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SYSTEM FOR SOFTWARE SOURCE CODE COMPARISON

DESCRIPTION

[01] Computers and computer technology have become an integral part of today’s society.
Computer software running on computers enables the computers to accomplish many different
tasks. Computer software includes any kind of computer program that may be run on a
computer.

[02] Software engineers develop software by writing source code that is then transformed into
a computer program or into part of a computer program. Source code is typically a type of
document that people can read and understand. When it is compiled and/or linked it is turned
into code that is understood by the computer so that it may be executed.

[03] Many software engineers change jobs in their lifetimes. Their employers may be
concerned with whether or not they take source code from their current job to their new job. The
development of software often costs a company a substantial amount of resources. Many
companies would like to protect their investments in the software they have developed.

[04] Intellectual property law may be used to protect many aspects of computer software.

[05] The open source movement has made it very easy for source code written by one person
or company to become part of another piece of software. Open source software is freely
available and can be downloaded from the Internet. Employees, with or without their employers
permission, may submit source code to open source projects.

[06] It would be beneficial if systems and methods were provided for a person or company to
determine whether they are using source code from another source. It would also be beneficial if
systems and methods were provided for a person or company to determine whether someone else
(e.g., an open source project) is using their proprietary source code.

[07] Figure 1 is a block diagram illustrating a system for comparing source code. Software
source code A is taken as input by a profiling block which performs profiling on the source code
to produce a metadata file A. The profiling tool may perform multi-source characterizing and a
one-way transform. By making the transform a one-way transform the system will protect the

proprietary nature of the source code. If the source code could be reverse engineered from the
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metadata file, very few companies with proprietary source code would want to use the system for
fear of disclosing their source code to others. By making it a one-way transform, they may be
comfortable that their confidential information and source code will be kept confidential.

[08]  Software source code B is taken as input by a profiling block which performs profiling
on the source code to produce a metadata file B. The metadata files are then compared to one
another and a report is generated. The report will reflect how closely the two pieces of software
resembled one another.

[09] Figure 2 is a block diagram illustrating a system for managing a database of source code
and a database of metadata. In one embodiment this system may be on the Internet so that it can
be accessed by third parties. Third parties may submit source code, metadata and the like and
they may also request comparisons of source code and metadata. In addition, a web agent or
crawler may be used to mine data from the Internet or other sources.

[10]  What is claimed is:



1. A method for comparing software source code, the method comprising:

profiling one or more pieces of software source code using a one-way transform having a
natural language characterization algorithm;

generating metadata based on the profiling;

comparing two or more metadata files; and

generating output reflecting the results of the comparison.



oS s epuepyuoy Ty

uondadsu] Aay] aliqnd —
uopezuajoeieyd jeuoisuswip-yInN —
uoisng ejeq —

9snoH buues|) di

“suonedsljddy maN




leuapiuod OIS

134938 401

i sy

‘JusWISSasSSY 18aly] / Buljijoid 991n0S-RINy / UOISN ejeqg
punouboeg




jeuapyuod OIS

toﬁmﬁt&oﬁmco jo0lqo 7 uoisn4 ejeg

P

e e e g e s G g YRS




{eljuapljuol 0Js

eJjoadg pue
SjuswIWwon
Joyiny

eljoadg
JUS0Y

B

wngyos|ynd
aull-Ag-aun

spiomaley M

. ETan 3 g
Pniiend XD WL T TV VTS N ¥ A T XeOTHTD
e PTOA Ty PG “ATY I WOTARERAG K O TR ) - AR PRIED PG TAnEND 81 . “:whwt_n mEmw

N P faachag - SrLETING peIT]

TR e an
e PR TV o

30 PR FOTTAR A ‘XD <R o KOWpaX - -
S w0 (TR T ¢ (75 W) T UOPREN mmmop] s vt a0 TIRD - .
S . ainjonJy
39 AT (R PR 30 ERIID AR ‘ATTIIRATY P P

