElst.bat
@echo off
dir caterpillar_tree\*.1b1 /s/b>Caterpillar_NON.1st
dir caterpillar_tree\*.txt /s/b>>Caterpillar_NON.l1st
echo.
F6

is next:

Have a nice Caterpillaring.
For contacts: sanmayce@hotmail.com
Sanmayce Svalgyatchx 'Kaze', 2009 Jan 29.

D:\_KAZE_G.S._Corpus>Raccoondog.exe
LZMA Utility 4.65 : Igor Pavlov : Public domain : 2009-02-03

Usage: Tzma <e|d> inputFile outputFile
e: encode file
d: decode file

D:\_KAZE_G.S._Corpus>Raccoondog -SA4 Raccoondog.lst
Raccoondog(LZMA Sentence_Dumper), revision 17++, written by Svalgyatchx,
in fact adapted from Igor Pavlov's excellent LZMA 4.56 SDK.

Usagel: Raccoondog [-SAl|-SA2|-SA3|-SA4] filename
Decodes all files from a Tist(filename)
-SAl : Brute_Force Search Algorithm
-SA2 : Quick_Boyer_Moore Search Algorithm
-SA3 : SMITH_Boyer_Moore Search Algorithm
-SA4 : Karp_Rabin_kaze Search Algorithm
Default is HORSPOOL_Boyer_Moore Search Algorithm
Usage2: Raccoondog <e|d> inputFile outputFile
e: encode file
d: decode file
Examplel: Raccoondog Raccoondog.Tst
Example2: Raccoondog -SA2 Raccoondog.lst
Example3: Raccoondog e Caterpillar.001.txt Caterpillar.001.txt.lzma
Notel: Benchmark:
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Raccoondog(EN:8KB/clock, DE:39kB/clock) for 24.9GB(5.53GB LZMA) texts.
Me machine is:

Motherboard Name: Toshiba satellite L305
CPU Type: Mobile DualCore Intel Pentium, 2166 MHz (13 x 167)
CPU Alias: Merom-1M
L1 Code Cache: 32 KB per core
L1 Data Cache: 32 KB per core
L2 Cache: 1 MB (On-Die, ECC, ASC, Full-Speed)
Bus Type: Dual DDR2 SDRAM
Bus Width: 128-bit
Real Clock: 333 MHz (DDR)
Effective Clock: 666 MHz

Note2: Disastrous performance in case 128MB not fully physical!
Note3: Matches(hits) are overwritten to Raccoondog.hits.Pattern?.html files.
Note4: Works both on UNIX(LF) and Windows(CRLF) text files.
Note5: Never forget the importance of defragmented_AND_grouped files located at
fastest area of disk - first partition is faster than second one, etc.
Note6: In ANSI, clock is defined as '#define CLOCKS_PER_SEC 1000'.
Note7: Since RaccoondoE 13++:
- Timits(just skip longer ones) Tines to 960 chars; OTHERWISE: HUGE TIME
DELAYS due to recursive function;
- shows hits to console too; MORE VIVID;
Note8: Since Raccoondog 14:
- No deletion of input file after compressing/decompressing;
Note9: During execution hitting a 'Esc' causes termination(i.e. skipping rest).
NoteA: The two examples below show the need of one additional wildcard in
order to match CR for windows texts; end of Tine is LF(as in UNIX):
Pattern(s) example: Patternl: %
Patternl_NestedPatternl:
Possible hit: NEW YORK
Pattern(s) example: Patternl: $$$$$$$%@
Patternl_NestedPatternl:
Possible hit: Printing

Pattern(s) note: You may specify(four times) a main-pattern(case insensitive
with wildcards "*' i.e. any character(s) or empty, also '@
i.e. any character or empty, also '#' i.e. any character
and not empty, also '$' i.e. any ALPHA character
and not empty, also '%' i.e. any NON-ALPHA character
and not empty) with three nested-patterns(case
sensitive and unexact), all four connected with AND.
Due to different 1ine endings(CRLF in Windows; LF in UNIX)
you must add a '@" wildcard in place of CR: for example in
case of searching for '*.pdf' write '*.pdf@'.
Pattern(s) example: Patternl: *%take@%$$@
Patternl_NestedPatternl:
Possible hit: ... is taken by
Possible hit: ... would take it
Note: First % is to avoid e.g. 'mis' prefix
Second % 1is to avoid e.g. 'ing' suffix
Master-pattern note: It is case insensitive with wildcards '*','@","#','$"','%'
allowed. The purpose of this pattern is to
decide whether a search for next patterns will be
executed, it is applied on all lines i.e. the whole file.
There must be at Teast one hit in order to execute search
for next patterns.

Have a nice Raccoondoging.
For contacts: sanmayce@hotmail.com
Sanmayce Svalgyatchx 'Kaze', 2010 Jun 06.

Allocated memory for DEcoded file in MB: 256
Size of input file with files for Raccoondoging: 9669

Input Master-patternChit only 'Enter' to skip):

Input Patternl(hit only 'Enter' to skip): *not anymore*

- Input Patternl_NestedPatternl(hit only 'Enter' to skip):

Input Pattern2(hit only 'Enter' to skip):

Processing .\Caterpillar.001.RAFT2.txt.lzma ...

Doing DECODE from HDD to RAM ...

overall decode performance so far: 000,007kB/cTock(EN) or 000,031KB/clock(DE)
Doing SEARCH for Patternl at once and flushing hit-sentences ...
000,000,001 It used to be just "the Tiving room," but not anymore.
000,000,002 But not anymore.

Found 2 case-insensitive and unexact matches(hits), so far.

'Esc' was pressed, so skip the rest files and qu1tI

Total Rough Upload and Decode time: 2,297 clocks

Total Rough Search time: 1,719 clocks

Total time: 4 seconds

Total Lines encountered: 1,150,388

Total Search(non-mask) function invocations: 0

Total Search(MASK i.e. wildcard) function invocations: 1,149,075
Total MASK i.e. wildcard invocations: 1,149,075

Total MASK 1i.e. wildcard hits: 2

Total MASK i.e. wildcard time: 1,434 clocks

Total MASK 1i.e. wildcard performance: 46KB/clock

Total BoyerMooreHorspool invocations: 0

Total BoyerMooreHorspool(whole chunks, not lines) hits: 0

Total BoyerMooreHorspool(whole chunks, not lines) time: 0 clocks
Total KarpRabinkaze invocations: 0

Total KarpRabinkaze(whole chunks, not lines) hits: 0

Total KarpRabinkaze(whole chunks, not Tlines) time: 0 clocks
Raccoondog: Done successfully.

D:\_KAZE_G.S._Corpus>Salah-ed-din -SA4 Salah-ed-din.1st
Salah-ed-din(Sentence_Dumper), revision 14++, written by Svalgyatchx,
in fact adapted from Mark Adler's and Jean-loup Gailly's zLIB package.

Usagel: Salah-ed-din [-SA1|-SA2|-SA3|-SA4] filename

Decodes all files from a Tist(filename)

-SAl : Brute_Force Search Algorithm

-SA2 : Quick_Boyer_Moore Search Algorithm

-SA3 : SMITH_Boyer_Moore Search Algorithm

-SA4 : Karp_Rabin_kaze Search Algorithm

Default is HORSPOOL_Boyer_Moore Search Algorithm
Usage2: Salah-ed-din [-d] [-f] [-h] [-r] [-1 to -9] [files...]

-d : decompress

-f : compress with Z_FILTERED

-h : compress with Z_HUFFMAN_ONLY

-r : compress with Z_RLE

-1 to -9 : compression level
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Examplel: salah-ed-din salah-ed-din.l1st

Example2: Salah-ed-din -SA2 salah-ed-din.Tst

Example3: Salah-ed-din -f -6 Caterpillar.001.txt

Example4: salah-ed-din -d cCaterpillar.00l.txt.gz

Notel: Benchmark:
Raccoondog(EN:39kB/clock, DE:117kB/clock) for 24.9GB(8.42GB GZ) texts.
Me machine is:

Motherboard Name: Toshiba satellite L305
CPU Type: Mobile DualCore Intel Pentium, 2166 MHz (13 x 167)
CPU Alias: Merom-1M
L1 Code Cache: 32 KB per core
L1 Data Cache: 32 KB per core
L2 Cache: 1 MB (on-Die, ECC, ASC, Full-Speed)
Bus Type: Dual DDR2 SDRAM
Bus width: 128-bit
Real Clock: 333 MHz (DDR)
Effective Clock: 666 MHz

Note2: Disastrous performance in case 128MB not fully physical!
Note3: Matches(hits) are overwritten to Salah-ed-din.hits.Pattern?.html files.
Note4: works both on UNIX(LF) and windows(CRLF) text files.
Note5: Never forget the importance of defragmented_AND_grouped files Tocated at
fastest area of disk - first partition is faster than second one, etc.
Note6: In ANSI, clock is defined as '#define CLOCKS_PER_SEC 1000'.
Note7: Since Salah-ed-din 13++:
- Timits(just skip longer ones) Tines to 960 chars; OTHERWISE: HUGE TIME
DELAYS due to recursive function;
- shows hits to console too; MORE VIVID;
Note8: Since Salah-ed-din 14:
- No deletion of input file after compressing/decompressing;
Note9: During execution hitting a 'Esc' causes termination(i.e. skipping rest).

Pattern(s) note: You may spec1fy(f0ur times) a main-pattern(case insensitive
with wildcards '*' i.e. any character(s) or empty and '?'
i.e. any character or empty) with three nested-patterns(case
sensitive and unexact), all four connected with AND.
Due to different 1ine endings(CRLF in Windows; LF in UNIX)
you must add a '?" wildcard in place of CR: for example in
case of searching for '*.pdf' write '*.pdf?'.
Pattern(s) example: Patternl: *take? *it*
Patternl_NestedPatternl: you
Possible hit: ... your reason is so taken by It.

Have a nice Salah-ed-dining.
For contacts: sanmayce@hotmail.com
Sanmayce Svalgyatchx 'Kaze', 2009 Feb 22.

Allocated memory for DEcoded file in MB: 96
Size of input file with files for Salah-ed-dining: 8680
Pattern(s) note: You may specify(four times) a main-pattern(case insensitive
with wildcards '"*' i.e. any character(s) or empty and '?'
i.e. any character or empty) with three nested-patterns(case
sensitive and unexact), all four connected with AND.
Due to different 1ine endings(CRLF in Windows; LF in UNIX)
you must add a '?" wildcard in place of CR: for example in
case of searching for '*.pdf' write '*.pdf?'.
Pattern(s) example: Patternl: *take? *it*
Patternl_NestedPatternl: you
Possible hit: ... your reason is so taken by It.

Input Patternl(hit only 'Enter' to skip): *not anymore*

- Input Patternl_NestedPatternl(hit only 'Enter' to skip):
Input Pattern2(hit only 'Enter' to skip):

Processing .\Caterpillar.001.RAFT3.txt.gz ...

Doing DECODE from HDD to RAM ...

Salah-ed-din decoded buffer size: 99,614,459

overall decode performance so far: 000,033kB/cTock(EN) or 000,102KB/clock(DE)
Doing SEARCH for Patternl at once and flushing hit-sentences ...
000,000,001 M: Not anymore.

000,000,002 M: Not anymore.

000,000,003 "Not anymore," Lidia replied.

000,000,004 Not anymore.

000,000,005 Not anymore.

000,000,006 "Not anymore," Lidia replied.

000,000,007 Not anymore.

000,000,008 Not anymore.

000,000,009 "Not anymore," Lidia replied.

000,000,010 Not anymore.

000,000,011 Not anymore.

Found 11 case-insensitive and unexact matches(hits), so far.
'Esc' was pressed, so skip the rest files and quit!

Total Rough Upload and Decode time: 953 clocks

Total Rough Search time: 1,907 clocks

Total time: 3 seconds

Total Lines encountered: 1,835,098

Total Search(non-mask) function invocations: 0

Total Search(MASK i.e. wildcard) function invocations: 1,834,650
Total Boyer-Moore-Horspool(whole chunks, not Tines) hits: 0
Total Boyer-Moore-Horspool(whole chunks, not Tines) time: 0 clocks
Total Karp_Rabin_Kaze(whole chunks, not lines) hits: 0

Total Karp_Rabin_Kaze(whole chunks, not Tines) time: 0 clocks
Salah-ed-din: Done successfully.

D:\_KAZE_G.S._Corpus>Kazuya.exe/?

Kazuya(LZ Sentence_Dumper), revision 17++, written by Svalqyatchx,

in fact adapted from Lasse Reinhold's excellent QuickLz 1.4.0 Tibrary,

in fact adapted from AriKa Hidayat's sub-excellent FastLz 0.1.0 11brar¥,

in fact adapted from Markus F.X.J. Oberhumer's sub-excellent Lz0O 2.03 library,
in fact adapted from Haruhiko Okumura's sub-excellent LzSS 4/6/1989 Tlibrary.

