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Abstract In recent years, the Software Bill of Materials (SBoM) has been increasingly adopted to manage risks in the supply
chain, and the Software Package Data Exchange (SPDX) is one of the main SBoM specifications, created to ensure that users
comply with licenses. On the other hand, it is important to understand the dependencies in order to comply with the license.
Currently, however, there are no tools that automatically generate SPDX files including dependencies. Therefore, we developed
a tool to automatically generate SPDX files including dependency descriptions for Debian packages. As a result, we succeeded
in generating SPDX files that include dependency descriptions and satisfy the SPDX requirements. This paper describes the
method and results of the generation.
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BN X =12 b ENRRE 25| 282 Z SRR H %

ZDEDREEICHLT 2R ZL OMBAY 7Y =
7)Y — ARG T B 729 IT Software Package Data Exchange
(SPDX) O 7 +—~v b 2RAT2MHAS HTET W3 [4].
SPDX &, Y7 b =27 v r—JICHETZayR—%
b, T4V R BIUEFHERZET 270 FE b hik
7 x—<v hTH5[5]

Z0D &5 R MEMERT 2% X 5 a4 72 SPDX 1B %Y —
ADBEFNTETWS[6]. LELAENS, BIRTRY 7 Y=
TRy =I5 SPDX 7 7 A AEBABERT 3 Y —LoHic
Ry — I ORIERRE &L SPDX 7 7 A VEAERT S L 5
Y —WERZT s, I 4 &y XD ity BTk
WEFBGROHERS BEEREED | DTH 5. F I TEMETIZ
%3 Debian DXy r —IEXRE LTy 7 — JEOMKIER
& &L SPDX 7 7 A Lk HENER T 5y — V2 RFE L 7.

SEER L7z — L Tl& Debian @ binary /S v 77— % A7)
L, 74 RAREEMHEREDERIIAT, 2Dy 47—
UPKIET B8y =T L DBifR% SPDX 7 7 A L& LT HE)
THKRT 2. ¥z, FED 7 7 A V2 BRLTHIICHLIT S Z
£ T, Debian v 7 —I D A1 ZIIIT 2 FELBEHFEY —v
LHEL, 74ty RRFMMERROERICOWTIE, KDt
MR EREEN T2 EICR-oTVWS.

ZDFIERD X HIHERLTVS. BUDHIC2. ETHRY
LT SPDX O _Lif& & 7 % SBoM & SPDX IZDW TR 3,
Riz, 3. BTEEIOY —VE2ERT 212H7-o TSI, BE
O FE L SPDX DERY —MZOWTHMNT 2. 4. ZTIE,
ER L 72y — M X o TAER X5 SPDX O flkk e WD F
g, EFERONFFERZRT. £ LTS5 BT UEANEZ
PD BB T2 > TDFMTOVWTHNRD . KR 6. BTHE
DD, FdSBROMADH AT OWTHGT 5.

Je =
2. B =

AESCTHIAT 2 Y — DT % SPDX & 2D Lfill&r
72% SBoM A BN BT 2021 FEICkE K ZE{LL, SBoM
DOFAEIZM ELZ. 2hTdhE, —RINMGEEHINATVS
LETWEEARWV. ZIZTARETIZSBoM & SPDX % 2415
BT ZiEFEOFA L & HICHAT 5.

2.1 SBoM

SBoM ¢ i [Software Bill of Materials] OBEFFTH D, V7
Py =27DavR—3xY b ZOKEFRGZE. BIUIA L2V
T =R T 2 BN THEWAT iR X X T —2DZ
=k

SBoM 2T 22k >TY 7 by = 7 ORHE XY 7
Y27 OMEMAT S ETEELEREEELLIIRD, 74
U ARKEIFME L Vo LRI L LR T kB LT, Z
DIEH e ERPIAFFX N TWAS. KR, SolarWinds £ ® Orion
platform I3 2 WBEHHS 2k o TR, Y7 b =270
VT IA4Fc—VEEBLEISLVWOHZIWEEEDERET
W3 [7][8]. SBoM IZ¥ o TRERIER L 72 o /- DX 2021 4
5 HIZT7 XV D DAL TV BHMEDE % L7 TExecutive Order on