[ g—

- S " Sr— o -~

Juasema

awesg

=izt o o

ODS S

;mowmrﬁoﬁ_m;o di

uojjeziisjoeley) adlajnos-jjinA



leguapijuod 0JS

Bujpu d juajed

Auadoud
jenjoajiauj
Aiejandoad

uoyjeziiajoereyn
di

alqnd

I I o e e e S e Waesc A 2 : B T R S S g e i = g Sy

L Uonoadsuj Aayf a1jgqnd

E s o P



Ce S TS T e puopRuoy- il

uoliubos9y uisped -

sisAjeuy jesjoodg -
Buissasoid abenbue jeanjeN .
Buuayjes ejeq .

S|00] sisAjeuy di




[eusapiuod 09S

13¥03S dO1

Buijyoid @24nos-y|njy / uoisnd ejeqg
punouabyoeg




lejuapyuad 09S

sawINsSayuol|iZ -
| qnyaliy -
Buissasoud abenbue] jeanjeN —
ABojouyos9}

|oPOIAl dl 0OS @ul -

auIpnO

-



jejjuapyuo)d 098

paysaijali

}S0D Mo Aisnonujjuo)

oseqejeq puewaq uQ

UOIJBUWLIOJU| mmmm—| i 1)

A1o3da11Qg

U o

921nog ejeq
painjonssun

‘pauljep }I9S ‘IseA
jJauldluj

_m,m:.mcm..._ _m._Bmz
pue
mﬁw@:com vw._;_._.,_usbm

—]

Buissas0.4d abenbue] jeinjenN




_mzcmn:coo O3S

$)0q0J 3y} aunj Ajsnonuiuod
yoeqpooy pue AjiAjoe jenjadiagd —
auysy -
sajyoud sosn
— ‘, \ U3IM JUB)SISUOD JUBJUOD IBAlIBP O}
U3y 9Z1InlN 53004 Bujyojew pasueape Aiddy —
sjonpoud uonewsojul
ojebaibbe pue sajewwns sjeat) -

°ziln -
[opow ejep ayj 0} spiay eyep
Mau ppe pue auyap Ajjesiweudp
uay) ‘sjdasuod A3y aje}ds4102
pue 13A09sIp sjoqod Bujuies] -
japouw ejep pazjuebio Ajjesido)
pauljap-aid ajejndod sjoqoy -
aziuebip .
oyjeo wN_CNm._O abueyo 1o
T 4 ‘qndui ‘Joyjeb o} paiinbaa soqejoN
soy)s
oM JO |esidAes} dodap ‘pasnaoy
apinoid sj0qOod UBALIp-|e0D) —

wyes .

A AT S G R L e e AR T U b B B R SRS R 5 20 R A TR R L T A S, L

ABojouyss | Buiiayjes Jusjuor)




- poaes

soyozeu

DA

[ejjuapuod 09S

ISZTUT
ITF-3889¢ P 3-¥

FORRUOD TIEWS
79487 2ousrTIodNs EIUTJA
T HOTREIOT sndxo)y
erIazxrIo Asy

sHoTFLZTTOISUSE 00/
spdoouoo oseq ¥gT |swqoy Wretird=rs |

yood & SOTY
% sownseI XO7

q4auxajul

Y

ainjoaliyaay pekojdaq



sasAjeuy
Ansnpuj

sa|yoid
di
]

BuiziuebaQ
juajuo’
00Ss

1811Udpijuo]d OIS

‘saseqeje( JUSWUIBA0D
.; seqejeq Juowiwisnog |
[ —r
° R ,. o . o ! m Ul . .,a,
o, L so}lg qoM djes0dioD. _

L4 [ ]
o° ..... ._ sdnosg smeN _
® o® :
0. .0.. wwmﬁﬂ—ﬁsoz
.OO .QOQOOLH U_
, sisiqJojeads

Buayjeo ............._ __S)s1 J9yeads | _

[ J

sececcecoe * m:O_uﬂ_OOmm< _N:O_mmwho.-n— '

