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FAFUZ. 2T EBELBEFKEERIT Q&A Y1 M THS Stack Overflow 125\ T SBOM FiFE Iz
BT 2EM2RABUAMEE, —RDOBFEHD SBOM 2FHTAIH /) ERICERU-EEI
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FEFRETIIVR—PINRNLI—ATr—ATHD C/C++ THEIN/ZV T NI TIZHL, KEK
FEHERE NTIA WED S B2/~ SBOM 2 BEEK TS FE AR LE. BEEFENN\Y T —
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1 [EU®HIC

REDY 7 Mz 7HFIL, ERTIHELETHNTEETLIOTIIEL, ZLDOAELF1T 5V
EIEALTITONS. ZhUtky), BXREADHIBXCEFR IR OB, BHIERIh TNy 7
M7 EEEIERAL, BRENDOEREELRY 7MY 2FFTX 5 [24,36]. EBIZ, AE LK 1067
HDOI—RR—=AD>H 96% NA—TVI—AHKDI-REFATEY, AFyY LY —Ad—R
PTTANDHE T7% WA —T VYV —AHKE 27 WHRENH S [5]. —H T, AEBZ1T VD
FAIIEY T oA F 2=V AZLIEND, FAN—EF2) T EOEEHEIE LDV ATMHES,

1.1 Y4N\—tFa1U71LDIRY

FFHL TV 7 NIz 7 WMRET DN T T IVICHEEEN RO 7258, TNIMRETIZE
BERUTERDHIHABICLIDHEBONELIRDIVAINHD [44]. /=, FKLTWEY 7
TIMRIZET BT T 5 DFFENBROH DN E DALY AR, SERZ1 T 5 DREF
ENBREER AL BTESPIHEICH DV AT EFET S [32].

ERXIZ, SolarWinds #8Y7 77 Orion DEH T —RIH T S5A4F o —VRBIZL->T<IN
V=7 EDIAEN, Orion 2R AT LHOKE LT RELENTAN—KELZIFLEHEMN
2020 FITHE LU [45] 1F0, Y—NDZEBEBELLIIHAINSY T M7 27 OpenSSH MMEAFEY
%9475 XZ Utils IZW L, BEER-7/2FFE D OpenSSH THENTEIN\V IRV 2EDALE
€ 2024 EIZFHEEL (7).

1.2 EZFEELDURYD

VI NI T IIEFENFIEL, SRR EIFAREEEDTIA LV ALTWED, TOSRED
BRIV REIIR U ZTHIZER, EWIIRKEMNMEETEIMV ANKREINZT1T
FVEBATEHILREICLY, BFRERELRDIENIAVEEFETS.

FEBRIZ, 2002 ££1Z EPSON KOWA #:5%) — A U7z Linux ABREE TV Y ZRIANKOAF ¥
FRSANIZDWT, GPL £JE GPL DYV —AI—RRUFEABEDNAFVIZOWTELZ DIt
A% BAREICE I 2 REEM 2T 5722812V, 58 3 E»S GPL DERHFLELZ->TWDHEDTEHR%
DTS ET>=E0%°, 2017 &2 Panasonic Avionics fEMBEFE U RZEHERN T 4 —F A AV b
(IFE) V7 "2 71Z22WTC, K E D CoKinetic Systems £ 5 GPL ERIZX B EEE % KD D FHFA
EREINBINH DB [6].

1.3 HIFSAFI—IURIADRMIGER

YT 5AF =) AV BEDEIBLE MG EESLD, IHEDY 7 "Nz VEFETH H T 450
FAT VDL, TDNEZATZVIMEET BRI D1 TSV DL S BB ILREFREREEET
BLiEARYRY (21, BY/LEBRIIE L., CORMBEIIHNT 572012, V7 72 7 E R (SBOM;



Software Bill of Materials) DJEFAMER XN TVSAY, SBOM DE KIIRAZEFR+HELIERHIN
T3 [31,46].

ZZT, SBOM ¥R 25T REEHSMNITH0D, T EELHKEEMIT QA V1M TH
% Stack Overflow (25T SBOM FIERICET2EME2F/AE L. TORER, —MROFEFREEN
SBOM % FFHT 512870 EBRICER U7 3EREILSBOM Y —)L D1 — A — ZADFERE IR BN
H3 |, [ REEHEH/-T SBOM 24K TELN ], [SBOM V—IUIREENH S, £/-I3FHH
EDRHEBETHD D3 DTHEIEEHOMNILA.