Improving the Nation’s Cybersecurity | (ZB3 2 KIESTH D,
Z® TSec. 4. Enhancing Software Supply Chain Security.| DIH
TiE SBoM D% Y 7 b = 7 OEAAFICER LTV [9].
H7z, 2021 7 IO KMERZZIFTNTIA (X VA
AREERESBEHERERT) 5 SBoM OR/NEZEZED B
72¥ SBoM D& EIHE o205 5 [10].

2.2 SPDX

SPDX ¥ & lSoftware Package Data Exchange | DBSHFFTH D,
LinuxFoundation 28 FE& & 72 o TIERR L TW3 TRE, 54 %
VA, k¥ a2V T4, BRUZoMoMEERE S, Y7 b
V=7 OERREMEEET 200N T =<
1 TH3. SPDX & SBoM OFERD 1 D TH 5 [10].

Ny =Y DRART—R el s 5B RENLT 2 22
o THRDIERZBR T X T -2 2R DD T2 LT
%, HBIREORIETA X7 — X2 /Fp - T2 KD IEH
PHNZHBTE S, T TRV 2H»OFHEE 117z SBoM D
JERDTEE LTV 328 SPDX 132 O Tl  EEIVICE®D S h
7R D 1oTHD, 2021 49 A ISO/IEC JTC1 #EH#EY L
TRHHRTWAS[11].

SPDX fEDHIID 1 21 7 by = 7 OFHE T A >
ABHETIRBZIELTHS. SPDX 74t RAU R F%1ED
T4V ADKLEEMLTVWE b RBINDE. 20
T LIZDOWTIE NTIA FEBDRFEZRL TV [10][12]. —
HTIA Ly A%EFTE ETEBEL 238y & — Y OKFH
RICBE S 203 EERTII R L, RIFFEGRE BB CTAERT
5V —=E, B"RY A +2FLE T % Open Source Tools! DHIZ
BEFELRD - 2.

SPDX ! Tag:Value FEX%° RDF 4R, json FER 7z ¥ &4 I
AZHD Z e AR o TE D, oA THERAONSTE
21372, The Software Package Data Exchange® (SPDX®)
Specification Version 2.2.2 {21 Tag:Value &3 ¥ RDF JE D
DADPEHEINTWVWE D, ZO2O00HXNEALEZS
ns.

SPDX IZIZZ L DT 4 — L KD BN, ETDT 4 —LEF%
ANF 2 BB KE R0, FEETOMERE SHICE
WTWF X2 EW L7 SPDX Lite2&2 W5 SPDX D4 7t v
M7 BTEANTFET 5.

3. BiFEv—-i

AR THIAS 5 Y — VOIERIC H Tz o TEW L DD DBEF
V=B L, AL AETREY—UIZL27 741D
fEtTIC & 72 5T API Z I L 7z FOSSology &, SPDX % /K
T2EERF—F Y —RY—) ¥ LT FOSSology ¥ & d1Z
Open Source Tools RIEFEHEED [H A N—- T4 IH)L - &
FaV) 7 ARG ZY 7 by = 7 EHFEREMFT X R
7+ — AW OF A 1ZEHE ATV S scancode-toolkit {2
DVWTHENT 5.

(F£1) : https://spdx.dev/tools-community/
(72) : https:/spdx.github.io/spdx-spec/SPDX-Lite/
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FOSSology & &, A > Z% copyright Z i3 5> 27 A4
BIUOY—LFy b THSB, Web 7 SV 75— a3 > CLIY—
NEL TR T —=I%T 74 NVDF A+t A copyright 72 ¥
DRART =X EFHT L, SPDX JER % & Lokt & 72 S TSR
WHFTBLR- M EHNTS. £/, Web UBERIRHEELTWS
7o, FIRIC SPDX ARy — L e LTHRAT 2 2B TES.