Usagel: Kazuya [-sal|-sa2|-sa3|-sa4|-SAL|-SA2|-SA3|-SA4
|-sA1|-sA2|-sA3|-sA4|-Sal|-Sa2|-Sa3|-Sa4|-krknd] filename

Decodes all files from a Tist(filename)
-sal : QuickLz Decode + Brute_Force Search Algorithm
-sa2 : QuickLz Decode + Quick_Boyer_Moore Search Algorithm
-sa3 : QuickLz Decode + SMITH_Boyer_Moore Search Algorithm
-sa4 : QuickLz Decode + Karp_Rabin_Kaze Search Algorithm
-SAl : LZO Decode + Brute_Force Search Algorithm
-SA2 : LZO Decode + Quick_Boyer_Moore Search Algorithm
-SA3 : LZO Decode + SMITH_Boyer_Moore Search Algorithm
-SA4 : LZO Decode + Karp_Rabin_Kaze Search Algorithm
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Usage2:

-sAl : FastLz Decode + Brute_Force Search Algorithm

-SA2 : FastLZ Decode + Quick_Boyer_Moore Search Algorithm

-SA3 : FastLZ Decode + SMITH_Boyer_Moore Search Algorithm

-sA4 : FastLz Decode + Karp_Rabin_Kaze Search Algorithm

-Sal : OkumuralLz Decode + Brute_Force Search Algorithm

-Sa2 : OkumuralLz Decode + Quick_Boyer_Moore Search Algorithm

-Sa3 : okumuralLZ Decode + SMITH_Boyer_Moore Search Algorithm

-Sa4 : okumuralZ Decode + Karp_Rabin_Kaze Search Algorithm

-krknd : Karp_Rabin_kaze Search Algorithm, but with no additional
chunk-searches overhead and without_decompression of
incoming files i.e. pure text is uploaded

Default is QuickLz Decode + HORSPOOL_Boyer_Moore Search Algorithm

Kazuya <e|d|E|D|A|R|a|r> inputFile outputFile

encode QuickLz file

decode QuickLz file

encode Lzo file

decode Lz0 file

encode(archive) FastLzZ file

decode(restore) FastLz file

encode(archive) okumuraLz file

: decode(restore) okumuraLz file

1NW>UI'|'|Q_

Examplel: Kazuya Kazuya.lst
Example2: Kazuya -SA2 Kazuya.lst
Example3: Kazuya e Caterpillar.00l.txt Caterpillar.00l.txt.Lasse

Notel:

Note2:
Note3:
Note4d:
Note5:

Note6:
Note7:

Note8:
Note9:
NoteA:

NoteB:
NoteC:

Benchmark (HDD read speed is the nasty bottleneck):
Kazuya(EN:37kB/clock, DE:88kB/clock) for 24.9GB(10.6GB Lasse) texts.
Me machine is:

Motherboard Name: Toshiba Satellite L305
CPU Type: Mobile DualCore Intel Pentium, 2166 MHz (13 x 167)
CPU Alias: Merom-1M
L1 Code Cache: 32 KB per core
L1 Data Cache: 32 KB per core
L2 Cache: 1 MB (On-Die, ECC, ASC, Full-Speed)
Bus Type: Dual DDR2 SDRAM
Bus Width: 128-bit
Real Clock: 333 MHz (DDR)
Effective Clock: 666 MHz

Disastrous performance in case 256MB not fully physical!
Matches(hits) are overwritten to Kazuya.hits.Pattern?.html files.
works both on UNIX(LF) and windows(CRLF) text files.
Never forget the importance of defragmented_AND_grouped files Tocated at
fastest area of disk - first partition is faster than second one, etc.
In ANSI, clock is defined as '#define CLOCKS_PER_SEC 1000'.
Since Kazuya 13++:
- Timits(just skip longer ones) Tlines to 960 chars; OTHERWISE: HUGE TIME
DELAYS due to recursive function;
- shows hits to console too; MORE VIVID;
Since Kazuya 14
- No deletion of input file after compress1ng/decompress1n
During execution hitting a 'Esc' causes termination(i.e pin rest).
This revision works with up to 127MB incoming(non- compressedg
because it allocates 256MB of which one half is for incoming
oher for outcoming file, i.e. decompression/compression is RAM to RAM.
Charge(delivery) performance combines upload and decode performance.
The two examples below show the need of one additional wildcard in
order to match CR for windows texts; end of Tine is LF(as in UNIX):
Pattern(s) example: Patternl: ########%
Patternl_NestedPatternl:
Possible hit: NEW YORK
Pattern(s) example: Patternl: $$$$35$$3@
Patternl_NestedPatternl:
Possible hit: Printing

Pattern(s) note: You may specify(four times) a main-pattern(case insensitive

T

with wildcards i.e. any character(s) or empty, also '@’
i.e. any character or empty, also '#' i.e. any character
and not empty, also '$' i.e. any ALPHA character

and not empty, also '%' i.e. any NON-ALPHA character

and not empty) with three nested-patterns(case

sensitive and unexact), all four connected with AND.

Due to different 1ine endings(CRLF in Windows; LF in UNIX)
you must add a '@" wildcard in place of CR:'for example in

case of searching for '*.pdf' write '*.pdf@

Pattern(s) example: Patternl: *%take@%$$@

Patternl_NestedPatternl:

Possible hit: ... is taken by

Possible hit: ... would take it

Note: First % is to avoid e.g. 'mis' prefix
Second % is to avoid e.g. 'ing' suffix

Master-pattern note: It is case insensitive with wildcards '*','@','#','$"','%"

allowed. The purpose of this pattern is to

decide whether a search for next patterns will be
executed, it is applied on all lines i.e. the whole file.
There must be at Teast one hit in order to execute search
for next patterns.

Have a nice Kazuyaing.
For contacts: sanmayce@sanmayce.com
Sanmayce Svalgyatchx 'Kaze', 2010 May 24.

Allocated memory for DEcoded file in MB: 256
Kazuya: Can't open /? file.

D:\_KAZE_G.S._Corpus>
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(C _KAZE_C_Linux_2010-Jun-04_2.87 GB
Bl [ _KAZE_DVD-RAM-Mini-A_2010-May-24_1.400.523,116
€
IL0) me_Read-Texts_PART
1) Prirter-Laser
Bl ) _KAZE_DVD-RAM-Miri-B_2010-May-24_1.399.457.641
I Printer-Photo
I TheDeathShip_Bul_Eng
(C _KAZE_FOUR-Dictionaries_2010-Jan-01_3.45 GB
Bl ) _KAZE_MASTER-a_DVD-RAM_2010-Jun-04_4.25 GB
e
I General-Software_PART
I me_English_Language_PDFs
I2) me_Read-Texts_PART
1) Printer-Laser
I Printer-Photo
1) Walpapers_Kaze
(C _KAZE_MIX_2010-#pr-20_7.01 GB
[ _KAZE_Music_MP3s_2010-May-24_533GB

) _KAZE_dlips
3 _KAZE DTS
Bl [ _KAZE Raw-RAFT1_2010-May-30_14.3GB
El [ RAFT1_
) static wikipedia.org_downloads_2008-06_en
[ _KAZE_TextToSpesch_1.14 GB
(C _KAZE_WEBSITE-LINUX_2010-Apr-03_4.20GE
(Z3 _KAZE_WEBSITE-WINDOWS_2010-Jun-04_3.34 GB
() _KAZE_WEBSITE-workshop_2010-Jun-04_5 39 GB
B0
2 bin
3 _bin_me
5 ) _SesrchintoRshs
IC2) _RAFTbyRAFT_Description
(C) DOCsPDFsPSDsJPGSPNGSICOs
[ _KAZE_New-Stuff

B O _KAZE
() _KAZE_C_Linux_2010-Jun-04_2.87 GB
Bl ) _KAZE_DVD-RAM-Mini-A_2010-May-24_1.400.523,116
i o2
|2 me_Read Texts_PART
1) Prnter-Laser
B () _KAZE_DVD-RAN-Mini-B_2010-May-24_1,299,457,641
I3 Printer-Photo
I TheDeathShip_Bul_Eng
(Z3 _KAZE_FOUR-Dictionaries_2010-Jan-01_3.45 GB
Bl [ _KAZE_MASTER-a_DVD-RAM_2010-Jun-04_4 25 GB
Oc
I2) General-Software_PART
I3 me_English_Language_PDFs
|2 me_Read Texts_PART
1) Printer-Laser
I Printer-Photo
12 Wallpapers_Kaze
(C _KAZE_MIX_2010-Apr-20_7.01 GB
(C _KAZE_Music_MP3s_2010-May-24_5.33 GB

1) _KAZE clips
1) _KAZE_DTS
Bl |5 _KAZE_Raw-RAFT1_2010-May-30_14.3GB
B 53 RAFTI_
1) static wikipedia.org_downloads_2008-06_en
() _KAZE_TextToSpesch_1.14 GB
[ _KAZE_WEBSITE-LINUX_2010-Apr-03_4.20 GB
(C _KAZE_WEBSITE-WINDOWS_2010-Jun-04_3.34 GB
(Z _KAZE_WEBSITE-workshop_2010-Jun-04_5.33GB
==}
= bin
2 _bin_me
B ) _SearchlntoRafis
[©) _RAFTbyRAFT_Description
() DOCsPDFsPSDsJPGsPNGSICOs
) _KAZE_New-Stuff
3 _MOVIES
3 _music
3 Bn
(2 Collects
(22 Common
() Downloads
) Help
[3) HOME
() Kingdom_Gf_Heaven_BLUE-RAY_Salah-sd-din
() RECYCLER
() Resources
(= System Volume Information

Bl ) _KAZE_Music_SELECTED_WAVs+CLIPS_2010-May-24_6.74 GB

Bl () _KAZE Music_SELECTED_WAVs<CLIPS_2010-May-24_6.74 GB

I _bin_me
|0)_SearhintoRafts
|- DOCsPDFsPSDsJPGsPNGsICOs
@Caterpmar.grf
'@Kﬂzwﬁ.grf

Raccoondog gif

[Flcatemilzraxe

[ Leprechaun_r13++_32bits.exe
[TImdseums exe

[F1Raccoondog axe
Eﬂac:oondog_xﬂ.ene

[ salah-ed-din.exe

[ Yoshicxe

|#) Catepilar_ HODZRAM ini

293_ALL Izma_gz_Lasss_Okumurs_bd dir

253_Lasse dir
[ 293_lzma.dir

| Catempilar hits pattem1 html
@] Catepillar hits pattem html
E] Catermillar hits.pattem 3.htm!
@] Caterpillar hits pattem htm|
| Kazuya hits pattem 1 himl
| Kazuya hits pattem 2 html
] Kazuya hits pattem3 html
E] Kazuya hits pattem4 htm|
&] Raccoendog his pattem 1 himl
&| Raccoondog hits pattem? himl
| Raccoondodg hits pattem? himl
&] Raccoondog hits pattemd himl
@] Salah-ed-din hits pattem 1 htm
] Salah-ed-din hits pattemZ html
| Salah-ed-din hits patiem3 html
| Salsh-sd-din hits pattem html
B Caterpillar.001 RAFTO ¢ lzma

Catempilar. 001 RAFTS £ lzma
Caterpilar.001.RAFT6 £ zma
ool O -

& = Cotempiler 040 RAFTE £ lama

Caterpilar.041 RAFTS 0 zma

Caterpillar_293_Okumura_new b
=] Caterpillar_233_Olkumura_old b
Kazuya_293 _Lasse_newbd
Kazuya_233 _lasse_oldtd
Leprechaun LOG
Raccoondog_293_lzma_new td
Raccoondog_293_|zma_old bt
Salah-ed-din_293_gz_new txt
Salah-ed-din_233_gz_old bt

2101 KB
2080 KB
2120KB
2117KB
83 KB

92 KB
136 KB
TE KB

23 KB
12KB
161 KB
128 KB
34 KB
1KB
1KB
20KB
21KB
21KB
22KB

KB
628 KB
680 KB
579 KB
90 KB
1KB
1KB
1KB

S0 KB
1KB
1KB
1KB

S0 KB
1KB
1KB
1KB

S0 KB
1KB
1KB
1KB
21.526 KB
17.869 KB
18,803 KB
18.813KB
24847 KB
19.217 KB

24223 KB
24413 KB
23.482KB
24250 KB
21688 KB
4,586 KB
21434 KB
20.886 KB
22337KB
22312KB
1.343 KB
8KB

6KB

0KB

OKB

0KB

1 KB
10KB
10KB
9KB

1KB

1KB

1KB

1KB

1KB

2KB

2KB

2KB

2KB

1KB

1KB

1KB

1KB
2KB

2KB

2KB

2KB

2KB

2KB
20KB
20KB
20KB
20KB
5KB

19 KB

19 KB

19 KB

13 KB

112,841 KB

File Folder
File Folder
File Folder
File Falder

Adobe Fireworks GIF ..
Adobe Fireworks GIF ..
Adobe Fireworks GIF ...

Adobe Fireworks GIF
Application
Application
Application
Application
Application
Application
Application
Application
Application
Corfiguration Settings
DIR File

DIR File

DIR File

DIR File

DIR File

ELF File

File

File

File

Firsfox Document
Firefax Document
Firefax Documert
Firefox Documert
Firefox Documert
Firsfox Document
Firefax Document
Firsfax Documert
Firefox Documert
Firefox Documert
Firsfox Document
Firefax Document
Firsfax Documert
Firefiox Document
Firefox Documert
Firsfox Document
LZMA File

LZMA File

LZMA File

LZMA File

LZMA File

LZMA File

LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
LZMA File
MASM Listing
MASM Listing
MASM Listing
MASM Listing
MASM Listing
MASM Listing
MASM Listing
MASM Liting
MASM Listing
MS-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
M5-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
M5-DOS Batch File
M5-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
MS-DOS Batch File
Shorteut

Shortcut

Sharteut

Shorteut

Shortcut

Shorteut

Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
Text Document
WRD File

6/4/20106:51
6/4/20106:51
6/4/2010 6:50
6/4/2010 6:51
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erdog will win.

Found 638 case-sensitive and unexact matches(hits), so far.

Processing .\Caterpillar. B89 RAFTA.txt.1lzma

Doing DECODE from HDD to RAM ..

Overall decode performance so far: 000, 08KB/clock (EN) or 008,039KB/clock(DE)
Doing SEARCH for Patternl at once and flushing hit-sentences

Found 638 case-sensitive and unexact matches(hits), so far.

Processing .\Caterpillar.@10.RAFTA.txt.1zma

Doing DECODE from HDD to RAM .

Overall decode performance so far: 000,008KB/clock(EN) or B00,039KB/clock(DE)
Doing SEARCH for Patternl at once and flushing hit-sentences ..

B, 006,639 Just because he is a boss, whatsoever he does looks bad, appears bad
R because deep down you resent that vou are an underdog and Somebody is a topdog|

@@@ 000,648 You resent the fact of being an underdog, so whatsoever is said look|
ad, but vou cannot react; it will be too costly.

l@ﬂ,@@@,ﬂﬂl It is creating a division in yourself —— the division of the topdog

and the underdog, the division of the superior and the inferior, the division of]
the saint and the sinner, the division of good and bad the division, basically,
of God and devil.

000,000,642 You create a topdog and an underdog, and so there is conflict.

000,000,643 1 mean, Bagman continued, lowering his voice still further, you re t

he underdog here, Harry Anything I can do to help Mo, said Harry so quickly he K

new he had sounded rude, no - I - I know what I m going to do, thanks.

Found 643 case-sensitive and unexact matches(hits), so far.

Processing .\Caterpillar.@11.RAFTO. txt. lzma

Doing DECODE from HDD to RAM .

Overall decode performance so far: 088, 008KB/clock(EN) or 808, 639KB/clock{DE)

Doing SEARCH for Patternl at once and flushlng hit-sentences ...

000,000,644 They had no conception of the temptations of the underdog.

000,000,645 They had no conception of the temptations of the underdog.