..o.o “tee., .ﬂ sosea|oy ssald L
®e
[ ]
T ...m sbunyoas |
| ..F spieog qor U'

A— SST—— i

Buusyjes uoljewioju] 09OS



jepguapiuo) 00S

*uoljeAouUl SNONUIJUOISIP apirosd 0)
salbojouysa) pajeloosseun Ajjeuoljipes) snovea abisp —
ajeAouu] 03 Apjiqy
Bunjoes} 4j asemyos ‘Buiyinioai-a ui suoyesyjdde pakojdsqg -
JUaUO9 2u19ads Auysnput Je pajabie)
Ajjeonpuewas saysunay buijyoad oyne ‘uonoeaixs joel ‘diIN -
ainjonJisedjul
Buisayjeh jJuajuod paseq Juabe ‘ajgejess ‘paynquisiq —
apo 921n0g .
sjudjed -
SawNsSay o
sjag ejeq painponiisun abie Buiziuebig pue Buuayjeo —
ABojouysa) pajesysuowdq -

LTI L I ey

aduaIdIg OOS 9yl



ERUSPHU0D

I
!

eUy sjdwexy

i
|
=




ﬁdﬂgwér S

(ymud aBed aBiuf :sua) auared uo snuy

T R e A B i e X 10 o i 7
e et e ivmen M h!..l.l!..uu,l it

P N R L T LU anarny. 3 - B RN, |

- av!!
*irw T e s en” g ey
USRI o

- neax
:c.,iunnli-nﬁﬁﬁnl
_

SRR
fpmry
£ o T et e
oD@y amn

FETOIREGIY RIT T
TR w araw

(e PR
“Pe PIOA “TM, PR ‘LG R} WOTASERO FT ~dxg) STl U FRIILD WIPAES AN €D AR PUILTAL ATIOENp .
20 ORI ‘) - SRR PIITTOEY KR MATHAL S -

W ) Aamading - SQULNeIMY AR o

pnsen fTI TV

T WL D ERRERW ST TWOTIRIIRT BEDRED O -

oI eeaE BT

20 PRy STROTTER A b IR 30 wopEvaxd
TR omD PR T (B, 9) T UTPRRY. oot
I TESED (8D AR 0 WET AL THIN pean
2.4 9T SRQ 30 CAWIDO AN ARATTIEATY
Swamue o

2w .

lejuapyuod 008

sisAjeue

pealy} di|
aousbijjay|

uewny

w_w.bw:,q
jenoads

seyoless
piomaley

sisAjeuy

wwon
Hda
daigy

JUBIUCYD

juasayig awesg
21njonis

Jussolid

aweg

e e . DSTEUEGE B e AU O 0

R

69°6°T xnu)

ov'v'z xnury

sTTTxMuN

Jopeoy O
e3.n08 0

00€

- 05E

m@

j[dwe

apo9d 924n0g ul Buidei] di

o



|euapiuo)d 00

3y} 8pod B ul pasn
wid) K1aAa 03 (, Joquinu samod,, 10) Aousnbayy e subissy —
s1omod aAlodadsal 11vy)
Aq poaoejdai s3dasuod ayj sull yoea 104 SpIoddd YoIym ‘ajy
924n0s Yyoea 10} 9|1} Aouanbali} 3doouod mel,, e 8dnpoid —
aseq
98P0 aJ41jud 3y} ul pasn sj 3daduUo09 Jey} sawiy Jo Jaquinu
ay] si yoiym — 3dasuod yoes jo  Jamod mel,, ay) dn Ajjep —
aj1} Aieuonolp e ul s}dsduod ayj spaodal pue ainyonas
aul| 8y3 sulejal Yyolym ajlj 3deduod mel,, e adnpoid —
:uonjewsojul 3dasuod Jayjes) .
(1) ¢ “5 8 ‘x9NI Sa9)OkIRYD D1J103dS-] —
saoeds S}IYM —
sjuswiwo) —
:Aeme ding -
sajl} (y') Japeay 10} pue sajij 9" 10j Aleuol}olip Juaialig —
aseq apod e ul ‘aul] Aq aui| ‘9ji} A1oad ss8204d -