FIHELTWB 28y 75— DFRIE (so, tar, rpm, jar, zip, bz2,
msi, cab, etc) LEEHINTBHRELWL. LirL, FES2HHA
L 72F%1% Debian 2% v & — P DRITIE T E R o 72,

3.2 scancode-toolkit

scancode-toolkit ¥ 12— FNOKERR, 714>, BX
Uz Ot oBEEHREM T 24— T > Y —2DY —LTH 5.

Ry r—I% A VA=AV LUTHHTS CLIY -1V TH57%
, FFHT 3 729121F scancode-toolkit DA > & b — LA E L
72 %73, Linux % MacOS, Windows 72 ¥ £ %72 OS IZxE LT
BOBAIEGTHS.

N A PRI A Ry =T HIE LTV S & EDh
NTHDY, Debian 28y 7 =B HIELTWVWS e EINLTND
B, FEEODPHEH LB Sy r = Z B LRI
5ZEDTERD T,

A4ty 2R2ERLTHRIETZZ0H2 I ICZ,
7 7 A NVBKRTORMAEDARHTD o 7720, RY —1ics
Wi FOSSology % F|f L 7-.

4. EERBE

ABFFETIE 3. 1 HilC THIA L 7z FOSSology % FlIF L T SPDX
77 ANVEBEERT 2Y - VEER L. EKT S SPDX
7 7 A VDR SPDX DY 7t v FTH % SPDX Lite X —
2L TW3., RETIEERT 3 SPDX 7 7 £ L OAAROFE
&, Debian 8y 7 —I D AT EZFTHh S SPDX 7 7 4 V&4
WS 2 ETOFIE, ZLTSPDX 7 7 A VOEBIERIZOWT
T 5.

4.1 %Y 3 SPDX 7 71 LDt

AEITIEERKT % SPDX 7 7 4 L OIFROWME ¥ SPDX Lite
CHIEELTYD &S RILMREE 21T oTWa0, ZLTZD
Az OWTHRR 3.

SPDX XIEH ICIRHIFHZ Ry 7 — Y DIEMERTLTZ 2
TE2 (ZZTERMBHEEBE?E S IOV TUIERLZW). L
PLEDRLZOETERRDT 2 2 2 IFfiHE 3w i, 20
X572 SPDX 7 7 A L TREATFGMEDEDBTLES. MATHE
¥ETORNZRIRE LT2& 3R 7 4 — LV RBFET 2720, H
BAEBICHEI RWEE DD 5.

ZZTRY =BV TEHRAR T Ve T XICEAZ
Bz SPDX O% 7t v FTH 5 SPDX Lite ZRX—2 & LT
SPDX 7 7 A VDR EER L7z, RY — D4R T % SPDX
7 7 A VORRIE SPDX Lite AR Y — LD HRICEDET—H

(F%3) : https://FOSSology.osuosl.org/repo/
(§4) : https://scancode-toolkit.readthedocs.io/en/stable/getting-started/home.html

EEELEDDOER->TWVWS.

A —VHERKT B SPDX 7 7 4 AD3HFD SPDX D 7 4 —)v
F e ZffiHRHH%EE 1 12RT. SPDX 3kk4 2ERE 3
ZEDATRESEDS, ARV =L TIIANICE 5o TOFART I E R
L T Tag:Value JERDAZ YR — T+ LT3,

ARY —AWERKT S SPDX 7 7 A VO TIEKRE LS 2T
DFo s @EoEREENT 2. LELBERTIE, KEFEED
2y o —VIZ SPDX ID 255 27213 T, Ry —Y OfFT
EHERBINII TD R,

Docmnet Information SPDX K& = X > k BfRICEI S 2 [HH
Creator Information SPDX K& 2 X > F DIERUICEI T 2 1E#R
Package Information %y o — I3 % Bk

License Information A4t > XY X MR WT 4t 2 ADHE
HENEEEIL, 2054y ZADFHNCEE T 2 15
Dependency Packages Information MK7ZRRICH 58y 7 —
DIEH

I BIFARY — VR T 5 SPDX 7 7 A4 L DRI B
% SPDX Lite D142 & DZEH FIZOWTHAT 5.