ZORAEREREZIIT, SBOM EKIZET L0, BEEFEY — VTP R—bINN1— 27—
ATH? C EFERV C++ SECTHFEINAY I NI TIINL, RE BT NTIA 3D
B [42] 215729 SBOM &2 HENER T OFIELHFA L. N Tr—I A=V vy REELRD
C/C++ DY T MIz7IZX LT SBOM 24K T 2I12H 7Y, CIVRILEMN GBSO NS ERE, T O
RERINENAFVIIEENDAZT —HIFB U AFEEZELLRAVNT =Y —)b curl &
Web % —/N\Y 777 Apache HTTP Server (ZBEA UL 5, curl TIREIVRRHTHAAENS
HRZRETR 9 L ETREDMRERMR 27 25 E L, Apache HTTP Server TIEZNZh 17 & 7
HEEEL, 2 TIZDOWT NTIA B2/~ 9 SBOM 2 ERWLRETRBTERTEIELH, B
HADEBEEBVIKETHETEX 2. /2, RFIEDOAZT — A HHEEN DA EREES 5720,
Ubuntu ¥—/Y, Debian {8~ 3>, Linux Mint (A~ N1 VARV IN/22\wr—T 084
, 1677 f#, 2523 HHZOWTRAZ T — 2B Z A L2L 25, £2/3y 7 —JIZDWT NTIA
BEEET/2T SBOM 2 £ TE, NTIA BEHEADAZT —RIDOWTEBVKETHHTE /22
M5, RRFEDONRYITI—I X2 T =R HEIEE AN 2D, NTIA B4-282 56 A%
DEV SBOM 2K TEHIL &Rz —F, AFETIX NTIA EHATHLEEEBRIZEL
T, WA FHE R TR INE DT 2R E LTS 728, copyrightText HEZIZUD
L9 HEFERROMEBIIR T2 I0ES. BT 7 N CTRWERE BTN R T FEEHAR
U, copyrightText IHEX AV ABHREILFTLHILMN, SEDBFEETHS.



El-1=—1
2 3=

AETI, V7 727 E R (SBOM) I T 585, & E0 SBOM (23 2&H, SBOM D
ERER, 7L T SBOM IZETABEMFELEEEY —IVZBLUTRN, BURDOEZES KO HRES
R

2.1 VYIbUI7ERRZR(SBOM)

SBOM &, V7 I =7 DIEEIZANONE AT IVREDY 7 " = 7 E D IE R DB AT
FRETHY, RYTNIZTERDIAL Y A N=Tay - RUZLEDFEM, BB OY 754
Fr—VEROEREZED [18,42]. SBOM IZGLd I N/ EHREFER 5L, FIALTWSY 7z
7 DIRIZIEERD S, 1 i TR T 54 F 2 —2 ) A7 & REITRHE - SIS TE S [22].

SBOM 2RI 2 H1EL LT, mEEELREDIE SPDX & CycloneDX D 2 DDA TH 5 [2].
WTNOERE, EBRIERATL 771 74—<w & U TIE JSON (JavaScript Object Notation)
X> XML (Extensible Markup Language) 74&% Fi\ 5.

SPDX (System Package Data Exchange)
Linux Foundation 23E7E 9% ISO/IEC 5962:2021 EBMEXEMAE THY), FFE 70—
2BV TIAT VA, BIRAMHERE SEHICRETINT VS [25].

CycloneDX
YAN—tF2) 71 2 EMTEY RS F R OWASP 235 E § % ECMA-424 [EBEHERE
THY, V7 o 7EE, AT —C X, ThoDERMEZRBAFETH 2L, EFaV o
VYT F o — AR DR & SEIZERET I TS [33].

2.2 FEO SBOM |[CEEd D&
I, ZEBUTHEES A SBOM R A2 #ET H42L, RFEIJEENEFZ-> TV 5.

2.2.1 KE

KETIE, Biden BUHED K#EFES Executive Order on Improving the Nation’s Cybersecurity
% 2021 FEIZFESL, SBOM FIHZH#EL T3S [4]. BE4ARIIZIE, NIST (National Institute of
Standards and Technology) IZ[V7 by = 7 ELFDEEAEIZ SBOM 242t 35Z 8 1 REERELL
TELY T I F—2Fa V71 DO DMEERHK = FE/RL, OMB (Office of Management and
Budget) (2 LTI OMMEE S BUFHRETESFIEL LB RTEIEDTHS. TheRTT, BUF
EDEE| 2T EABFETELOFEAZEEIL, SBOM OF A - BEENRDENELSITR>TWY
%. 2025 £ Biden BHEN S Trump BAEANDFEITIZMAEYY, Biden BUE T THITINAZKKES
DRIRBELPEITINAY, ARRES 14028 IXZ DX RLGE>TNR [43].