e e

mvoovﬁ_som 10} mo_t_m:o:o_,a ydasuon

yoeouddy




[Euapljuo]d 00S

Areuonoip 1dasuod ayj wouyy
aul| jey) jo tamod ajebaibbe 810} ayj SI SIXe |edludA —
3]l 9y} JO J3quUINU dul] Y} SI SIXe [RJUOZLIOH —
Jewio} yeya-eq i aji ay) Aejdsip pue joid ued
3|14 9Y) ul saul| 8y} jo Jamod |ejo) ay) pue ‘ajy ay)
Ul pasn s3dasuod JoupsIp Jo Jaquinu ay) ‘aji} a8y} ul saujj
JO Jaquunu 3y} ‘Sjij 9y} JO dWeU aY) UILJUOD |IM dUl| Y —
sjieys Arewiwns jeaygoadg 9anpouad
(yo9yspeauds e 03 Induj Ases 10} aulj e uo
s1daouo9 Juasaip ysinbuysip 03 ul Ind Ajjeidnilie aie suojoo
8yl) L:00€:Z1:€9€Z 9l Y0oo] Jybiw auyj e :ajdwexy —
KAreuonoip
sndJio2 8y} woJj 3dasuod jey) jo samod ay)
0} }Jdaouo9o yoea ajejsuel) ‘ajij e ul aul] yses 104

, swesboysIH S_,xau:ou 9dnpoid

yorouddy



lefjuapyuod 09JS

LsenesD 6¥ »mw .mv €Y Ly 6€ L€ G& €€ L¢E mm L? S¢ ¢g¢ —N 61 Lt € [ S ) L S € L 0
Zselisesmm 0000S
sepesO

Mmm?m”ﬂ_ .v,-ooooor
[E--TPR-N-3 | 0000S1
gsea g 000002
FE-E-IVE-XS] | 0000SZ
gsapa g -00000¢
gsenosm L 0000SE

Lseppa gl i
wpmw”._mMD :N-ooooov
~lLoooosy

19)sewsojydesBpoLies/elowad/siaAlip/
IS 6% L¥Y SP €V v 6€ LE SE€ €€ L€ 6T h.— Gl €1l
seuegO ot — 1T T F 0
ZseuegH 100005
gseuegd - 000001
ysellesd 000061
Gsauuagl - 000002
gsauagm i 000062
AR | 00000¢
gseuesH 0000s¢
gseleSH £+ 00000V
Olseusgm 1 0000S¥
1000005
Asyiqspe golLes/eiowod/siaAlp/

Juasedde sj Ajuejiwis , Jesyoads,, ay) —
Jainjoejnuew awes ayl Aq 38:30.5_ [3UI3) XNuIT Ul s9jly JSAUP woly sweiboisiyom] .

B

i T

i 2 )

sajdwexs ‘sweibojsiH ydesuon aosnpoid

yoeoiddy




J+ XVIA ¥¢ sasprdms proar o3 330 umade /10,0, =+ ¥
MOPI040 £TESS920I0m PresE 0) SENS 0 4/ L =y U

3 (s = EBppsE 0 - ,0; n.?;m
g wmex
A&:»:.&EM

ity ud

1958
/*HONOUHLTTVA/
[C

.~ O5BD

) @ yagpus

[T A
(2)aaedssy) appm

Y (4, «ppsH)

WIJAL
‘p=3ni‘opg

Lg(, xen pawSysun }sued) = d, reyo paudimm suca

}

(95, 202 }5UG)LINNL
FdAL

LORNAIoPSH

¢ = Sou ‘2 puy xoysyBax
tu-Juof xouspRax

}

(4, xexp xusySaxyae
Ruar

000021

000087

- 0000PZ

0000SE

4 00002p

00008y
0000¥5

o710 N Hod 9N q

oL

(4 [ [}

nﬂ..."._.,a‘.mn.