%3, License list version 7 4 —/L FZBIMLZ. D7 14—
NREEDA—YarDI34 YAV A MNEFHALTWE 2%
RTHDTH5S. SPDX TIEE 7 A > RIZ[EH DN %+
FTBY, ZRCE-TIA btV RADERLEZTTERXENSK
ZLEMLTWS, 2, ARIRHET 2742 2DTF2
MBI L2 Z B IR R b Eh ot 74 & Y ARED
BifIcbEML TV, 2ol e 74t RONEDE v
FPOVAIBIALYAVRANTHZ., T4V RAY R DE
Fah, @ e 54ty 2OMEEBRHIZED - 72BRIC b RS
TEBL91XT27:80, ZD7 41—V FRIZEBIMTARNELEZ /-

ZRIZ Relationship 7 4 =)L FZBMLz. D7 4 —L i
SPDX ID %215 L7 SPDX OEZRMOEGRZEIRT 2 DTH
3. i CcEZHEFRE L TRESERCKEFERR R A 12D
DBH 5. KY = LVHPEKT 2 SPDX 7 7 4 LDILERIZB W
TIESPDX FF a2 XY bBEDRy & —JIZOWTREdd L7z
DPRTTD ey I — I OKRIFRERE LR T 2 72D
LTW2., 2074 =V RREY—ILOENTHZ v r—
MOHIZRGRZE RS 2 ETARA[RTH 2 7=2D8BM L 7=

% L T License Information {23 - 7= License Comment 7 4 —
NARZHIBRLEZ. 2074 =L FiESA4E2 AV R MR
FTARYRABROD BRI ED T 4 2 ¥ R T BHE N
T 4 &Y ADXELANOFMEREZLRT2D0TH 3.
SPDX Lite l 3 FEETOENMERITEL L72dDTH L2720, 7
AV ADEREMET 271 — LR LTEEATVE
ZAbhs. LL, Y= MZXE20MTEZZETRITO L
I3#EL <, FOSSology Df#MTiER D & bR E RN, T B2
D7 4 =)L i SPDX DWMHEERTH RV DARY — Lo
K3 % SPDX 7 7 4 AL DkED & 13 HIBR L 7=.

(75) : https:/spdx.github.io/spdx-spec/SPDX-Lite/#g3-table-of-spdx-lite-fields
(76) : https:/spdx.github.io/spdx-spec/relationships-
between-SPDX-elements/#1 1 1-relationship-field
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SPDX D N— 7 &~
SPDX KF¥a2 XY FEEDTA VR

SPDX D7 4 —L K%
SPDX Version

Data License

Document Information
SPDX Identifier

Document Name

SPDX K% 2xX > b HED ID
SPDX F¥ 24> b D4
SPDX Document Namespace | SPDX K & 2 X > b [EH D% FiZE[H

Creation Information

SPDX F¥ a2 X >  OIEEE

Creator
(N& - v —=14)
Created SPDX FF =2 X > +DIERH
ke R e A R
LicenseListVersion WALRF ALY RY

DN=Ta v

Package Information

Ry — Y DA

Ry r =235 ID

RO T —=IDN=Yav

Ry —ID7 7 A 1V%

Ry r—I DRy »vu— NG
(git 2 ¥)

Package Name
Package SPDX Identifier

Package Version

Package File Name

Package Download Location

Files Analyzed Ry —=ID7 7 A VRGN LIzh
Package Home Page Ry T =Y DR—LR=Y
. HEXNEI42 205
Concluded License R _
Mmoo end 74 r 2
Declared License E=R-Y AV i