Found 6£5 case sensitive and unexact matches(hits), so far.

Total Rough Upload and Decode time: 685,170 clocks K g
Total Rough Search time: 135,348 clocks Kezya x32  Kazuya x64
Total time: 823 seconds i E
Total Lines encountered: 424,754,717

Total Search{non-mask) function invocations: 424,534,498 nl% nf; E(j
Total Search(MASK i.e. wildcard) function invocations: 0 . ol o
Total HASK i.e. wildcard invocations:

Total MASK i.e. wildcard hits:

Total MASK i.e. wildcard time: @ clocks

Total BoverMooreHorspool invocations: 293

Total BoyerMooreHorspool(whole chunks, not lines) hits: 709

Total BoyerMooreHorspool{whole chunks, not lines) time: 18,048 clocks

Total BoyerMooreHorspool{whole chunks, not lines) performance: 1,515KB/clock
Total KarpRabinKaze inwocations:

Total KarpRabinKaze(whole chunks, not lines) hits: 709

Total KarpRabinKaze{whole chunks, not lines) time: 41,149 clocks

Total KarpRabinKaze{whole chunks, not lines) performance: 664KB/clock
Raccoondog: Done successfully.

Press a key to exit.
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D:\_KAZE_G.S._Corpus>type Leprechaun.L0G
Leprechaun report:
A(not always THE) Binary-Search-Tree with the Tongest path(height, PEAK, number of levels):
Isysslade]
Iswincian]
[swedloff]
Jsurtaxez[
Jsuddenne]
1stongrly]
[spellchk]
[spammail[
[shouzoug[
[shotaike[
[shitench[
Jshahrani [
[sgcenari]
]sessionx[
[sedanais]
]schebaum[ ROOT
]scaunele]
[scappard]
Jscachans[
[santinha]
Isankhaya[
Jsaleeite]
[saisihan]
AbovedBinary—Search—Tree with MaxPEAK = 13 has NODEs = 23 and LEAFs = 7
Legend:
At Teft side of the word - '[' means no left successor
At Teft side of the word - ']' means left successor exists
At right side of the word - ']' means no right successor
At right side of the word - '[' means right successor exists
Bytes per second performance: 37,522,4498B/s
words per second performance: 6,142,696W/s
Input File with a Tist of TEXTual Files: 293-TXTs_26GB.1st
Size of all TEXTual Files: 27,991,747,152
word count: 4,582,451,898 of them 9,177,221 distinct
Number Of Files: 293
Number Of Lines: 424754717
Allocated memory in MB: 1950
Number Of Trees(GREATER THE BETTER): 2855919
Forest population(Hash Function Quality regarding Collisions i.e. Hash Table Utilization): 43%
Number Of Hash Collisions(Distinct WORDs - Number Of Trees): 6321302
Maximum Attempts to Find/Put a WORD into a Binary-Search-Tree: '13'
Total Attempts to Find/Put WORDs into Binary-Search-Trees: 4,746,283,042
Total Number of LEAFs in Binary-Search-Trees(GREATER THE BETTER): 4,361,992
Perfectly-Balanced-Binary-Search-Tree for MaxNODEs = 34 must have PEAK = 6 = rounding down of integer (1+1b(34))
Binary-search-Tree(lst out of 1) with MaxNODEs = 34 has PEAK = 11 and LEAFs = 11
Binary-Search-Tree(lst out of 2) with MaxPEAK = '13' has NODEs = 23 and LEAFs = 7
Binary-Search-Tree(lst out of 3) with MaxLEAFs = 12 has NODEs = 27 and PEAK = 8
words with length 01 occupy 0,033kB of 0,162KB given i.e. 19% utilization
words with Tength 02 occupy 0,033kB of 0,162KB given 19% utilization
words with length 03 occupy 0,040KB of 0,162KB given 24% utilization
words with Tength 04 occupy 0,158kB of 0,646KB given 24% utilization
words with length 05 occupy 0,487kB of 1,775KB given 27% utilization
words with Tength 06 occupy 0,991kB of 3,549KB given 27% utilization
words with length 07 occupy 1,431kB of 5,968KB given 23% utilization
words with Tength 08 occupy 1,803kB of 7,581KB given 23% utilization
words with length 09 occupy 1,643kB of 8,549kB given 19% utilization
words with Tength 10 occupy 1,546KB of 8,065KB given 19% utilization
words with length 11 occupy 1,317kB of 7,420KB given 17% utilization
words with Tength 12 occupy 1,131kB of 6,130KB given 18% utilization
words with length 13 occupy 0,945kB of 5,162KB given 18% utilization
words with Tength 14 occupy 0,796KB of 4,033KB given 19% utilization
words with length 15 occupy 0,662KB of 3,226KB given 20% utilization
words with Tength 16 occupy 0,561KB of 2,904KB given 19% utilization
words with length 17 occupy 0,461kB of 2,259kB given 20% utilization
words with Tength 18 occupy 0,394kB of 1,613KB given 24% utilization
words with length 19 occupy 0,335«kB of 1,291KB given 25% utilization
words with Tength 20 occupy 0,297kB of 1,130KB given 26% utilization
words with length 21 occupy 0,266KB of 0,968KB given 27% utilization
words with Tength 22 occupy 0,248kB of 0,807KB given 30% utilization
words with length 23 occupy 0,222kB of 0,646KB given 34% utilization
words with Tength 24 occupy 0,210kB of 0,484KB given 43% utilization
words with length 25 occupy 0,194kB of 0,484KB given 40% utilization
words with Tength 26 occupy 0,178kB of 0,323KB given 55% utilization
words with length 27 occupy 0,164kB of 0,323KB given 50% utilization
words with Tength 28 occupy 0,160kB of 0,323KB given 49% utilization
words with length 29 occupy 0,150kB of 0,323KB given 46% utilization
words with Tength 30 occupy 0,138kB of 0,162KB given 85% utilization
words with Tength 31 occupy 0,134kB of 0,162KB given i.e. 82% utilization
Total pseudo(1nc1ud1ng hash table) memory utilization: 22%
Total real(wordlist's words VS allocated block) memory utilization: 47/1000
Used value for third parameter in KB: 5000
Use next time as third parameter: 4279-
Time for making unsorted wordlist: 746 second(s)
Time for sorting unsorted wordlist: 6 second(s)
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#define ulPrime ((unsigned long) 0x00FFOOF1)
#define ulBase ((unsigned long) 127)
9,223,372,036,854,775,807

/] 257A7 = 1051,159,531,521,793
// 257A8 = 19,031,147.999,601,100,801
// 12789 = 8,594,754.748,609,397,887
// 57810 = 362,033,331,456,891,249
// 13A16 =  665,416,609,183,179,841
/] 5A12 = 244,140,625
// 13A8 = 815,730,721

Tong KarpRabinkazeHits (char * pbTarget,
char * pbPattern,
unsigned long cbTarget,
unsigned long cbPattern)

unsigned int i;
char * pbTargetMax = pbTarget + cbTarget;
char * pbPatternMax = pbPattern + chattern;
unsigned long ulBaseToPowerMod =
register unsigned Tong u1HashPattern = 0;
unsigned Tong ulHashTarget = 0;

Tong hits = 0;

//unsigned Tong count;
//char * bufl;
//char * buf2;

if (cbpPattern > chTarget)
return(0);

// Compute the power of the left most character in base ulBase

//for (i = 1; i < cbpattern; i++) ulBaseToPowerMod = (ulBase * ulBaseToPowerMod);
// Calculate the hash function for the src (and the first dst)
?h11e (pbPattern < pbPatternMax)

// Below lines give 366kB/clock for underdog
//ulHashPattern = (ulHashPattern*ulBase + *pbPattern);
//ulHashTarget = (ulHashTarget*ulBase + *prarget),
pbPattern++;

pbTarget++;

// Below lines give 436kB/clock for 'underdog' + requirement pattern to be 4 chars min.:
//ulHashpattern = ( (*(long *)(pbPattern-chpattern)) & Oxffffff00 ) + *(pbPattern-1);
//ulHashTarget = ( (*(Tong *)(pbTarget-cbhPattern)) & Oxffffff00 ) + *(pbTarget-1);

// Below lines give 482kB/clock for 'underdog' + requirement pattern to be 2 chars min.:
//ulHashPattern = ( ( (unsigned short *)(pbPattern-cbPattern)) | *(pbPattern-1) );
//ulHashTarget = ( (*(unsigned short * )(prarget cbpattern)) | *(pbTarget- 1) );

// Below lines give 482kB/clock for underdog + requirement pattern to be 2 chars m
//ulHashpattern = ( (*(unsigned short * )(BbPattern cbpPattern)) & Oxff00 ) + (pbPattern 1;
//ulHashTarget = ( (*(unsigned short *)(pbTarget-cbhpPattern)) & Oxff00 ) + *(pbTarget-1);
// Below lines give 605kB/clock for 'underdog' + requirement pattern to be 2 chars min.:
//ulHashPattern = ( ( (unsigned short *)(pbPattern-cbPattern))<<8 ) + *(pbPattern-1);
//ulHashTarget = ( (*(unsigned short * )(prarget cbPattern))<<8 ) + *(pbTarget-1);

// Below lines give 668kB/clock for 'underdog':

ulHashpPattern = ( (*(char *)(ngattern chattern))<<8 ) + *(pbPattern-1);

uTHashTarget = ( (*(char *)(pbTarget-cbPattern))<<8 ) + *(pbTarget-1);

4/ Dynamically produce hash values for the string as we go
or ]

if ( (ulHashpattern == ulHashTarget) && !memcmpKAZE(pbPattern-cbPattern, pbTarget-cbPattern, (unsigned int)cbpattern) )
if ( ulHashPattern == ulHashTarget ) {

count = cbhPattern;

bufl = pbPattern-chPattern;

buf2 = pbTarget- chattern,

while ( --count && * (char ~)bufl == *(char *)buf2 ) {
bufl = (char *)bufl + 1;

} buf2 = (char *)buf2 + 1;

;f ( *((unsigned char *)bufl) - *((unsigned char *)buf2) == 0) hits++;

R Y
NSNS

hits++;
//return((Tong) (pbTarget-cbPattern));

if (pbTarget == pbTargetMax)
returnchits);

// Below Tine gives 482kB/clock for 'underdog' + requirement pattern to be 2 chars min.:
//ulHashTarget = ( (*(unsigned short *)(pbTarget+l-cbPattern)) | *pbTarget );

// Below Tine gives 436kB/clock for 'underdog' + requirement pattern to be 4 chars min.:
//ulHashTarget = ( (*(Tong *)(pbTarget+l-cbhpPattern)) & Oxffffff00 ) + *pbTarget;

//; Line 696
// movsx  esi, BYTE PTR [ebx]
// mov ecx, DWORD PTR [edx+1]
// and ecx, -256 ; FEFFFFOOH
// add ecx,
// Below Tine g1ves 482kB/clock for 'underdog' + requirement pattern to be 2 chars min.:
1 /ég]HashTarget ( (*(unsigned short *)(pbTarget+l-cbpPattern)) & 0xff00 ) + *pbTarget;
; Line 691
// movsx  esi, BYTE PTR [ebx]
// xor ecx, ecx
// mov cX, WORD PTR [edx+1]
// and ecx, 65280 ; 0000ffOOH
// add ecx,

-
// Below Tine g1ves 605KkB/clock for underdog + requirement pattern to be 2 chars min.:
//ulHashTarget = ( (*(unsigned short * )(prarget+1 cbPattern))<<8 ) + *pbTarget;

// Below 1ine gives 668KB/clock for 'underdog
ulHashTarget = ( (*(char *)(pbTarget+l- chattern))<<8 ) + *pbTarget;
//, Line 718
movsx ecx, BYTE PTR [eax+1]

// movsx edx, BYTE PTR [ebp]
// sh1 ecx, 8
// add ecx, edx

// Below line gives 366KB/clock for 'underdog':
/éu]HashTarget (uTHashTarget - *(pbTarget- chattern) ulBaseToPowerMod)*ulBase + *pbTarget;
pbTarget++;
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| Core i7 chip(731 million transistors) - the current dominator; plus heart-touching-data-storages:

‘TYPE IV/REWRITABLE
DOUBLESIDED 9465

240,
-

RAM ™
RAM4.7

| SsD drives - simply the future:

>tom's

hardware

Intel X25-M
80 GB, Flash, SATA/S00

Intel X25-E
32 GB, Flash, SATA/300

Seagate Cheetah 15K.6
450 GB, 16 MB Cache, SAS

Hitachi Uttrastar 15K450
450 GB, 16 MB Cache, SAS

Mtron Pro 7500 3.57
32 GB, Flash, SATA/300

MemoRight MR25.2-0645 55D
64 GB, Flash, SATAMS0

Samsung SSD SATA 3.0Gbps
64 GB, Flash, SATA/300

=

hZbenchw 3.6
Read Transfer Rates
[MB/s, sorted by average]

1937
199.2
2m

183.3
1925
200.9

25 50 75 100 125 150 175 200 225

B Paximum @ Average B RMinimum
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| Triple channel DDR3 RAM - three pieces of beauty:

7/ CORSAIR

3 o sos o Becinn o0l
@ yygnypvinidinnnndiin AR ARRARR | LALLM AARRAEARAEARRRARY
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| Benchmarks - single thread: what a shame:

EVEREST Ultimate Edition v4.60

y Perf
Megabytes per second
[Higher is Batter)

Intel Core i7 965 EE Intel Core i7 965 EE

Turbo Mode [25] Turbo Made [25]
25x155=3.88GHz 25x 155 =3.BBGHz
Triple DDR3-1240 Triple DDR3-1240

Intel Core i7 965 EE Intel Core i7 965 EE

Turbo Mode [25] Turbo Mode [25]
25x 133 =3.336Hz 25x 133 =3.33GHz
Triple DDR3-1066. Triple DDR3-1066

Intel Core i7 965 EE
Turbo Mode Disabled
24x 133 =3.20GHz

Intel Core i7 965 EE
Turbo Mode Disabled
24x 133 =3.20GHz

Triple DDR3-1066 Triple DDR3-1066
Intel Core i7 940 Intel Core i7 940
22x 133 =2.93GHz 22x 133 =2.93GHz
Triple DDR3-1066 Triple DDR3-1066
Intel Core i7 920 Intel Core i7 920
20x 133 =2.66GHz 20x 133 =2.66GHz
Triple DDR3-1066 Triple DDR3-1066
Intel Core 2 Quad Q9650 AMD Phenom X4 9950
9x 333 =3.00GHz 13x 200 =2.60GHz
Dual DDR3-1333 Dual DDR2-1066