CF pguT o - TIEd Teoeds KR

3 LB 15 0°G L4GE I dBps T IPnYnui AUS PN SAS QNS UOWWOIL | £DAIDWBW W 5 m soyompdor

S$O0PRja) pAUX U AU UGS ISNIBU-PUD PUS UOWWIOD! | £ [euInol spasiarsy /12 w 8JX/83

012 89€ Lb6E 0:0€4 02|01 NS HOA DI GI UOWWOIL b I i 1DS 01 US b gRI yDse gy | P10L

uostedwo)) [enIAS

moyg | 18962v6E 0/0E'9'9 021019 28 W00 00N ) U0WWod:rp Y (Bs Orus pgar Yo

Aepdsip 03 swogouny 13IMF

25%dl

« SN

By Tsunadeds/dxfeIe/121 SEZ [+ 69/l @) ssopy

D&Y (-

( 1.@ %oz.@ E_ss%ku ﬁsxﬂx @ @ _U @ : ﬁs@

n_nI n.oo._. mnu_5>bm 3!> ¥wp3 8&

1810)dX] 19UIIU| JYOSOIINY - MOPULA UesLivdwo) 9po) adines &

siskjeuy [eijoads



0000¥% |

‘anuuod
Ylehnuay 1 ic-Anuaj ¢ (X 2 ¥) =+ od
X Ad4|LAS AdgldNT ddd sses

<

‘anunuod
He-Anuay 1 yl<-Anuay ¢ (X == v) =+ od
X dd4I0Ar ddgldNg T ddd oseo

‘anunuod
Yle-Anuay @ e-Knuoy § (X =< V) =+ od
X 4dElaDr” 4dgldNL Add ased

‘anunuos
Y-Anuay : Y<-Anusy (X < v) =+ od
X AddlLOf AddldiNG ddg 9sed

‘anunuod
H<-Anudy 2 1f<-Anuay ¢, (i<-Anudy 3 ) =+ od
N Ad4lLAST AddldNL ddd 2ses

U::.S:oo
Jl-hnuay : af<-Anudy ¢ (i<-AQuay == v) =+ od
A Addl0Ar 4ddldING ddg ased

3

‘anunuod
J-Anuay - fe-Anudy ;, (l<-ABuag =< ) =+ od
N AdIFO AddldNG Adg 3sed

nunuod
H<-Anudy : 1f<-Anusj ¢ (<-Anudj < ¥) =+ od
M AddlLOf dddldNL Jdd 9sed

1exxg 9p0))

- 00000¥

<1 000009

e+ 000008

= 0000001

£ 0000021

= 00000¥ 4

T# uonoun,y

9°I9)[1J"2100°J9U: 9[I,] XnuUI'|

10e0X7] [BN2adg

‘anunuod
Herod safe-od , (X 39 W) =+ 0d
X AdglLASs 4d9ldNg - dd 9sed

‘anuyuod
Jl<-od 1if-od ¢ (X = V) =+ od
X ddalOdr AddldNG T ddd 958>

‘anuyuod
Hle-od :3fe-0d ¢ (X =< V) =+ od
‘X Ad9iaD(” AddldNT Add 25e0

fonuyuod
Jleod 1yfe-od ¢ (X < v) =+ od
X" 4d4lLOf JdaldNl Idd 9sed

‘anunuos
Jle-od 1 ¥f<-od , (<-od 79 ) =4+ od
N dddlLas! ddaldNT ddd 2sed

‘anuyuod
H<-od 1 3le-0d ¢, (Of<-0d = V) =+ od
O 444l0df dddldNS ddg dsed

‘anupuod

Jl<-od 1 <-0d § (<-9d =< V) =+ od
N JdeEaOr AddldNe ddd 2sed

‘anupyuod
Jlemad 1 3l<-0d | (f<-0d < V) =+ od
N dddlLOr 4dgldINe 4dg ased

1oenXg 3poy)