2.2.2 EU

EU TI&, ENISA (European Union Agency for Cybersecurity) 7% [oT £¥ 2V F1I281T %
SBOM #] i % #3239 % Guidelines for Securing the Internet of Things % AR U7 [41]. E£7/=,
SBOM #| % %51t 9% Cyber Resilience Act & 2024 FEIZF%H U7 = [14]. Cyber Resilience Act
IZDWTE, IFEAEDHEMN 2027 ENSERIND EDNEXHATED SN TS,

2.2.3 BFER

HARTIE, RFEEENYT7 M7 EHIZAIT 72 SBOM OEAIZET5F5] DR % 2023
FIZARU [19], RETERE 2024 FIZABI U7 [20]. SBOM IZE T2 E AR RIEHROERIZEA
FTBRIIH=> TR BEFETRNIRAVIMIRINTEY, RS CIHESIEEFEIN TRV,
SBOM (2514 BEIH TOREBDILNY & E 2 5.

2.3 SBOM DIBRES:

SPDX * CycloneDX & W o HRIIFEREEDLDAT, HICEDINZEHBIIHELT
WV, LML, BRI I F 2 — VY RAINRTIERATRDIE—EDEENKETH
5. ZOEEIZOWT, B A TIRERNZEERENELELRVN, KEDOBAFHEE NTIA
(National Telecommunications and Information Administration) M5E1R D KIEFES % Z 1T THAT
U7X [42] T SBOM IZEDRINEIEROR/NEHZEDH TS, SPDX D Web ¥ hTHEHL
FE % kR 3% NTIA Conformance Checker Y —)V* I 2R XN TV B 4E, ZOXEMNEE FDE
KL Ig> TS, BERILREIRY, BiAED ISO/IEC EREHERIE THD SPDX v2 ICBITPEB LD
IGEfRER 11ZRT. SPDX DEE 44X JSON 2F —XIIE>TW 5.

% 1 The Minimum Elements for an SBOM

e | e | SPDX zBU3EE
Supplier Name R EER - EH-RELLE packages > supplier
Component Name HHEEIZ L > TERRIA I SN &R packages > name

Version of the Component [HARE DB D7=DIZBEEaE VEE U735+ packages > versionInfo
OB EX DB RF—ILEDNS A+

Other Unique Identifiers packages > externalRefs
#{: CPE, SWID tag, PURL
Dependency Relationship | ZB&: X 23V 7 hIz7 Y IZ&ENEREDKFRE G relationships
Author of SBOM Data SBOM F—& & {ERKLI=& creationInfo > creators
Timestamp SBOM 5 —& % {ER L 7= B creationInfo > created

“I https://tools.spdx.org/app/ntia_checker/


https://tools.spdx.org/app/ntia_checker/

2.4 BfFRE

AREITIE, SBOM DILRICEATIFAE LB U CTREPHRER 2 RULAEERBNTD

Linux Foundation (%, 2022 {2 SBOM #f@EiREZ EM L~ [18]. I LELRLEME-
D 412 DM ENZLLEDTHY, 76% DAY SBOM EAIZEVIHATHZEDD,
40% DFEFEHZEFRD SBOM EAANDFEMG M, 39% A3 SBOM IZE&DENEERICETIERE
BOHBEE, 37% » SBOM L& > THEFIZE 2O INSAEDO R IIIDOVWTAZ RN TV S
ZEERBASMNIU.

Xia 51 SBOM DE KR PEEIIDOVTDOI VAL 2 —FAE L ER U/ [46]. ZHik SBOM
RRATIHREENZLLEEDTHY, SBOM EFENDA 1 T+47, SBOM IZEDHEBNXIE
WDER, SBOM DEH= I A HNFART 444, SBOM ORBIEEE, K7L~ SBOM ¥ —
), SBOM DFRFNE R EREDEEM 2B L.

Stalnaker HIFAT—Z7HIV A —HY SBOM DIERRE O FRFICE R U7 3REL, BREAN DI ALE
ZFELU/ [40]. 2Hidk SBOM 232 =5& SBOM #HA%E, & 0SS OEmE, 1NN—T74Y
FIVY A5 1 (CPS) DFAFE R OHZEE, AT - B EE DMK E KOS, BHEEENR
LU7=EDTHY, HHEL SBOM (ERRD B 523, W — VLIV RY 2T LD SBOM H7RE—Hh,
SBOM DHAEIREE, SBOM BEADA 2y T T NEELLIERHU-.