Intel Core 2 Duo EBE00
10x 333 =3 33GHz
Dual DDR3-1333

Intel Core 2 Quad Q9650
9x 333 =3.00GHz
Dual DDR3-1333

AMD Phenom X4 9950
13x 200 =2.60GHz
Dual DDR2-1066

Intel Core 2 Duc EB600
10x 333 =3.33GHz
Dual DDR3-1333

Intel Core 2 Duo E6700
10x 266 =2 66GHz
Dual DDR3-1066

Intel Core 2 Duo EG700
10x 266 =2 66GHz
Dual DDR3-1066

=

2000 4000 5000 5000 10000120001400016000 1800020000

H Read (MB/s) = Write (MB/s)

=1

WinRAR
CPU Performance

Kilobytes per second
{Higher is Batter)

Super Pl
CPU Calculations
Time in Minutes

(Lower is Batter)

Intel Core i7 965 EE

Turbo Mode [25]
25x155=3.8BGHz 1011
Triple DDR3-1240

Ine! Core i7 965 EE
Turbo Mode [25]

25x133=333GHz 1138
Triple DDR3-1066

Intel Core i7 965 EE

Turbo Mode Disabled
24x 133 =3 20GHz

Triple DDR3-1066

Intel Core 2 Duo E6700
10x 266 =2 66GHz
Dual DDR3-1066

20.09

AMD Phenom X4 9950
13x 200 = 2.60GHz
Dual DDR2-1066

Intel Core i7 940
22x133 =293GHz 13.13
Triple DDR3-1066
Intel Core i7 920
20x 133 =2 66GHz 13.22
Triple DDR3-1066
Intel Core 2 Duo EB600
10x 333 =3 33GHz 15.59
Dual DDR3-1333
Intel Core 2 Quad
Q8650
9x 333 =3.00GHz —
Dual DDR3-1333

27.16

500 1000 1500 2000 2500 3000 3500 4000

5.00 1000 1500 2000 2500

B Multi-threads = Single thread

30.00

tom's

hardware

AVG Antivirus

Wiruz scan

“forkfield Core 2 Extreme Q9650 @4 .00
“Yorkfield Core 2 Extreme Q9650 (@3 66
“orkfield Core 2 Extreme Q9650 @333
“rorkfield Core 2 Extreme QX650
Kertsfield Core 2 Extreme GXES50

Conroe Core 2 Duo EBSS50

Conroe Core 2 Extreme XB&00

Kertsfield Core 2 Extreme QXES00

Conroe Core 2 Duo EEFS0

Conroe Core 2 Duo EEF00

Kertafield Core 2 Extreme QXE700

Winckzor (F3) Athlon 64 X2 6400+
Kertzfield Core 2 Quad QG600

Winc=sor (F3) Athlon 64 X2 6000+

Conroe Core 2 Duo EBS50

Conroe Core 2 Duo EBE00

Wind=or (F2) Athlon 64 FX-62

Winc=sor (F3) Athlon 64 X2 5600+

Conroe Core 2 Duo E6420

Wind=or-512 (F3) Athlon 64 X2 5400+
Winc=sor (F3) Athlon 64 X2 5200+

Winc=sor (F2) Athlon 64 X2 5200+

Allendale Core 2 Duo EG400

Wind=or-512 (F3) Athlon 64 X2 5000+
‘Winclzor (F2) Athlon 64 X2 4500+ EE
Brishane (&1, BSnm) Athlon G4 X2 5000+ EE
Winc=sor (F2) Athlon 64 X2 4500+

Conroe Core 2 Duo EB320

Brishane (&1, BSnm) Athlon G4 X2 4800+ EE
Allendale Core 2 Duo EE300

Wind=or-512 (F3) Athlon 64 X2 4600+
Winc=sor (F2) Athlon 64 X2 4400+

‘Winclzor (F2) Athlon 64 X2 4400+ EE
Brishane (&1, BSnm) Athlon G4 X2 4400+ EE
Wind=sor-512 (F2) Athlon 64 X2 4200+
Allendale Core 2 Duo E4300

Conroe L Pertium Dual Core E2160

Wind=sor (F2) Athlon 64 X2 4000+

‘Winclzar (F2) Athlon 64 X2 4000+ EE
Brizbane EE (1) Athlon X2 BE-2350
Brishane (&1, BSnm) Athlon G4 X2 4000+ EE
Wind=or-512 (F3) Athlon 64 X2 3500+
Conroe L Pentium Dual Core E2140
Brizbane EE (1) Athlon X2 BE-2300
Brishane (&1, BSnm) Athlon G4 X2 3600+ EE

Time [mm: s3]

MEDIA M Intel @¥9650 (12 MB L2 Cache) M Intel Processors [l AMD Processors

&Etom's

hardware

Winzip 11

field XE Core 2 Extreme QXS770
Bloomfigld Core i7 965 E:-ctrerne.
field Core 2 Quad Q9650
Core 2 Extreme CXS550 '
Kenizfield XE Core 2 Extreme QXG6850
Cenroe Core 2 Dup EG250

“orkfisld Core 2 Quad Q9550
Bloomfield Core i7 940

Conroe XE Core 2 Extreme X6800
Kentsfield X Core 2 Extreme QX6800
“orkfield Core 2 Quad Q9450
Kentsfiek Core 2 Quad Q6700
Kenizfield XE Core 2 Extreme C{ET00
Bloomfigld Core i7 920

Densl Phenom Il X4 940

Kentzfisld Core 2 Quad Q5600

Denel Phenom Il X4 920

~gena Phenom X4 §950 Black '

Agena Phenom X4 9350

Agena Phenom X4 S350 Black

Agena Phenom X4 9750

Agena Phenom X4 9600

Agena Phenom X4 9650

Lgena Phenom X4 9500

£na Phenom X4 9550

York

Ag

Time [mm:=s]

B AWMD Phenom I| I AWD Processors [l Intel Processors
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CPUs - gone with the wind like

an old newspaper:

tom's

tom's

hardware Dual Socket F (1207 FX) memory interface : 2x dual channel DDR2-800 hardware

CPU-MName Clock Multi FSB { Hyper Tras. Cache L1/L2 Yoltage sels Energy Features |Power | Temp. Core Step. |Process

thion 64 FX-74 (4x4) | 4c3000 MHz[ 15xfree  [200 MHz / HT1000 |4x 64+ 54KE [ IME 1.35- L.40Y Wt SO ow! WX SSE SSE2 SSE3 xB6-64 PA, Cool'n'Quiet [ 250W | 56°C 454 Mio. [Windsar FX F3 | a0nm
athlon 64 FX-72 (4x4) 42800 MHZ[ 1dxfree 200 MHz / HT1000 |42 64+ 84KE [ IME 135 - 140w Fletit SOt WX SSE SSE2 S5E3 x86-64 PA, Cool'nQuist | 280w |  £3°C 454 Mio, [Windsar FX F3 | a0nm
sthlon 64 FX-70(4xd)  [4x2600 MHz[ 13xfree 200 MHz / HT1000 |42 G4+ 54KE [ IME 135 - 1,40 Plletst SOMow! WX SSE SSE2 SSE3 xA6-64 PA CoolnQuist | 250w |  63°C 454 Mio. |Windsar FX F3 [ 30nm

Socket AM2 / AM2+ (840 Pins) memory interface : dual channel DDR2-800 / 1066
CPU-Mame Clock Multi FSB / Hyper Tras. Cache L1712 Yoltage Instruction sets Energy Features |Power | Temp. | Transistors Core Step. |Process
Phenom ¥4 9950 Black | 4x 2600 MHz| 13xopen |200 MHz / HT2000 |4 64+ 64KE / 4 512 KB / 2 MB 1.05- L30V FlA SN ow! WX SSE SSE2 SSE3 SSE4A xEE-64PA | Cool'n'Quiet2 [140w | &4°C 453 Mio, |Agena B3 | 65nm
Phenom X4 9850 Black | 4x 2500 MHz| 12.5x open |200 MHz / HT2000 | 43 64+ 64KE / £ 512 KE / 2 MB 1.05 - 134 Flti SOMow! WX SSE SSE2 SSE3 SSE4A xG6-64PA | Cool'n'Quiet2 | 125w |  §1°C 463 Mia, |&gena B3 | 65 nm
Phenom ¥4 9850 402500 MHz|  12.5%  |200 MHz / HT2000 |45 64+ 64KE / 4x 512 KE / 2 ME 1.05- 1.3 FbA SOMow! WX SSE SSE2 SSE3 SSE4A XE6-F4PA | Cool'n'Quiet2 | 125w | §1°C 463 Mia, |&gena B3 | 65 nm
Phenom X4 9750 4x 2400 MHz 12 200 MHz ¢ HT2000 | 4 64+ 64KE / 4x 512 KB £ 2 MB L20/125/L30% | MW 3DRow! MY SSE SSE2 S5ET SSE4R x86-64 PA | Cool'n'Quiet2 | 125w |  61°C 453 Mia, |Bgena B3 | 65 nm
Phenom ¥4 9750 4x 2400 MHz 12 200 MHz ¢ HT2000 |4 64+ 64K / 4 512 KB £ 2 MB | L10¢115/1.2071,25% | MM 3DNaw! NX SSE SSE2 SSE3 SSE4R x86-64 PA | Cool'n'Quiet2 [ 95wy | 70°C 463 Mio, |Agena B3 | 65 nm
Phenom ¥4 9650 42300 MHz | 11.5x  |200 MHz / HTAG00 | 4x fid+ 64KE / 4 512 KB £ 2 ME | 1.10/1.15/1.20/1.25% | MR 3DNowd NX SSE SSE2 SSE3 SSE4R xi6-64 PA | Cool'n'Guiet2 [ 95w | 70°C 453 Mio, |Agena B3 | 65 nm
Phenom X4 9550 4x 2200 MHz. 13 200 MHz  HT1600 | 4 64+ 64KE / 4 512 KE £ 2 MB | 1.10/1,15/1.20/1,25% |Mbx 30Naw! MY SSE SSE2 SSE3 SSE4% x86-64 P4 | Coal'n'Quiet? [ 95w | 70°C 463 Mia._|Agena B3 | 65 nm
Phenom X4 9350e 4 2000 MHz 10 200 MHz / HT1600 |4 64+ 64KE / 4512 KE / 2 ME 1.0- 1125W PlA SDMow! WX SSE SSE2 SSE3 SSE4A XE6-F4PA | Cooln'Quiet2 [ 85w [ 70°C 463 Mia, [&gena B3 | 65 nm
Phenom X4 9150e 4x 1800 MHz 9z 200 MHz ¢ HT1600 | 4 64+ 64KE / 4x 512 KB / 2 ME 1.0- 1.125% MbA I0Mow! WX SSE SSE2 SSE3 SSE4A XB6-64 PA | Cool'n'Quiet2 | 65w | 70°C 453 Mia, |Bgena B3 | 65 nm
Phenom X4 9100e 4 1800 MHz 9x 200 MHE ¢ HT1600 | 4 64+ 64KE ¢ 4 512 KB/ 2 MB | 1,10/1,125/1,15% | MW 3DNowd NX SSE SSE2 SSE3 SSE4R xB6-64 P4 | Cool'n'Quiet2 | 65wy | 61°C 463 Mio,_|Agena B2 | 65 nm
Phenom ¥4 9700 Sample |4x 2400 MHz 12 200 MHz / HT2000 |4 64+ 64KE / 4 512 KE / 2 MB unknown Pt SO ow! WX SSE SSE2 SSE3 SSEAA xB6-64 PA | Cool'n'Quiet2 | 85 |unknown | 453 Mio. |Agena B2 | 65 nm
Phenom X4 9600 Black | 4x 2300 MHz| 1152 open |200 MHz / HT1800 |43 68+ 64KE / £ 512 KB /2 MB | 1.10/115/L2071.25% |MMX 3DNaw! NX SSE SSE2 SSE3 SSE4A x86-64 PA | Cool'n'Quiet2 [ 95w | 70°C 463 Mia, |&gena B2 | 65 nm
Phenom X4 9600 402300 MHz|  11.5x  |200 MHz / HT1600 | 4x 6o+ 64KE / 80512 KB /2 ME | 1.10/115/1.2071.25% | MM 3DNow! NX SSE SSE2 SSE3 SSEdk x#6-64 P4 | Cool'n'Quiet2 [ 35w | 70°C 463 Mio, |&gena B2 | 65 nm
Phenom X4 9500 4x 2200 MHz 11 200 MHz ¢ HT1600 | 4x 64+ 64KE / 4512 KB £ 2 MB | 1.10¢1,15/1.2071,25% | Mb 3DNaww! NX SSE SSE2 SSE3 SSE4R »86-64 P4 | Cool'n'Quiet2 [ 95wy | 70°C 453 Mia._|Agena B2 | 65 nm
Phenom X3 8750 3% 2400 MHz 12x 200 MHz ¢ HT1600 3 64+ 64KE / 3512 KB £ 2 ME 1,054 - 1,254 Mlst SO0l N SSE SSE2 SSE3 SSE4M xB6-64 PA | Cool'n'Quiet2 | 85w [ 70°C Taliman B3 | 65 nm
Phenom X3 8650 3x2300 MHz|  11.5x  |200 MHz / HT1600 | 3x 64+ 64KE / 3x 512 KB / 2 MB 1054 - 1254 [Pt 3DNow! WX SSE SSE2 SSE3 SSE4A xEE-64PA | Cool'n'Quiet2 | 854w | 70°C Taliman B3 | 65 nm
Phenom X3 8600 3x2300 MHz|  11.5x  |200 MHz / HT1600 | 3x 64+ 64KE / 3x 512 KB / 2 MB 1054 - 125 [t 3DNow! WX SSE SSE2 SSE3 SSE4A xEE-64PA | Cool'n'Quiet2 | 95w | 70°C Taliman B2 | 65 nm
Phenom X3 G450 3x 2100 MHz| 10,5 |200 MHz / HT1600 | 3x G4+ 64KE / 3x 512 KB / 2 MB 105 - 125 [Pt 3DMow! WX SSE SSE2 SSE3 SSE4A XE6-64 PA | Cooln'Quiet2 | 85w | 70°C Taliman B3 | 65 nm
Phenom X3 8400 3x 2100 MHz| 10,5 |200 MHz ¢ HT1600 | 3x 64+ 64KE ¢ 3x 512 KB / 2 MB 1054 - 125 [N IDMow! MY SSE SSE2 SSE3 SSE4A XB6-64 PA | Cool'n'Quiet2 | 85w | 70°C Taliman B2 | 65 nm
Aithlon 64 X2 6500+ 2% 2300 MHz | 11,5x 2 64+ 54KE [ 2512 KB £ 2 MB Mot S0 0wl P SSE SSE2 SSE3 SSE4M xE6-64 PA | Cool'n'Quiet2 | 95w Kuma B3 | 65 nm
Athlon 64 FX_FX-62 2x 2800 MHz| 1dxfree 200 MHz / HT1000 [3x 64+ 64KE / IME 135~ 1.40W Plati SO owl WX SSE SSE2 SSE3 xB6-64 PA, Cool'n'Quiet | 125%y | 55.63°C[ 237 Mio. [Windsor F2 | 80nm
athion 6432 6400+ Black |2x3200 MHz 163 200 MHz { HT1000 |23 64+ 64KE / IME 1.35-1.40% Wbt SO ow! WX SSE SSE2 SSE3 xB6-64 PA, CoolnQuiet |125%W [ 55-63°C[ 227 Mio. [Windsar F3 | a0nm
£thlon 64X2 6000+ 2% 3000 MHz 15x 200 MHz ¢ HT1000 | 2 64+ 64KE / 1MB 135- 140w Fbetit 30ROt WX SSE SSE2 SSE3 xA6-64 PA Cool'nQuiet |125% [ 55-63°C| 227 Mia. [Windsor F3 | 30nm
Athlon 64 X2 5600+ 2x 2600 MHz 143 200 MHz ¢ HT1000 | 25 64+ 64KE / IMB 1.30- 135 PbA: I0Mow! WX SSE SSE2 SSE3 x06-64 PA Cool'nQuiet | 894 [ S5.70°C| 227 Mia. [Windsor F3 | 80nm
Athlon 64X2 5400+ Black | 2x 2800 MHz 14 200 MHz ¢ HT1000 | 2 64+ 64KE / 512 KB 1.30- L35y Plsti SO0 WX SSE SSE2 SSE3 wE6-64 PA CoolnQuiet | 894 [ 55-70°C| 154 Mio, [Windsor-512 F3 | 80nm
Athlon 64%2 5400+ 2x 2800 MHz 1dx 200 MHz / HT1000 | 2 64+ 64KE / 512 KB 1.30- 135 Flti 300wl WX SSE SSE2 SSE3 xB6-64 PA Cool'n'Quiet | 83 [ S5.70°C| 154 Mio, [Windsor-512 F3 | 90 nm
athlon 6432 5200+ 2% 2600 MHz 13 200 MHz / HT1000 | 23 64+ 64KE / IME 1300 7 1,354 Rlti SORMow! WX SSE SSE2 SSE3 xB6-64 PA, Cool'nQuiet | 83w [ S5.70°C| 227 Min. [Windsar F2 | a0nm
sthlon 64X2 5000+ Black | 2x 2600 MHz 13x 200 MHz ¢ HT1000 | 2x 64+ 64KE / 512 KB 1.30% 71,354 Fbetit SORow! WX SSE SSE2 SSE3 xA6-64 PA Cool'nQuiet | 83w [ 55.70°C| 154 Mio, [Windsor-512 F2 | 30nm
Athion 64 X2 5000+ 2x 2600 MHz 13x 200 MHz ¢ HT1000 | 2 64+ 64KE / 512 KB 1.30% 7 1,354 Pbt IOMow! WX SSE SSE2 SSE3 xA6-64 PA, Cool'nQuiet | 89w [ 55.70°C| 154 Mio, [Windsor-512 F2 | 80nm
Athlon 64X2 5000+ 2% 2600 MHz 13x 200 MHz ¢ HT1000 | 2 64+ 64KE / 512 KB 1304 7 1,354 Plsti SO0l WX SSE SSE2 SSE3 wE6-64 PA Cool'nQuiet | 89 [ 55-70°C| 154 Mio, [Windsor-512 F2 | 30nm
Athlon 64%2 4500+ 2x 2400 MHz 12 200 MHz / HT1000 | 2 64+ 64KE / 1ME 1304 7 1,354 Fleti SORow! WX SSE SSE2 SSE3 x86-64 PA, Cool'n'Quiet | 834 [ S5.70°C| 227 Mio, [Windsor F2 | 90nm
athion 6432 4600+ 2% 2400 MHz 12 200 MHz / HT1000 | 23 64+ 64KE / 512 KB 1300 7 1,354 Rlti SO WX SSE SSE2 SSE3 xB6-64 PA, Cool'nQuiet | 83w [ S5.70°C| 154 Mio, [Windsor-512 F2 | a0nm
athion 64X2 4400+ 2x 2200 MHz 11 200 MHz / HT1000 | 25 64+ 64KE / 1ME 1.30% 7 135% Fbetit 30ROt WX SSE SSE2 S5E3 xA6-64 PA Cool'nQuiet | 8% [ S5-70°C| 227 Mia, [Windsor F2 | 30nm
Ethlon 6432 4200+ 2x 2200 MHz 11 200 MHz ¢ HT1000 | 2 64+ 64KE / 512 KB 1.30% 7 1,354 Plt IOt WX SSE SSE2 SSET xA6-64 PA Cool'nQuiet | 89w [ 55.72°C| 154 Mio, [Windsor-512 F2 | 80nm
Athlon 64X2 4000+ 2 2000 MHz 10 200 MHz ¢ HT1000 | 2 64+ 64KE  IME 1304 7 1,354 Mlst SO0l WX SSE SSE2 SSE3 wE6-64 PA Cool'nQuiet | 894 [ B5-70°C| 227 Mio, [Windsor F2 | 30nm
Athlon 64%2 3600+ 252000 MHz 1k 200 MHz / HT1000 | 25 64+ 64KE / 512 KB 1304 /1,354 Pbetit SOMow! WX SSE SSE2 SSE3 xB6-64 PA, Cool'n'Quiet | 83% [ S5.70°C| 154 Mio, [Windsor-512 F2 | 90nm
= _I, 1 I _I, 1