AR TEaxy b
(fghTy =iz )
copyright

Ry F—=I\Daxvh
SPDX ZEfH o B

Comments on License

Copyright Text

Package Comment

Relationship

License Information

4k RAY R PN
74 XD ID

4 ZAONE

T4y 2%

Dependency Packages Information

Ry & —I D4R

Ry —=IIZD13 % ID

Ny r—=IDEYu— FGHT

License Identifier

Extracted Text

License Name

Package Name
Package SPDX Identifier

Package Download Location

. HESNLIA LV A0S
Concluded License R B
fEmoFens 74 r X
Declared License E RV AV s
Copyright Text copyright

Files Analyzed Ry —=IDT 7 A VBN Lizh
£ 1 T 5 SPDX 23 D7 4 — L R Z DA
CKF1& SPDX-Lite 2 SfH A 727 4 —L ¥ - 1EH)

42 WMEBARZA

Debian »S v 77— D AF1H 5 SPDX 7 7 4 L DAERETD
WO FIEZR 1 12T

(1) AJ1&f7z Debian Xy 7 —2 7 7 A VERHT %

(2) ZOH» 5 control 7 7 4 L' ¥ copyright 7 7 £ L%

[ Aa A ppa)

(3) control 7 7 £ L& SPDX IZRA 27— X EHHT %

(4) copyright 7 7 £ /L% FOSSology %#ffio Tt L, 54

£ >R ¥ copyright DIFRE M T 5

(5) control 7 7 4 W S L7257 — & &, FOSSology ®

fEtriE R % &8 T SPDX 24K T %

Z D copyright 7 7 4 /L & control 7 7 A L& Debian 28y 77—
WCBIFEZHET 7 ANVTHEZIDBTHETHEREL. dL
ROh &b 0 758G % 7 4 —/L Fid NOASSERTION
e LTS 5.

Z 251X control 7 7 4 LV DIEERDIL T D W TEEHINICER
BH$ 5. control 77 A LD T 4 =)L F% SPDXDED T 4 —)L
RIZHEXE 2D, £/FD control 7 7 A VDT 4 —)L KW
WETHZNE I DER2ITTRT.

%3, Package 7 1 —/L K & Version 7 4 —/L F, Homepage
T4 =NV REENENARY T =V DHEL, RNy T =T DN—
Yav, Rv =YD Web¥% 4 FPDODURLERT 7 4 —LF
THhH, MEF 2 SPDX D 7 4 —/L F Package Name, Package
Version, Package Home Page IZXf)5 X €7z,

Rz, v =Y BOKFRERICH 7% control 7 7 £ LD
74—V RE, ZRUTHIEEHE % SPDX 7 7 A )LD Relationship
7 4 =V R TOREBBRORBUCOWTHIAT 5. SERHRIX
DITD 3,82 —>TdH 5. RUNTIME_DEPENDENCY_OF 72 ¥
DIIERERDORENE SPDX TERINAdDEHAVTVS.

* Depends I8y 7 =IO D EHERHEZ RS 2 ETH
By r—IRZEETL2 74—V IETHD. 2D
B, FATRHCHE LR KFEHR L LT SPDX 7 7 4 LTk RUN-
TIME_DEPENDENCY_OF % ffi - TR %R ¥

*  Recommends IZFFAIRBEE 2T IUEA VR F—LF 3
e EWRTERy F—VHEIEETSE 74—V RTHD,
Suggests I ITFETAUI Ny =P OBEREDIE T v o — DB
EIRETD 74—V ETHB. TD/=, EIRRMKIFER
¢ LT SPDX 7 7 4 /L Cld OPTIONAL_DEPENDENCY_OF %
fif o CRARERT. EFRTIE Recommends D J7 23558 7 e K77
fRTH 3725 SPDX TERIN TV BKEFBGROR L FIZB VT
FZ0ERPRETERV

*  Pre-Depends {3 fil#Iff & DEFRABRTH D, v Fr—
DA YA F=IHIZA YA =L ERTWRFIUE Ry F—
DPREEEL R WAy F =V RiEET 2 74—V RTHDB. £
D7z, EAFORETRER Ny ¥ —IBTH 3 LML,
SPDX 7 7 4 /L CiZ BUILD_DEPENDENCY_OF % fiff - CTRBif%
2RT.