Nocera SIXMEAAFI - EBFBARICREEERY I NI TVHEE TSV N7+ —LTHS GitHub
D 0SS 1Zx LT SBOM DFIFIRILDIAE % 1T/ [31]. TOFEFRLLT, 0SS HdHEY SBOM
EEALTHRNWIE, ZOFTEI—REEDEE SBOM = EH URME T 548D NTIA EH:%
LT EDIXDNTE, CI/CD REIVRITHEETES SBOM A/ —IVOILANEETH
BILEIEFLL. MAT, ARV T7DVI NI 7Y T4 F 2=V EEDBEIRIZDOWTDA A 2—
FEEERML [30). ZORBIFIABRELLEFELELED 6 DDV T M 27 RENSELRHEH
DEBREEFE->TITONZEDT, VNI VERDYV I NI 7Y T4 F = — V BEDREREICN
TREMIBENEDD, SBOM DYERIIAR+HTHEILEHSMNILE. ZD LT, SBOM PV
TN 7Y T I5AF 2=V BEEDERENIDONT, VI Mz 7 EENHHEBBEL TN EN
—EH TRV EIERELUE.

Kloeg 53 E# SBOM IZBh B AT—2 RV E—% B2B BEE, VATLIVTIL—&, V7
DT RUE, BFED 4 DIZDFELTA VA a—2FEEL, TNENDRERTEIH TS51Fz—2)
27, SBOM DF|s, SBOM EADFHE, SBOM EADEIHELFAE LK [23]. TDHEE, SBOM
DEREFFAEESFFEL B2B BAFIZRE SBOM EADHH M2, SBOM T k& b HEE
TEDDIFVAT LA VT ITV—REVT NI TR R THEIEEHSMNIIL, YATLI VT T —
REVTII 7 RURIZ L BRFE L B2B BEEADEX NI NEEZ LR UL,

Bi 51 GitHub £ 510 {40 SBOM BE TV 27 Mns 4786 D &R %FHEL, SBOM %
SRINIERATIH > TDEERINEY Y, B, fRKERL, £/ SBOM £FICAVGNS



W= TL— LT =2 DOVTERAEBL, TNTNOEARIERZHSHINIUE [3]. TDFEEREMNS,
SBOM OB FEZHEL LU TEITHLEEIZ, SBOM D 4 DDA T7HAINVDHILEHE T —X
DEEM, BF7ZD SBOM VY a—Ya ihdX vy a2 isfEUr-.

2.5 BifFMD SBOM £r'Y—Jb

SBOM [3/NFERY 7 M 27 THIUEFEETIER TEX 20, 70V o/ MEBIZE > TI3ERE,
BT 222V NIz 7EEEFAL TSI DR, 25070V o7 NTIXFEIER D
JEEM/28D, SBOM HRMHEEINSF T, INEHEEKT DY —IHFHEEKEINTHS.,

Microsoft #:A3BdF LT\ % SBOM Tool [28] ¥ Anchore #:23BF LT3 Syft [1] I, i
N —I 3=y NV 27 NIRRT 2 7 710V & R U TR EBIRP A X T — R & i H
L, & 70070 SBOM % HEIERK T DY —IVTHb. ZHHIE Python, Java, JavaScript 72
CHFRFF SIS TED, ALY r—IUR A= I Y DEENBATHY, Ny r—I<
IV EEHOTITHREINAY TR 7R LTI SBOM AR TEA,

GitHub 7" Dependency graph A TEYURY MIZEREL TS SBOM 27 2K —MéEgE [16] 13,
VARY N RIZEETINY T —I 2 —IvD771)V% GitHub »HEf#ir U TERK L~ SBOM
2, REDREVEIVYIGTEEITI TR O—RTEXBMEETHD. TNEFERRIZ, Ny r—U<
F—=TyEEOLTIFAFKEINZY 7 M2 7R UTIE SBOM 24K TIAN,

debiantospdx [47] I&, Debian Linux {21 Y A M=)V I N2 &\ —IIZDWTC, IKEBRT S
7D1E#H %z &L SPDX D SBOM = HENAERK§LY—IVTdhdH. DY —IlZ, Debian Linux
DAY —IVRI MIZEET IV T —IDAERNEL T /20, VRIN) EICEELRVEF
FDVT Iz T7IZxF U TIL SBOM & AER TR,



3 SBOM FIFERICEE 9 D3R &EH L

— ROV 7Nz VHAFRENEE U TN SEZ 0L, SBOM D KIZER U THRR T NI Hffi
HEEHOSHIIT D0, TELFEFEERIT Q&A Y1~ THS Stack Overflow (ZHW\T, SBOM
FMYERICET 2 EMEAEL-.