y TOM'S y TOM'S
hardware Socket 771 memory interface : dual f quad channel FB-DIMM DDR3-667/800 hardware
CPU-Mame Clock | Multi FSB Cache L1512 | Yoltage \ Instruction sets |Ene|g1 Fcalules| Power |Tem Trans. | Core | Stepping |Plo(ess

Core 2 Extreme QHATT5 | 43200 MHz | 8x [open] | 400 MHz QDR[4x32+32/ 26144 KB | 1212 % [MMX 55E SSE2 SSE3 GS5E3 55E4.L MK EME4T VT |TM2 CIEEIST | 150 | 63°C | 820 Mio. | Vorkfield KE | C0 45 nm

Socket 775 memory interface : dual channel DDR2-533/667/300 DDR3-1066/1333

CPU-Mame Clock Multi FSB Cache L1712 Yoltage Instiuction sets Energy Features| Power [Temp. | Tians. Core Stepping | Process

Core 2 Extreme QHATTO | 43200 MHz | free (8 (400 MHz QDR |4« 32+ 32 / 2x 6144 KB 1.3625 % | MM SSE SSE2 SSE3 S5SE3 SSE41 MK EMGATWT |TM2 C1E EIST 136 W | 55.57C| 820 Mio, Vorkfield KE  |C1 45 nm
Core 2 Extreme QHEIE50 | 3 3000 MHz | 9% [open] [333 MHz QDR |4x 32+ 32 / 2x 6144 KB 1.3625 % |MMX SSE S5E2 SS5E3 S55E3 SSE4 1 MNX EMEAT WT |TM2 C1E EIST 130 Wy | 64.5°C | 820 Mio. Varkfield XE cocl 45 nm
Care 2 Quad QY650 | 4 3000 MHz x 333 MHz QDR |4x 32+ 32 / 2x 6144 KB MWK SSE SSE2 SSE5 S55E3 SSE4.1 WX EMA4T WT |TM2 C1E EIST 45 W4 820 Mio. Yorkfield c1 45 nm
Core 2 Quad 8550 | 4x 2633 MHz 8.5 333 MHz QDR | 4x 32+ 32 f 2x 6144 KB 1.3625 % | MM SSE SSE2 SSE3 S55E3 SSE41 MK EMG4TWT |TM2 C1E EIST 5y | 7L4°C | 820 Mio, Yorkfield 1 45 nm
Care 2 Quad Q9450 | 3¢ 2666 MHZ 8x 333 MHZ QDR |4 32+ 32 / 2% 6144 KB 13625 % [MMX S5E 55E2 S5E3 S55E3 S5E41 MX EMEAT VT |TM2 C1E EIST 95 [ F1.4°C | 820 Mio. Yorkfield c1 45 nm
Caore 2 Quad Q9400 | 4x 2666 MHZ & 333 MHZ QDR |4x 32+ 32 / 2x 3072 KB MAMX SSE SSE2 SSE3 S55E3 SSE4.L MX EMG4T WT |ThM2 C1E EIST 954 Yorkfield c1 45 nm
Core 2 Quad Q8300 | 4x 2500 MHz 7.5x 333 MHz QDR | 4x 32+ 32 f 2x 3072 KB 1.3625 % | MM SSE S5E2 SSE3 S55E3 SSE41 MK EMGATWT |TM2 C1E EIST 95| 7140 Yorkfield M1 45 nm
Core 2 Quad Q8200 | 42333 MHz Tx 333 MHz QDR | 4= 32+ 32 / 2 2045 KB MMM SSE SSE2 SSE3 SSSE3 SSE4 1 MM EME4T VT [TM2 C1E EIST 95 W Yorkfield M1 45 nm
Core 2 Do E8600 |2x 3333 MHzZ 10x 333 MHZ QDR |2x 32+ 32 / 1 6144 KB MM SSE S5E2 SSE3 S55E3 SSEA. L MX EMEAT WT |TM2 C1E EIST 654 410 Mio. wialfdale ED 45 nm
Care 2 Do E8500 |2x 3166 MHz 9.5x 333 MHz QDR |2x 32+ 32 / 1x 6144 KB 1.3625 & |MMX S5E S5E2 SSE3 555E3 S5E4.1 NX EMAAT T | T2 C1E EIST 65 |72.4°C [ 410 Mia, Winlfdale [ali} 45 nm
Core 2 Duo EG400 |2x 3000 MHz x 333 MHz QDR |2x 32+ 32 f 1x 6144 KB 1.3625 % | MMX SSE SSE2 SSE3 S55E3 SSE4.L MK EMGAT T TM2 C1E EIST 63| T2,4°C | 410 Mio, Wolfdale o 45 nm
Core 2 Duo E8300 |2x 2833 MHzZ 8.5x 333 MHZ QDR.|2x 32+ 32 / 1x 6144 KB 13625 % |MMX S5E 55E2 SSE3 S55E3 S5E41 NXEMEAT WT |TM2 C1E EIST B5 W | 7.4 410 Mia, wialfdale co 45 nm
Care 2 Duo E8200 |2x 2666 MHZ & 333 MHZ QDR |2x 32+ 32 / 1 6144 KB 13625 % |MMX S5E S5E2 SSE3 S55E3 S5E4.1 NX EMEAT VT |Th2 C1E EIST B5 W |T2.4°C 410 Mia, wiglfdale co 45 nm
Core 2 Dug ES190 [2x 2666 MHz fix 333 MHz QDR | 2x 32+ 32 f 1 6144 KB 1.3625 4 |MMK SSE SSE2 SSE3 S5SE3 SSE4 1 MK EMGAT T [TM2 C1E EIST 65 | T2.4°C | 410 Mio. Wiolfdale o 45 nm
Core 2 Dug E7300 | 2x 2666 MHz 10x 266 MHz QDR |2x 32+ 32 / 1 3072 KB MMM SSE SSE2 SSE3 SSSE3 SSE4L MM EMEAT VT (TM2 C1E EIST 65 WWolfdale M 45 nm
Core 2 Dug E¥200 2y 2533 MHz 9.5x 266 MHZ QDR |2% 32+ 32 / 1 3072 KB 13635 % |MMX SSE SSE2 SSE3 S55E3 SSE4.1 NX EMEAT VT |TM2 C1E EIST 65 | 74.0°C wiglfdale ] 45 nm
Care 2 Extreme QRBB50 | 4 3000 MHz | 9% [open] [333 MHz QDR |4x 52+ 32 / 2x 4096 KB MWK SSE SSE2 SSES S55E3 R EMA AT WT Thi2 C1F EIST 130 W | 64.5°C | 562 Mio.| Kentsfield ®E [5G0 65 nm
Core 2 Extreme QHEB00 | 42933 MHz | 11x [open) [ 266 MHz QDR | 4x 32+ 32 / 2x 4096 KB 1.37% (MMX SSE SSE2 SSE3 SS5E3 NX EMEATNT T2 C1E EIST 1304y |54.8°C| 582 Mio. | Kentsfield XE |B3 GO 65 nm
Core 2 Extreme QEET00 | 3 2666 MHZ [ 10x [open] [ 266 MHz QDR |4x 32+ 32 / 2x 4096 KB 137 [MMXSSE S5E2 S5E3 S55E3 NN EMEAT WT Th2 C1E EIST 130wy | 65°C | 582 Mio. [ Kentsfield XE (B3 65 nm
Care 2 Quad Q6700 | 4x 2666 MHZ 10x 266 MHZ QDR |4 32+ 32 / 2x 4096 KB 1374 [MMX SSE S5E2 S5E3 S55E3 MK EMA4T WT Thi2 C1E EIST 95 | F1°C | 582 Mio. Kentsfield G0 65 nm
Core 2 Quad Q6600 | 42400 MHz ax 266 MHz QDR | 4x 32+ 32 f 2x 4096 KB 137 % (MMX SSE SSE2 SSE3 SS5E3 WX EMGATWT T2 C1E EIST 105wy |62.2°C| 562 Mio, Kentsfield B3 65 nm
Core 2 Quad QEE00 | 42400 MHz 9% 266 MHz QDR | 4= 32+ 32 / 2x 4096 KB 137 % MM SSE SSE2 SSE3 SSSE3 WX EMEATWT T2 C1E EIST 95y | 71°C | 582 Mio, Kentsfield G0 65 nm
Core 2 Extreme HEE00 2x 2933 MHz | 11x [open] | 266 MHZ QDR [2x 32+ 32 / 1x 4036 KB 1354 |[MMXSSE SSE2 SSE3 SSSES MK EME4T WT T2 C1E EIST TS | 60.4°C | 291 Mio. Conroe XE BOB1E2 65 nm
Care 2 Do E6&50 2x 3000 MHz x 333 MHz QDR |4x 32+ 32 / 2x 4096 KB L5% |MWK SSE SSE2 SSE3 S55E3 RX EMA AT WT Thi2 C1E EIST 65 | 72°C | 291 Mio. Canroe G0 65 nm
Core 2 Duo EST50 | 2x 2666 MHz 8x 333 MHz QDR | 4= 32+ 32 / 2 4096 KB L5% |MMHSSE SSE2 SSE3 SSSE3 MK EMG4T WT T2 C1E EIST B8 | 72°C | 281 Mia, Conroe G0 65 nm
Caore 2 Duo E6550 2% 2333 MHz T 333 MHZ QDR.|4x 32+ 32 / 2x 4096 KB 15% |MMXSSE S5E2 SSE3 S55E3 NX EMGAT WT Th2 C1E EIST B5W | ¥2°C | 291 Mio, Canroe (11} 65 nm
Care 2 Diug E6540 2x 2333 MHz Tx 333 MHz QDR |4 32+ 32 / 2x 4096 KB 154 |MWK SSE SSE2 SSES S55E3 R EMA 4T WT Thi2 C1F EIST 65 | F2°C | 291 Mio. Canroe G0 65 nm
Core 2 Duo EGT00 | 2x 2667 MHz 10x 266 MHz QDR | 2x 32+ 32 f 124096 KB 135 % [MMX SSE SSE2 SSE3 SS5E3 WX EMGAT WT T2 C1E EIST 63y | 60,1°C | 291 Mia, Conroe BOB1B2 65 nm
Core 2 Dug ES600 | 2x 2400 MHz 9% 266 MHz QDR |22 32+ 32 / 124096 KB 1.32% MMM SSE SSE2 SSE3 SSSE3 WX EMEATWT TM2 C1E EIST 65 | 60,1°C | 291 Miao, Conroe BOB1B2 65 nm
Core 2 Do Eg400 2x 2133 MHz &x 266 MHZ QDR |2x 32+ 32 / 1x2048 KB 135% |[MMXSSE SSE2 S5E3 SSSE3 MX EME4T WT Thi2 C1E EIST E5W | 61.4°C| 291 Mio. | Conroe-2048 |B2 65 nm
Care 2 Do Es300 2x 1666 MHz Tx 266 MHz QDR |2x 32+ 32 / 12045 KB 1354 MM SSE SSE2 SSES SSSES MK EMA4T WT Thi2 C1F EIST 65 |61.4°C | 294 Mio. | Conroe-2045 |B2 65 nm