IS DBERIZMA T, control 7 7 A L TRBHEELTLZE
IRy =R Y OMBRERLTVWAHEDLD 205, BRD
SPDX TRERSINIRLADBFEE LRV I ERR L ZWVIKE
R 3ER IR0, AY— L TRLAE LRV, F
7z, control 7 7 A NIRRT I DTEZ .y 7 —IHOEKRT
I N—Y a YEIEETE 375 SPDX OFLIEICIFEV 2 A g S
5. 2512 M) 20SEEDO Ry =Yoo B H IR
WEWIEED HBZBEEOY — A R T TIEES 58
FBIZA YA P =L EN TV B2 HTE S, F7- SPDX X7
FELRVEIETDH 2720, TOETDONRy r—I k7R



() Em (2) Bt _ (3) it ‘
D -

Debian/Sy 4 — 1&#5&{%7& &

control 7 7 1 JL
(5) v —

fosso ogy
2,
o Il' ....' Il'
(4) f&#7

S4tvR& SPDXT77A)L
copyright

copynghlj 74

X1 Debian /8y — %86 SPDX 7 7 4 A4S 2 IR TFIE

contol 7 7 A )L ) MIHEH 3
. Required .
D7 4 =LK SPDX 7 7 A VD7 4 =LK
Package Yes Package Name
Version Yes Package Version
Homepage No Package Home Page
Relationship
Depends No
(RUNTIME_DEPENDENCY_OF)
Relationship
Recommends No
(OPTIONAL_DEPENDENCY_OF)
Relationship
Suggests No
(OPTIONAL_DEPENDENCY_OF)
Relationship
Pre-Depends No
(BUILD_DEPENDENCY_OF)
Description Yes Package Comment

2 control 77 A4NLDT 4 —ILEFYE
SPDX 7 7 4 LD 7 4 —)L K & OMIGEAR

cLCffidd sz L.

4.3 EHBER

TR L 72y — V& - W TEHEBIC SPDX 7 7 4 VEAER L T-.
R Y L7720 python3.9 @ ubuntu20.04 D Debian /S v & —
DTHBT. XHE L7z Debian 2¢v 7 — 2D control 7 7 £ )LD
WEZR 2R T. k7, ZORERY — VAR L7 SPDX 7 7
AND—E%EK 3 £ X 4 1Z7”:F. X 4 Tl License Information
D—EEEBBLTVWS. ZASDOX» 5K 2 D@D, Package,
Version, Depends, Suggests, Description @ 7 4 —/L K % SPDX
T 7ANDT 4 = FIZHGEEHNTND Z RSN,
Z® SPDX 7 7 £ L% /3D SPDX Online Tool @ Validate 4%
HESTHMRAE L 722 25 [Success!| ¥ F/RE{, SPDX OEMf%
IELLHi/Z LTV Z e DR TE /2. ¥£7z, Debian Popularity
Contest 2335 LT 2 i HZR23E W Debian 2%y 7 — Top10°
(perl-base , libc6, debianutils, dpkg, libacll, debconf, tar, ad-
duser, libstdc++6, coreutils) ZXfRICY — Va2 FETLIzL 2 5,
WD SPDX OEMFZIEL iz 3 SPDX 7 7 A VAR E
Nz, 7272, libstde++6 IZBWTIX copyright 7 7 £ L DSHRHT
%3, 74k R¥ copyright DT T E D - 7.