14
664

91
66l
144

88
LY

(933
001

000002

-00000%

000009

000008

40000001

40000021

L o0000%1

cHuoounyy

0 jd:yd 10U sIn uoWOD 9] AWSISAS



jejuapyuo) O00S

“I9PI0 JINV'S 9y} ul Ssweu djgelieA JVS dY) 9sn ‘uoiduny
FJNVS 34} apirnoad Ing ‘Ajjuaaayip pajuswajdwi ase spoyjaw ay

!YSeWIusAglssg = [{SeWIUDAZISSSD) DUNISD
{paeDissay = [pPaedaasaysH] oungs) !yeaaq
{snjel3s3sn = [snge: an8D]oungsd ! (ze ‘Te)ssew jueas 3es erownd uinjex
f{3usTrDI93IsThOIRQ = [quaTIDIL3sTBaIDOSD] 2UNIsH s NECWAUSAFISS 88D
!3USTIDILISTORY = [FusTTDa®3sTHaysD] pungsSd IyeaI1q
!+ ‘(ze ‘1Te)P 3osoa1 eTowod uinisx
°Tqe3 UPIRdSTP UOTIDUNG SO SFTIETATUI » :pIeD39say ased
/ ‘yeaaq

}

()SOUNFEDITUT PTOA

®38 396 eTowod uinjsa
- CEN RIS IS 9SRD
\\1\\\\ !3eaaq
HmvucwwHUHH@mWﬂmmumvlmﬂoEom uinijsa
MSeWIUSAEISS qUT dT3eas 7] - :3jusTDIL3sTbaxag ssen
paIe)1asay 3JUT OTIeds - P Iyeaaq
8n3e35385 3UT o13eas ! Te)3uaT(o xo3s1bex ertowod uinjsx

jusI(DI@3s T8 JUT OT3eas .\\1\\|||||||\|||\|\|||\||||lv."ucmﬂﬁuuoumﬂmmm ased
JUSTIDISISTESY IUT OT3IRIS |- } (oun3) yo3itms

(cex proa

eoe

f{ » AASEWATSD ‘JUT ‘x PTOA ‘4 3UT
£ » 3IAIPIEDISUSD ‘IUT ‘s PTOA ‘5 3IUT
! ( % 33d3e3aS3®HSD ‘UT ‘x PTOA ‘4 2UT

* *
* *

f( x PTOA ‘3UT ‘x PTOA 'y 3UT
£ » 3ITIO6BIYSD ‘3IUT” ‘¥ PTOA 'y 3UT

— e e e

-dxopy WEI UITM 30BIIUC) ITNPIYDS dA¥Y VSO AQ poIDTIISOI 2INSOTISIP

* ‘Zex PTOA ‘Tey PTOA ‘DUNI 3JUT)S8DTAIDSPIRD 3UT
0 uotjedrTdnp ‘Ssn - S3IYLBTY PeSIDTIISIY SISS[) IUSUWUISACD SN %

WgI 3o Ajaedoxd - STRTASIBW POSULDTTI x ~03d ‘9Aoqe SY3l
psax9say s3aybta 1TV * Jo peajsut aTqeorTdde axe 140 3yl jo suorstacad
G661 ‘%661 -~dIOD SSUTUDEBW SS3UTSNG - TRUOTIRUISIUI ILHOIAXIOD (D) * 8yl 3sed UYdTuym uT '’ (,IdDw OY3l) T UOTISISA 3ISULIDTT
* OTIQNd TeISUSH AND SY3 JO SwIS8] |Yy3j Idpun pasn
* aq Aew 8ITI STY3 JO S3U83UOD 8yl ‘ATeATIRUISIATY
LZ *SNIDIYO * : S3USWWOD IJPESH

921N0g X|V 921N0G XNUIT

X|V WoO0J} paiojoe}-al SEM Poylaw Siy} Moy JOpISuo)

yoleas ,e_z? punoy m?c>> w,._wm. jo sajdwexy

Buioea] di

oy