Core 2 Duo E6420 | 2x 2133 MHz i3 266 MHz QDR |22 32+ 32 / 1x4096 KB MMM SSE SSE2 SSE3 SSSE3 WK EMG4T WT T2 C1E EIST 65 | 60,1°C | 291 Mia, Conroe B2 65 nm
Core 2 Dug E6320 2% 1866 MHzZ Tx 266 MHZ QDR |2x 32+ 32 / 1x4086 KB MM SSE SSE2 SSE3 S55E3 MNX EMGAT WT Th2 C1E EIST 65 | 60.1°C | 291 Mio. Conroe B2 65 nm
Care 2 Do Ec4n00 2x 2133 MHz fix 266 MHz QDR |2x 32+ 32 / 1x2045 KB 1.32 % |[MMX SSE S5E2 SSE3 S55E3 MK EMA4T WT Thi2 C1E EIST 65 [ 61.4°C | 167 Mio. Allendale B0 B1B2 L2 65 nm
Core 2 Dug E6300 | 2x 1666 MHz 7x 266 MHz QDR | 2x 32+ 32 f 12046 KB 132 % MM SSE SSE2 SSE3 SSSE3 WX EMGAT WT T2 C1E EIST 65y | 61.4°C | 167 Miao, Allendale B1B2 L2 65 nm
Core 2 Duo E4700 | 2x 2600 MHz 13x 200 MHz QDR | 2= 32+ 32 / 142048 KB 1312 % [MMX SSE SSE2 SSE3 S55E3 MX EMEAT TM2 C1E EIST 65 | 73,3°C | 167 Mio, Allendale G0 65 nm
Core 2 Do E4600 2x 2400 MHz 13 200 MHZ QDR |2x 32+ 32 / 1x2045 KB 1312 % |MMX SSE SSE2 S5E3 S5SE3 MX EME4T Th2 C1E EIST B5W [ 73.3°C | 167 Mio. Allendale ] 65 nm
Core 2 Dug E4500 | 2x2200 MHz 11x 200 MHz QDR | 2x 32+ 32 f 12046 KB MMX S5E SSE2 SSE3 S55E3 hX EMA4T T2 C1E EIST 65y | 73.3°C | 167 Mio, Allendale L2 M0 65 nm
Core 2 Duo E4400 | 2x2000 MHz 10x 200 MHz QDR |22 32+ 32 / 142048 KB 1.31% (MWK SSE SSE2 SSE3 SS5E3 MX EMEAT T2 C1E EIST 65 | 6L.4°C | 167 Mio, Allendale L2 65 nm
Core 2 Dug E4300 2x 1800 MHz x 200 MHz QDR |2x 32+ 32 / 12048 KB 1324 [MMXSSE SSEQ SSE3 SS5E3 MM EMEAT T2 C1E EIST 65 |61.4°C | 167 Mio. Allendale L2 65 nm
Pentium Dual Core E2220 2x 2400 MHz 13x 200 MHz QDR |2x 32+ 32 / 1x1024 KB 1.31% [MMX SSE S5E2 SSE3 S55E3 WX EMA4T Thi2 C1E EIST 65 WA Conroe-L 0] 65 nm
Pentium Dual Core E2200 | 2x 2200 MHz 11x 200 MHz QDR |2x 32+ 32 f 1x1024 KB 131 (MWK SSE SSE2 SSE3 S55E3 NX EMG4T T2 C1E EIST 65 Conroe-L Mo 65 nm
Pentium Dual Core E2180 2x 2000 MHz 10x 200 MHz QDR | 2x 32+ 32 / 11024 KB 131% [MMXSSE S5E2 S5E3 S55E3 NX EMEAT Th2 C1E EIST 65 W Conroe-L Mo 65 nm
Pentium Dual Core E2160 2x 1800 MHz 9 200 MHZ QDR |2x 32+ 32 / 1x1024 KB 131% [MMXSSE SSE2 S5E3 SSSE3 NX EME4T Th2 C1E EIST B5W [B1.4°C Conroe-L L2 G0 MO 65 nm
Pentium Dual Core E2140 | 2x 1600 MHz fix 200 MHz QDR |2x 32+ 32 £ 121024 KB 1.31% [MMHSSE SSE2 SSE3 SSSES WX EMG4T T2 C1E EIST 65y | 61.4°C Conroe-L L2 GO M0 65 nm
Celeran E1400 | 2x 2000 MHz 10x 200 MHz QDR |22 32+32 /512 KB 1312 % [MWK SSE SSE2 SSE3 S55E3 MX EMEAT T2 65 | 73,370 Conroe-L Mo 65 nm
Celeran E1200 2x 1600 MHz 8x 200 MHz QDR |2x 32+ 32 / 512 KB 1312% |MMX SSE SSE2 SSES SSSE3 MM EME4T T2 65 | ¥3.3°C Conroe-L ] 65 nm
Celeran 440 2000 MHz 10x 200 MHz QDR |32+32 / 512 KB 1.35375 % | MMX 55E S5E2 SSE3 555E3 NX EMEGAT Thi2 35 (60470 Conroe-L 21 65 nm
Celeran 430 1600 MHz A 200 MHz QDR |32+32 /512 KB 13375 | MM SSE SSE2 SSE3 SSSE3 WX EMGAT T2 35| 60470 Conroe-L A1 65 nm
Celeran 420 1600 MHz 8x 200 MHz QDR.|32+32 /512 KB 13375 % | MMX S5E S5E2 SSE3 S55E3 NX EMEAT T2 35W | B0.4°C Conroe-L Al 65 hm
Pentium EE 965 2x 3724 MHz 1 266 MHZ QDR |12KpOps+ 16,2045 KB 130% [MMXSSE S5E2 SSE3 NX EME4T WT HT TM1C1E 130 W | 65.6°C | 376 Mio. Presler c1 65 nm
Pentium EE 955 2x_3466 MHz 13x 266 MHz QDR |12KpOps+ 162048 KB 130 % [MMX SSE SSE2 SSE3 M EME4T WT HT M1 130y [68.6°C| 376 Mio, Presler B1 65 nm
Pentium D ELL 2x 3600 MHz 18x 200 MHz QDR |12KpOps+ 16/2048 KB 1.30% (MMX SSE SSE2 SSE3 MY EMEAT WT TM1CIE 130 | 86.67C| 376 Mio, Presler a 65 nm
Pentium D 980 2x 3600 MHz 18x 200 MHz QDR |12KpOps+ 16,2043 KB 1314 [MMXSSE SSE2 S5E3 NX EMEAT WT TM1C1E 95 [63.4°C | 376 Mio. Presler a1} 65 nm
Pentium D 950 2x 3400 MHz 17x 200 MHz QDR |12KpOps+16/2045 KB 1.40 % [MMX SSE S5E2 SSE3 MK EMEAT WT ThW1 C1E 130% | 86.6°C | 376 Mio. Presler BE1 65 nm
Pentium D as0 2x 3400 MHz 17 200 MHz QDR |12KpOps+ 16/2045 KB 1.31% (MMX SSE SSE2 SSE3 MY EMEAT WT TM1CIE 959 | 63.4°C | 376 Mio, Presler cipn 65 nm
Pentium D 945 2x 3200 MHz 16x 200 MHz QDR |12KpOps+16/2048 KB 1324 [MMXSSE S5E2 S5E3 NX EMEAT TM1C1E 95 [63.4°C | 376 Mio, Presler cipo 65 nm
Pentium D 940 2 3200 MHz 16x 200 MHz QDR |12KpOps+ 16,2048 KB 1.40% [MMX SSE S5E2 SSE3 NX EMEAT WT TM1 C1E 130% | 86.6°C | 376 Mio. Presler BE1 65 nm
Pentium D 940 2x 3200 MHz 16x 200 MHz QDR |12KpOps+ 162045 KB 1.31%  (MMXSSE SSE2 SSEI M EME4T WT TM1CIE 95y | 63.4°C | 376 Mio, Presler [k} 65 nm
Pentium D 935 2x 3000 MHz 15x 200 MHz QDR |12KpOps+ 16/2048 KB 1.32% |MMX SSE SSE2 SSE3 M EME4T TM1CIE 95 | 63.4°C | 376 Miao, Presler oo 65 nm
Pentium D a30 2x 3000 MHz 15x 200 MHz QDR |12KpOps+ 16,2043 KB 1.40% [MMXSSE SSE2 S5E3 NX EMEAT WT TM1C1E 95 | 63.4°C | 376 Mio. Presler B1C1 65 nm
Pentium D 925 2x 2800 MHz 1 200 MHz QDR |12KpOps+16/2045 KB 1314 [MMX SSE S5E2 SSE3 MX EMEAT Tl C1E 95 [63.4°C | 376 Mio. Presler cipo 65 nm
Pentium D 920 2x 2800 MHz 14x 200 MHz QDR |12KpOps+ 16/2045 KB 1.40%  (MMX SSE SSE2 SSE3 MY EMEAT WT TM1C1E 95 | 63.4°C | 376 Mio, Presler Bl 65 nm
Pentium D 915 2x 2800 MHz 1 200 MHz QDR |12KpOps+16/2048 KB 1314 |MMXSSE SSEQ SSE3 MX EMEAT TM1C1E 95 | 63.4°C | 376 Mio. Presler c1po 65 nm
Pentium 4 "E" BE1 3600 MHz d8x 200 MHz QDR |12KpOps+16/2045 KB 1.532 % [MMX S5E S5E2 SSE3 WX EMA4T HT TW1 C1E G6 W [69.2°C | 188 Mio. Cedar Mill B1C1 65 nm
Pentium 4 "E" 651 3400 MHz 17x 200 MHz QDR |12KpOps+ 162048 KB 132 (MMX SSE SSE2 SSE3 MH EMG4T HT TM1CIE G | 69.2°C | 166 Mio, Cedar Mill B1CL 65 nm
Pentium 4 651 3400 MHz 17x 200 MHz QDR |12KpOps+16/2045 KB 1.32%  (MMX SSE SSE2 SSE3 MY EMEAT HT TM1CIE 65 | 64.4°C | 188 Mio, Cedar Mill oo 65 nm
Pentium 4 641 3200 MHz 16x 200 MHZ QDR |12KpOps+16/2043 KB 132 % [MMXSSE S5E2 S5E3 NX EME4T HT TM1C1E B6WW [ 69.2°C | 188 Mio. Cedar Mill B1C1 65 nm
Pentium 4 641 3200 MHz 16x 200 MHz QDR |12KpOps+ 162045 KB 132 (MWK SS5E S3E2 SSE3 M EME4T HT TM1C1E 65 | 64.4°C | 165 Mio, Cedar Mill oo 65 nm
Pentium 4 "E" 631 3000 MHz all=s 200 MHz QDR |12KpOps+ 16/2045 KB 1.32% (MMX SSE SSE2 SSE3 MH EMEST HT THM1C1E 86 | 69.2°C | 188 Mio, Cedar Mill B1C1 65 nm
Pentium 4 "E” 631 3000 MHz 15x 200 MHz QDR |12KpOps+16/2048 KB 1324 [MMXSSE S5E2 S5E3 NX EMEAT HT TM1C1E 65 |69.2°C | 188 Mio. Cedar Mill oo 65 nm
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CPU Queen