5. EBEIIOVLWTOEER

Ky —ABERT % SPDX 7 7 4 L DIFHRIZOWTIZETFESR

({#7) : http://archive.ubuntu.com/ubuntu/pool/universe/p/python3.9/python3.9_3.9.5-
3ubuntu0~20.04.1_amd64.deb

(J8) : https://tools.spdx.org/app/validate/

(§39) : https://popcon.debian.org/by_vote xAccessed on 06/26/2022

Package: python3.9
Version: 3.9.7-2buildl
Architecture: amd64
Maintainer: Ubuntu Developers <ubuntu-devel-
discuss@lists.ubuntu.com>
Original-Maintainer: Matthias Klose <doko@debian.org>
Installed-Size: 554
Depends: python3.9-minimal (= 3.9.7-2buildl)
(= 3.9.7-2buildl), media-types | mime-support
Suggests: python3.9-venv, python3.9-doc, binutils
Breaks: python3-all (<< 3.6.5~rc1l-1), python3-dev (<< 3.6.5~rcl-1),
python3-venv (<< 3.6.5-2)
Section: python
Priority: optional
Multi-Arch: allowed
Description: Interactive high-level object-oriented language
(version 3.9)
Python is a high-level, interactive, object-oriented language. Its
3.9 version
includes an extensive class library with lots of goodies for
network programming, system administration, sounds and graphics.

libpython3.9-std1lib

2 python3.9 Xy Fr—I D
control 7 7 A4 )V

SPDXVersion: SPDX-2.1
Datalicense: CC0-1.0

##-
## Document Information
#

s
##

DocumentNamespace: http://spdx.org/spdxdocs/
python3.9_3.9.7-2build1-55975825-90aa-465f-afcd-d2026e906ech
DocumentName: python3.9_3.9.7-2buildl

SPDXID: SPDXRef-DOCUMENT

4
## Creation Information
#i#

Creator: Tool: SPDX Lite + dependencies
Creator: Tool: spdx2

Creator: Person: Taketo

Created: 2022-05-26T03:07:22Z
LicenseListVersion: 2.6

A
##

## Package Information
##

PackageName: python3.9

PackageVersion: 3.9.7-2buildl

PackageFileName: python3.9_3.9.7-2build1l_amd64.deb
SPDXID: SPDXRef-python3.9

PackageDownloadLocation: NOASSERTION
PackagelLicenseConcluded: NOASSERTION
PackagelLicenseDeclared: Python-2.0
PackageLicenseDeclared: BSD-2-Clause
PackagelLicenseDeclared: Zlib
PackagelLicenseDeclared: OpenSSL

Dasbamal i cancalNanlavads midd

X3 A7 SPDX 7 7 A LD—HEk

Ffi B 5 REOEHREH I LTV 7 4 —L RHTRE
T3, ZOBETEZNLD7 4 — LV FOBEOHINARL ZD
BIFIcoWT# X 3.

5.1 SPDX Document Namespace 7 -r —JL

DT 4 =L RIZIEAEFR SPDX 7 7 A LOWNEEBIHTE 3
URL A %. LdL, KY—LTIZZED LS5 SPDX 7 7 4
NEEH TS Web A4 FE KR ML TWRWZD SPDX DFE
BIEOWIEFORATFELG X TV, LrL, ZOEED
HRETREZ DRy = JIRET ¥ 72728y - — @D SPDX
T 7 ANELERT B Y, D SPDX 7 7 A AhHIDT 7
A VAN D SPDX HER = SR T 245G, SIS 725 URL
PIFELRNW20, SPDX 7 7 A LVOBBEE N Z Doty or—3
DIERERDZEDBTERVE WS MENBE 3. [toTHE
ML SPDX F¥ a2 XY b ZEL 72D Web %4 b &R b
TEREND 5.