CPU CPU Clock Motherboard Chipset Memory CL-RCD-RP-RAS Score
4x Core i7 Extreme 965 HT 3333 MHz  Asus PST Deluxe %58 Triple DDR3-1333 9-9-9-24 CR1 30786
8x ¥eon E5462 2800 MHz Intel S54005F 15400 Quad DDR2-540FB 5-5-5-15 30472
4y Core 2 Extreme QX9650 3000 MHz Gigabyte GA-EP35C-DS3R P35 Dual DDR3- 1066 8-8-8-20 CR2 21421
8x Xeon L5320 1866 MHz Intel S5000VCL 5000V Dual DDR2-533FB 4-4-4-12 20452
4x Core 2 Extreme QX6700 2666 MHz Intel D975XBX2 975X Dual DDR2-6567 5-5-5-15 19166
4x Phenom II X4 Black 940 3000 MHz  Asus M3N78-EM GeForceB300 Int. Ganged Dual DDR2-800 5-5-5-18 CR2 18636
4x Xeon 5140 2333 MHz Intel S5000VSA 5000V Dual DDR2-667FB 5-5-5-15 16729
8x Opteron HE 2344 1700 MHz  Tyan Thunder n3500R nForcePro-3600 Unganged Dual DDR2-567R  5-5-5-15 CR1 16146
4x Phenom ¥4 9500 2200 MHz  Asus M3A AMD770 Ganged Dual DDR2-800 5-5-5-18 CR2 13693
2y Core 2 Duo EG700 2666 MHz  Abit AB9 PoGs Dual DDR2-800 5-5-5-18 CR2 11406
2% Athlong4 X2 Black 6400+ 3200 MHz MSI KON SLI Platinum nForce5705LI Dual DDR2-800 4-4-4-11 CR1 11169
2 Core 2 Duo P8400 2266 MHz  MSI MegaBook PR201 GM45 Int, Dual DDR2-667 5-5-5-15 9578
2x Pentium T3400 2166 MHz Toshiba Satellite L305 GL40 Int. Dual DDR2-667 5-5-5-13 9145
2y Core Duo T2500 2000 MHz  Asus N4L-VM DH i945GT Int. Dual DDR2-667 5-5-5-15 7793
2x Core 2 Duo T5&00 1833 MHz  Asus F3000Jc Notebook 1945PM Dual DDR2-667 5-5-5-15 7717
2x Athlong4 X2 4000+ 2100 MHz  ASRock ALiveNF7G-HDready nForce7050-630a Int. Dual DDR2-700 5-5-5-18 CR2 7280
2x Pentium EE 955 HT 3466 MHz  Intel DI5SXBK 955X Dual DDR2-667 4-4-4-11 7098
2% Xeon 3066 MHz  Asus PCH-DL iB75P + PAT Dual DDR333 2-2-2-5 6185
2x Opteron 240 1400 MHz MSI KBD Master3-133 FS AMDE100 Dual DDR400R 3-4-4-8 CR1 4863
2% PIII-S 1266 MHz MSI Pro266TD Master-LR ApolloPro28&TD DDR26& SDRAM 2-3-3-0 CR2 4857
P4EE HT 3733 MHz Intel SE7230NHILX IE7230 Dual DDR2-667 5-5-5-15 4210
Opteron 248 2200 MHz MSI KBT Masterl-FAR K&8T&00 Dual DDR266R 2-3-3-6 CR1 3851
Atom 230 1600 MHz Intel D945GCLF i945GC DDR2-533 SDRAM 4-4-4-12 3779
CPU AES
CPU CPU Clock Motherboard Chipset Memory CL-RCD-RP-RAS Score
8x ¥eon E5462 2800 MHz Intel S54005F 15400 Quad DDR2-540FB 5-5-5-15 41625
8x Xeon L5320 1866 MHz Intel S5000VCL 5000V Dual DDR2-533FB 4-4-4-12 27698
4x Core i7 Extreme 985 HT 3333 MHz Asus P&T Deluxe %58 Triple DDR3-1333 9-9-9-24 CR1 26703
gx Opteron HE 2344 1700 MHz Tyan Thunder n3500R nForcePro-3400 Unganged Dual DDR2-567R  5-5-5-15 CR1 22599
4x Core 2 Extreme QX9650 3000 MHz Gigabyte GA-EP35C-DS3R P35 Dual DDR3-1066 8-8-8-20 CR2 22435
4x Phenom II X4 Black 940 3000 MHz  Asus M3N78-EM GeForce8300 Int. Ganged Dual DDR2-800 5-5-5-18 CR2 21658
4x Core 2 Extreme QX6700 2666 MHz  Intel D975XBX2 975X Dual DDR2-657 5-5-5-15 198946
c7 1500 MHz  VIA EPIA EN CN700 Int, DDR2-533 SDRAM 4-4-4-12 CR2 17358
4x ¥eon 5140 2333 MHz Intel S5000VSA 15000V Dual DDR2-667FB 5-5-5-15 17320
4x Phenom ¥4 9500 2200 MHz  Asus M3A AMD770 Ganged Dual DDR2-800 5-5-5-18 CR2 14802
2y Core 2 Duo EG700 2666 MHz  Abit ABY Poas Dual DDR2-800 5-5-5-18 CR2 9969
2x Pentium EE 955 HT 3466 MHz  Intel D95S5XBK 955X Dual DDR2-6567 4-4-4-11 8970
2y Core 2 Duo P8400 2266 MHz MSI MegaBook PR201 GM45 Int. Dual DDR2-667 5-5-5-15 8443
2x Athlong4 X2 Black 400+ 3200 MHz  MSI KGN SLI Platinum nForce5705LI Dual DDOR2-800 4-4-4-11 CR1 8339
2x Pentium T3400 2166 MHz Toshiba Satellite L305 GL40 Int. Dual DDR2-667 5-5-5-13 7966
2x Core Duo T2500 2000 MHz  Asus N4L-VM DH 1945GT Int, Dual DDR2-6567 5-5-5-15 7109
CPU ZLib
CPU CPU Clock Motherboard Chipset Memory CL-RCD-RP-RAS Score
8x Xeon E5462 2800 MHz Intel S5400SF i5400 Quad DDR2-640FB 5-5-5-15 139481 KB/s
4x Core i7 Extreme 965 HT 3333 MHz  Asus PST Deluxe %58 Triple DDR3-1333 9-9-9-24 CR1 112330 KB/s
8x Xeon L5320 1866 MHz Intel S5000VCL i5000V Dual DDR2-533FB 4-4-4-12 958587 KB/s
8x Opteron HE 2344 1700 MHz Tyan Thunder n3600R nForcePro-3600 Unganged Dual DDR2-867R  5-5-5-15 CR1 BB84E KB/s
4x Phenom II X4 Black 940 3000 MHz  Asus M3N78-EM GeForceB300 Int. Ganged Dual DDR2-800 5-5-5-18 CR2 B0081 KB/s
4x Core 2 Extreme QX9650 3000 MHz Gigabyte GA-EP35C-DS3R P35 Dual DDR3-1066 8-8-8-20 CR2 77167 KBfs
4y Core 2 Extreme QX6700 2666 MHz Intel D975XBX2 975X Dual DDR2-667 5-5-5-15 59756 KB/s
4x Xeon 5140 2333 MHz Intel S5000VSA 5000V Dual DDR2-667FB 5-5-5-15 50995 KB/s
4x Phenom ¥4 9500 2200 MHz  Asus M3A AMDTT0 Ganged Dual DDR2-800 5-5-5-18 CR2 CB395 KB/s
2x AthlonG4 X2 Black 6400+ 3200 MHz  MSI KON SLI Platinum nForce5705LI Dual DDR2-800 4-4-4-11 CR1 38059 KB/s
2y Core 2 Duo EG700 2666 MHz  Abit AB9 PoGs Dual DDR2-800 5-5-5-18 CR2 35355 KB/s
2% Pentium EE 955 HT 3406 MHz Intel D955XBK 955X Dual DDR2-687 4-4-4-11 29844 KB/s
2 Core 2 Duo P8400 2266 MHz  MSI MegaBook PR201 GM45 Int, Dual DDR2-667 5-5-5-15 20223 KB/s
2x Pentium T3400 2166 MHz Toshiba Satellite L305 GL40 Int. Dual DDR2-667 5-5-5-13 28519 KB/s
2% Xeon 3066 MHz  Asus PCH-DL iB75P + PAT Dual DDR333 2-2-2-5 25040 KB/s
2x Core 2 Duo T5&00 1833 MHz  Asus F3000Jc Notebook 1945PM Dual DDR2-667 5-5-5-15 23969 KB/s
2x Athlong4 X2 4000+ 2100 MHz  ASRock ALiveNF7G-HDready nForce7050-630a Int. Dual DDR2-700 5-5-5-18 CR2 23852 KB/s
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| Intel claims 230MB/s read, (benchmark tools say 214MB/s read) - already on market:
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Why is Intel in the NAND Solution Business?

Delivering on the full promise of SSDs
Intel® X18-M and X25-M Mainstream SATA SSD
* Up to 250MB/s Sustained Read
* Up to 70MB/s Sustained Write
* 0.15 W Active Power, 0,06W Idle Power

* (B/day client workload = >100GB/day for 5 years
(accepted is 20GB/day)

o Intel® X25-€ Extreme SATA SSD
Porlc | + 10 Channels Architecture with 50nm SLC ONFI 1.0 NAND
* Up to 250MB/s Sustained Read
* Up to170MB/s Sustained Write
* 2.4 W Active Power, 0.06W Idle Power
* ZMillion Hours MTBF

* 35,000 IOPS (4KB Read), 3,300 I0PS (4KB Write)

HD Tach RW version 30.1.0 - Licensed to rdware Col
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| More SSD Exuberance - wow-things or as they said ‘MIND BLOWING’:

FUSTion 10Drive SPECIFICATIONS:.

NAND Type: Single Level Cell (SLC)
Read Bandwidth: 700 MB/s (random 16K)
Access Latency: 50us

Bus Interface: PCI-Express x4

operating Systems: Microsoft 64-Bit Windows(64-Bit windows XP, Vista, Server 2003 & 2008)
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with the ioDrive Duo, it is now possible for application, database and system
administrators to get previously unheard-of Tevels of performance, protection and
capacity utilization from a single server. Performance for multiple joDrive Duos scales
linearly, allowing any enterprise to scale performance to six gigabytes per-second

(Gbytes/sec) of read bandwidth and over 500,000 read IOPS by using just four ioDrive
DuosS.
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FusionHo's Solid State Storage—A New Standard
for Enterprise-Class Reliability

FUSION-IO
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Fusion-io’s Solid State Storage—A New Standard for Enterprise-Class Reliability

Fusion-io offers solid state storage solutions based on NAND flash that provide a level of integrity and availability for

mission-critical data that exceeds today’s solid state storage solutions and significantly surpasses that of enterprise-class
rotating magnetic storage devices.

With throughput and seek times many times faster than the fastest disk arrays, it is little wonder that enterprise data
centers have been keen to include NAND flash as part of their server infrastructure. The primary reason NAND flash has not
been widely adopted in the computer industry is its reputation for unreliability. There is a long-standing view that NAND
flash storage works well for non-mission-critical applications, such as media storage devices (where the occasional bit error
generally translates into a slight audio hiss or a stray errant pixel in a video), but cannot be relied upon for applications
where a bit error could crash an operating system or compromise the integrity of critical data.

System architects face a number of storage-related challenges and NAND flash technology presents its own set of unique
problems. But Fusion-io has developed patent-pending techniques to create NAND flash-based storage with reliability
equal to or exceeding that of disk-based storage. This paper describes several inventions and advancements Fusion-io has
introduced to ensure data is not corrupted or lost. Additionally, this paper discusses the probability of catastrophic storage
device failure and how Fusion-io’s architecture ensures predicable, controlled management of early device failure, long-term
device attrition and data changes due to external and data transport interference.

NAND Flash

Flash memory chips are a non-volatile storage medium (i.e., they can retain their information even in the absence of
power). The most common types of flash chips are silicon-based NOR and NAND, named after the types of logic gates
used in their design. NAND flash, introduced in 1989, has become the most commonly used type of flash chip, due to its
quicker write speed. Flash memory continues to grow in popularity as its price steadily declines, its storage capacity
increases, and its physical size continues to decrease.

In Fusion-io’s storage devices, NAND flash chips are stacked several at a time (to increase density), operated in parallel (to
increase throughput) and mounted on a printed circuit board (PCB) that plugs into a PCI-Express (PCle) slot on the server
or in the CPU. The flash media is integrated with the controller onto a single PCI-Express card.

NAND flash, as a storage medium, offers a number of benefits in comparison to rotating magnetic storage devices (aka
HDD, Hard Disk Drives). NAND flash has no moving parts and is therefore significantly less prone to shock or movement
disturbance. It is a high speed solution in both latency and throughput. Temperature and humidity resistance mean that it
can operate in a number of different environments. Finally, NAND flash consumes significantly less power than rotating
magnetic storage devices, particularly when you take into account secondary power requirements for device cooling.
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However, NAND flash does introduce a number of potential failure points including:

+ Media — Media failures can occur on the NAND flash chips themselves.

+ Transport — Transport errors can occur anywhere along the path carrying data from the CPU through to the
NAND flash chips.

+ Management — There is a small chance that management problems can occur within the logic of the device itself.
The code that controls the operation can contain technical problems that can result in data failures.

+ External — External problems can affect any part of the process.

+ Device Failure — Catastrophic hardware failure can also occur. This includes the possibility of internal
short circuits and open circuits within the memory array itself.

Protecting the Data

Implementing a variety of design and architectural strategies for protecting data integrity, Fusion-io’s NAND flash devices
greatly exceed the reliability of rotating magnetic media storage devices, while providing performance that is orders of
magnitude better. Fusion-io protects your data at every step, ensuring that nothing is lost or corrupted in transit or on
the media.

Data Integrity

Data integrity means having a high degree of confidence that what you put into a storage system is exactly what you
get out when you request that data and it is the most important function of a storage system. While being moved from
a computer’s RAM or CPU to the Fusion-io device, several proven industry-standard approaches are used to ensure data
integrity. The CPU, chipset, and RAM use SECDED (Single Error Correct Double Error Detect) or chipkill (method for
on-the-fly replacement of a failed chip) to ensure accuracy. Once data is written to the storage medium, it is again
checked for accuracy.

When data is read from the storage medium, error correction techniques are again employed to ensure that the data
being retrieved is correct. The device can correct a substantial portion of the data being read. NAND’s reputation for
unreliability is based on studies that show potential data loss without utilizing error correction — or less correction than
that employed by the Fusion-io device. Using the methods described here, Fusion-io devices can produce results that
exceed target error probability by about four times. Fusion-io’s devices also use a patent-pending approach when writing
data, which allows the data’s path to be reconstructed from information generated during the write process.

Data Availability

Data availability means having a high degree of confidence that data stored will not be lost, either while in transition to
the storage device or after it has been written to the media.

Fusion-io employs a wide variety of techniques to overcome some of the common problems associated with data availability
in general, and also addresses some that are particular to NAND flash as a storage medium. Generally speaking, NAND

flash is substantially more reliable than rotating magnetic media. It eliminates the chance of mechanical failure




(the failure associated with moving parts). There is, however, a chance of bad chips and chip wear-out. Fusion-io
mitigates this risk using a variety of approaches.

Fusion-io’s redundant, patent-pending approach to writing data allows data to be rebuilt at a very high rate of speed,
ensuring rapid data availability. Data is also regularly moved and checked for accuracy to ensure that it does not deteriorate
on the flash chip. This also consolidates good data and reallocates space on the drive to ensure greater data availability.
This system also spreads data evenly across the device, ensuring uniform wear across all chips.

Additionally, Fusion-io uses multiple error correction code (ECC) techniques to identify and correct faulty data. Using
ECCs, the device controller can correct up to 11 missing or incorrect bits out of every 240 bytes. One of the biggest
benefits of ECC routines is that it they allow the device to predict the likelihood of failure on individual chips. When a
particular area of a chip has passed a set unreliability threshold, its data can be moved and that are will be taken out
of service. The controller continues to identify and remove bad blocks, regions of chips or even entire chips so that
ordinary wear-out does not cause catastrophic failure rather a very predictable wear-out.

Device Longevity

The majority of this paper has concentrated on NAND flash in an enterprise-class storage device, and how to leverage
its strengths while overcoming its weaknesses. NAND flash, however, is only part of a Fusion-io’s storage device. The
flash chips reside on a PCle adapter card that has a number of other parts as well, all of which are susceptible to failure.
The life of a NAND flash storage device can be estimated by examining the failure rate of its component parts. Wear-out
is generally a function of having lost enough storage cells that both capacity and reliability drop below acceptable thresholds.
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This can be assessed by evaluating and keeping a record of the amount of errors detected at each physical location.

NAND flash wears out at a predictable rate as described by the formulas below. Effective use of wear-leveling strategies
employed by Fusion-io can significantly improve the life expectancy of its drives. Please note that the formulas are

applied to both MLC and SLC NAND-based non-volatile memory technologies. Single-Level Cell (SLC) NAND and Multi-
Level Cell (MLC) NAND offer capabilities that serve two very different types of applications — respectively, those requiring
high performance at an attractive cost-per-bit and those seeking even higher performance over time, that are less cost-sensitive:
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Average-lifetime = lifetime / read-write- ratio

TYPE / WRITE DUTY AVERAGE ESTIMATED LIFETIME FORMULA

SLC flash @ 40% write duty 25 calendar years
MLC flash @ 20% write duty 10 calendar years
MLC flash @ 40% write duty 5 calendar years
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Average estimated lifetime based on Fusion-io lab testing

The read/write ratio is difficult to predict, and will vary considerably from environment to environment. As a point of
reference, the International Disk-drive Equipment and Materials Association (IDEMA), an industry trade group that publishes
storage device standards, recommends a read/write ratio of 60%/40% for its server-class device reliability testing
(IDEMA Standards, Document R3-98).

Flashback Protection

Enterprises have long sought to take advantage of the speed, size, low-power and high-performance of NAND Flash
because of its potential to change the way they manage large amounts of active data. The primary objection to NAND
flash has been the reliability of the medium. Fusion-io has eliminated this barrier by inventing a revolutionary self-healing
technology, known as Flashback Protection, in our controllers that instantaneously restores, corrects and resurrects lost
data in the flash-based storage sub-system. Flashback Protection is accomplished by collectively using advanced bit
error correction, proactive data integrity monitoring of stored data and the recent addition of a dedicated chip to repair
failed devices.

Fusion-io is the first and only company to bring RAID-class redundancy and reliability using Flashback Protection down
to the card level. The Flashback Protection system allows users to diagnose and correct system errors. Fusion-io integrates
dedicated NAND flash chips, which offer information that enables the detection of single bit errors. This technique eliminates
data loss due to chip failures and extends the usable lifetime of the NAND flash-based storage device. The NAND flash
chips on Fusion-io’s products contain an innovative storage architecture that enable it to deliver the performance, and
now the reliability, of a storage area network (SAN) at a fraction of the power, size and cost of traditional disk arrays.

Controlled Predictable Usage Versus Catastrophic Failure

Among the greatest reliability benefits of the Fusion-io storage device is its ability to:

+ Restore and Protect data

+ Monitor and predict media wear-out

+ Correct bad data as necessary

+ Take blocks out of service when their failure rate becomes unacceptable
+ Replace bad chips on-the-fly

+ Move the data to a known good location (and update corresponding mapping information)

Data stored on the Fusion-io medium is double protected using both ECCs and parity data on the redundant chip.
The net effect is that wear-out of the device, instead of being catastrophic, is predictable and incremental.
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A Fusion-io device provides advanced warning prior to wear-out. Fusion-io supports today’s monitoring management
functions to measure and report on the device’s status and usable life. In almost all cases, device upgrade is a smooth
and predictable process, rather than an emergency situation.

Fusion-io protects your data at every stage of its path from your applications to the NAND flash storage medium, ensuring
that nothing is lost or corrupted along the way or while the data is being stored. Data is checked multiple times, using
several error detection methods. Once it reaches the storage medium, it is stored with robust error correction encoding
that lets the flash device not only identify but correct bit errors. Fusion-io’s data integrity design target is a 1 in 10*
probability of undetected bad data and a 1 in 10% probability of uncorrectable data, as compared to a 1 in 10*
probability of undetected or uncorrectable errors for rotating magnetic storage devices.

Conclusion

Now with Fusion-io’s comprehensive approach to data integrity, it is safe to exploit the exponential performance gains
and many other benefits offered by NAND flash storage. The storage architecture pioneered by Fusion-io ensures pre-
dictable, controlled mitigation of early device failure, long-term device attrition and data changes due to external and
data transport interference—issues that have up to now limited the adoption of NAND flash-based storage at the
enterprise level. Fusion-io’s NAND flash devices exceed the reliability of rotating magnetic media storage devices while
providing an order of magnitude performance improvement.
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Fusion-io Announces the ioDrive Duo—The World’s Fastest and Most Innovative SSD

PCI Express, server-based solid-state storage offering sets a new standard for enterprise
application-centric storage, with up to 640 gigabytes of capacity and
1.5 gigabytes per-second of sustained throughput

SALT LAKE CITY - March 11, 2009 - Fusion-io, the leader in solid-state architecture and high-
performance I/O solutions, today announced the ioDrive Duo, which doubles the slot capacity of
Fusion-io’s successful PCI Express-based ioDrive storage solution. The new ioDrive Duo is the
market’s fastest and most innovative server-based solid-state storage solution.

With the ioDrive Duo, it is now possible for application, database and system administrators to
get previously unheard-of levels of performance, protection and capacity utilization from a single
server. Performance for multiple ioDrive Duos scales linearly, allowing any enterprise to scale
performance to six gigabytes per-second (Gbytes/sec) of read bandwidth and over 500,000 read
IOPS by using just four ioDrive Duos.

“Many database and system administrators are finding that SANs are too expensive and don’t
meet performance, protection and capacity utilization expectations,” said David Flynn, CTO of
Fusion-io. “This is why more and more application vendors are moving toward application-centric
solid-state storage. The ioDrive Duo offers the enterprise the advantages of application-centric
storage without application-specific programming.”

ioDrive Duo Product Details

The following specifications describe the physical and performance characteristics of the ioDrive Duo.

Performance

Based on PCI Express x8 or PCI Express 2.0 x4 standards, which can sustain up to 20 gigabits
per-second of raw throughput, the i0Drive Duo has more than enough bandwidth to obtain indus-
try-leading performance from a single card. The ioDrive Duo can easily sustain 1.5 Gbytes/sec of
read bandwidth and nearly 200,000 read IOPS. Its performance metrics are as follows:

* Sustained read bandwidth: 1500 MB/sec (32k packet size)
e Sustained write bandwidth: 1400 MB/sec (32k packet size)
* Read IOPS: 186,000 (4k packet size)

*  Write IOPS: 167,000 (4k packet size)

* Latency < 50 psec
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Reliability

The ioDrive Duo offers unmatched solid-state protection for data integrity and reliability with
triple redundancy for a single storage component.

e Multi-bit error detection and correction

» Patent-pending Flashback protection, offering chip-level N+1 redundancy and
on-board self-healing so that no servicing is required

* Optional RAID-1 mirroring between two ioMemory modules on the same ioDrive Duo,
offering complete redundancy on a single PCle card

Capacity
The ioDrive Duo comes in the following capacities:

* 160 Gbytes
* 320 Gbytes
* 640 Gbytes
e 1.28 TB (second half of 2009)

The 10Drive Duo will be available in April 2009. To find out more about how this and
Fusion-io’s other enterprise solid-state storage products can benefit your organization,
please visit www.fusionio.com.

About Fusion-io

Fusion-io is a leading provider of enterprise solid-state technology and high-performance 1/0
solutions. The company’s solid-state storage technology closes the gap between processing
power and storage needs delivering breakthrough performance at a fraction of the cost of
traditional disk-based storage systems. The result is a world of possibilities for performance-
starved applications.
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> Sustain over a GB/sec of handwidth
> Easily RAID multiple ioDrive Duo’s
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o > (S support for Windows, Linux & Solaris
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5 ioDrive Duo Capacity 160GB 320GB 640GB

©n NAND Type Single Level Cell (SLC) Single Level Cell (SLC) Multi Level Cell (MLC)

) Write Bandwidth 1.1 GB/s (32k packet size) 1.4 GB/s (32k packet size) 1.0 GB/s (32k packet size)
“'_ Read Bandwidth 1.5 GB/s (32k packet size) 1.5 GB/s (32k packet size) 1.4 GB/s (32k packet size)
; |OPS* 200,832 reads (4k packet size) 185,022 reads (4k packet size) 126,601 reads (4k packet size)
= 132,118 writes 4k packet size) 167,784 writes (4k packet size) 180,530 writes (4k packet size)
2 Access Latency 50us Read 50ps Read 80ps Read

Bus Interface

PCl-Express x8 and PCl Express 2.0 x4

PCl-Express x8 and PCl Express 2.0 x4

PCl-Express x8 and PCl Express 2.0 x4

Weight

Less than 10 ounces

Less than 10 ounces

Less than 10 ounces

Operating Systems

Microsoft Windows**, Open Solaris 10
Solaris 10, RHEL 4 & 5; SLES 9 & 10

Microsoft Windows**, Open Solaris 10
Solaris 10, RHEL 4 & 5; SLES 9 & 10

Microsoft Windows**, Open Solaris 10
Solaris 10, RHEL 4 & 5; SLES 9 & 10

Wear Leveling and

Sophisticated ECC
(@ 5-TB write-erase / day)

24yrs

48yrs

16yrs

* Performance achieved using multiprocessor enterprise server ** 64-Bit Windows XP Vista, Server 2003 & 2008

ENVIRONMENTAL SPECIFICATIONS

STANDARDS AGENCY
Form Factor Full height, 3/4 length PCI Express 2.0 US / Canada FCC Part 15, ICES-003, Class A
Connectivity PCI Express electromechanical spec 2.0 Europe 2004/108/EC EMC Directive CE Mark;
Power PC| Express power spec 2.0 Japan VCCI, Class A
Taiwan BSMI, Class A
New Zealand /Australia AS/NZS 3548 Class A
RoHS RS (Directive 2002/95/EC)

Min Max
Temperature (°C)* Operational 0 55
Non-operational -40 70
Air Flow (LFM) 300
Humidity (%) Non-condensing 5 95
Altitude (ft) Operational 10,000
Non-operational 30,000

100% Assembled in the U.S.A.

* Temperature derated 1 C per 1000 ft elevation above sea level
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> ess than 50 pis latency
> Easily RAID multiple ioDrives together

=
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o > Managed like simple block storage

o]
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o ioDrive Capacity 80GB 160GB ‘ 320GB

©n NAND Type Single Level Cell (SLC) Single Level Cell (SLC) Multi Level Cell (MLC)

=) Write Bandwidth 550 MB/s (random 16K) 600 MB/s (random 16K) 500 MB/s (random 8K)

u__ Read Bandwidth 700 MB/s (random 16K) 700 MB/s (random 16K) 700 MB/s (random 32K)

; |OPS* 102,000 (random 4k reads) 104,400 (random 4k reads) 60,000 (random 4k reads)

, (random 4k writes) ) (random 4k writes) , (random 4k writes)
91,000 103,925 79,000

; 88,000 (70/30 random 4k mix) 95,000 (70/30 random 4k mix) 65,000 (70/30 random 4k mix)

2 Access Latency 50ps Read 50ps Read 80ps Read
Bus Interface PCI-Express x4 PCI-Express x4 PCI-Express x4
Weight Less than 2 ounces Less than 2 ounces Less than 2 ounces
Operating Systems RHEL 4 & 5; SLES 9 & 10 RHEL 4 & 5; SLES 9 & 10 RHEL 4 & 5; SLES9 & 10

Microsoft 64-Bit Windows**

Microsoft 64-Bit Windows**

Microsoft 64-Bit Windows**

Wear Leveling and

* Temperature derated 1 C per 1000 ft elevation above sea level

SAFETY
US / Canada UL60950, CSA C22.2 No.60950-1-03
Europe TUV EN60950-1:2001; 3N50825-1:

100% Assembled in the U.S.A.

Sophisticated ECC 24yrs 48yrs 16yrs
(@ 5-TB write-erase / day)
* Performance data provided by Medusa Labs. ** 64-Bit Windows XP Vista, Server 2003 & 2008
STANDARDS AGENCY
Form Factor Low profile PCI Express x4 slot (spec 1.1) US / Canada FCC Part 15, ICES-003, Class A
Connectivity PCI Express x4 (electromechanical spec 1.1) Europe 2004/108/EC EMC Directive CE Mark;
Power PCI Express x4 (power spec 1.1) Japan VCCI, Class A
Taiwan BSMI, Class A
New Zealand /Australia AS/NZS 3548 Class A
ENVIRONMENTAL SPECIFICATIONS Rokic RS (Directive 2002/95/EC)
Min Max
Temperature (°C)* Operational 0 55 —
Non-operational - 40 70 1
Air Flow (LFM) 300
Humidity (%) Non-condensing 5 95
Altitude (ft) Operational 10,000
Non-operational 30,000
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