5.2 Concluded License 7 r —JL F

TDT 4 =L RIZEARARy r—IHNETESEIN-F71 &



FlLlESANALyzea: Talse

PackageComment: <text> Interactive high-level object-
oriented language (version 3.9)

Python is a high-level, interactive, object-oriented
language. Its 3.9 version

includes an extensive class library with lots of goodies
for

network programming, system administration, sounds and
graphics.
</text>
Relationship: SPDXRef-DOCUMENT DESCRIBES SPDXRef-python3.9
Relationship: SPDXRef-python3.9-minimal
RUNTIME_DEPENDENCY_OF SPDXRef-python3.9
Relationship: SPDXRef-libpython3.9-stdlib
RUNTIME_DEPENDENCY_OF SPDXRef-python3.9
Relationship: SPDXRef-media-types RUNTIME_DEPENDENCY_OF
SPDXRef-python3.9
Relationship: SPDXRef-python3.9-venv RUNTIME_DEPENDENCY_OF
SPDXRef-python3.9
Relationship: SPDXRef-python3.9-doc OPTIONAL_DEPENDENCY_OF
SPDXRef-python3.9
Relationship: SPDXRef-binutils OPTIONAL_DEPENDENCY_OF
SPDXRef-python3.9

#i.
HH

## License Information
#i#t

LicenseID: LicenseRef-Dual-license
LicenseName: Dual-license

Hit
## Dependency Packages Information
#it

PackageName: python3.9-minimal
SPDXID: SPDXRef-python3.9-minimal
PackageDownloadLocation: NOASSERTION
PackageLicenseConcluded: NOASSERTION
PackagelLicenseDeclared: NOASSERTION
PackageCopyrightText: NOASSERTION
FilesAnalyzed: false

PackageName: libpython3.9-stdlib
SPDXID: SPDXRef-libpython3.9-stdlib
PackageDownloadLocation: NOASSERTION
PackageLicenseConcluded: NOASSERTION
PackagelLicenseDeclared: NOASSERTION
PackageCopyrightText: NOASSERTION
FilesAnalyzed: false

DarkanaNMamas madia_+unac

X4 L7 SPDX 7 7 4 L D—H

VAWML ODGEIZFDIA R ABAD, Ny r—IHHE
THE ENTA LV APEBEFET 25813 2hoD o714+
YA HEEERBL Ty r—Y 2RI v E X
5NBTA Y ABAS. L, BEAENZHERS 20
REMEITFE LRV, ZD /DAY — )L TlX Declared License
7 4=V RETIA4 Ly APEBFET 525E121& Concluded
License 7 4 —/L KX NOASSERTION ¥ L T/ T2 ¥ L
72 ZAUT XD SPDX 7 7 A LOBEFICE o TIEESTIA
U REHARL FREPEL 2FICKR DD, T4 ek
LTy —YRFHLTLES VR RBITIZZ VRO EH
BTH B, T2 T4 Y ADHEEMEMRIY — i
BOIZZDFERLBREFELEZS.

6. FLHLSEDFEE

AHFETIIKTFRIRE & 8 72 SPDX O BB Y — L& {ERR
L7z, ARY —)L Tl Debian 2Ry 77—V %R § 212H72> T
ERIZ =2 &R L control 7 7 A JLX copyright 7 7 4
NEDHTT S Z 2 TF4 k> RR copyright, KIFEIRA EICE
DH% SPDX 7 7 A MDA BEZERE AT LTS

DY —LEFHTHE Debian Sy =Tk AT E LTy

=BT 3 K1FBR % Relationship 7 4 —JL RIT/RL 72
SPDX 7 7 A VEGBZ D TES. ZOYV—LTHELNS
SPDX 7 7 4 V& SPDX Ofi 574 7t v b TH % SPDX Lite
LI, Ny r—Y OFEAERE KEBRICERZE VM
HizbDTH 575, SPDX OEM#ZIEL <iifi/7z= L, SPDX Online
Tool @ Validate ICHHZHDTH 5.

SHOFEL UTUIMRIFBERIBRI N BRE T ICH 58y
=R BHNTIT L, RERICDH 20y =1L TD
SPDX 7 7 A VBT 2 2 & T, EBICEMERBICH B8y
r—VBHOKIFEGRER T SPDX 24T 3 Y — )LD FAFEICE
DA TOEZ L.
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