3.1 BFREMTRSR

2.4 HiT, SBOM DIFRIZEATIFAE L BU CRRPHRELE 2 RULZBEMELEN L. Zh
SDPFEL, EFITHITS SBOM DFRE, SEIVMBEONEIFEICEUTREEZ5256DTH
208, RERHEICATEY Y, SBOM BE OV 7 MIE#Eh> T ARW—f&RDY 7 7o 7 BEF
FEINEREUTOSREIIDOWT, BHONILAZE DT R TIIFEELRN, 2078, SBOM #H K&
R LUBRSHERET Z72DI21%, —OV 7N 7HRFEENEB LU T IEEESITUT, R
B SN TRIENRELLEZ /-,

3.2 Stack Overflow

Get ShaXXX of a GO Package -
- Title

Asked 2 years, 5 months age  Modified 2 years, 5 month] bs

| Need to get the Sha512 or similar from a Golang package for SBOM purposes. For example,
the hash for package https://pkg.go.dev/encoding/json

| can't found any information or api to get it. If possible | need it without dow:
code.

=
ags Date/Time

Share Improve this question Follow

asked Sep 9, 2021 at 15:43

(AXU R X ERE)

i

1 Answer Sorted by: | Highest score (default)

| think you are looking for sum.golang.org which is Answer

2 an auditable checksum database which will be used by the go command to
authenticate modules.

you can read more on how it works on this post from go blog

answered Sep 9, 2021 at 15:54

Accepted Sign

1,378 «1 +11 =16

1 Stack Overflow IZ851F 2B D]
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Stack Overflow &, BRL ZIUIX T B [EE % % - MR TXSAFE IR ELEZ QA Y1 T
HY, HBHI—VFOERMIITRE LD —FNEETS. Stack Overflow (28517 B RDHI % X
1 1Z7R$*2, Stack Overflow (Z81F 2 #&FE1%, X1 M, B, EFEDEZ Y, Z U TERIZ 518
BOEETHEEING. EROEEDSS, BREDERICREEMUZLEME N UZEE 1
DNIDWTUL, FREBEDF oy /I —ITRIND Accepted DMF5-IN5. /272U, EDOEETEERM
MERR I NIZN o725 E7R8E, EDEIEIZE Accepted WMFTEINRNWZeEHD.

Stack Overflow (& 2024 4 2 BEFE, 2 —H#IIHK 2,200 T A, BiEFERLEE 2 &HETH
6,000 7, LT 1 HIZ# 2,700 FOERMPBBINTEY, LKEKLTWSIL DS [37].
7270 — IV OEM DT EIZE LSV SN, #7272 —IVDFHMIZdH /=Y Stack Overflow 72E D
FAREII2=T1&FHATLEZ-HREEIL 61.3% &, TRINATVIVERAT 5, F1VAE VDR
FAEIZEM T SITHER 3 f1eZ2->T W3 [39].

L EDEEMNS, SBOM 2FITEHATHBIGRBEICER UZMAREIL, £0OfEREIZDOWT Stack
Overflow TEMLTWAHEEENEVEE Z 515,

3.3 PFAE

SBOM 7#—<w & LT CycloneDX & SPDX Zxf5 &L, Stack Overflow 235135 SBOM #]
EARICETEMIIOWT, LTORETHEZTo .

$AE 1: SBOM FEAICRIY 2 ERDEIE - f7 RN
Stack Overflow (Z#&FE XN/ BRINITEEDFHAFEENEIETIH, X T LEETOERMIZE
EWMFEIFRS T, FAEENFOZE UTHRBRICESLIZRSA\ . SBOM FliEFIZE
FTHEMICOWTEZRRL AR EFRNDZE T, SBOM | AE M FEEICER U/
12, Stack Overflow TEMTIIIFR TEX DRI TOENEINEHETS.

A& 2: SBOM FSEAICRT 2 EMBDIER
SBOM FJ % sk H 2 K E A FES DFKSX SPDX D ISO/IEC EEiZH#{r7:E’, SBOM %
HD&CRIUIZELL TS, TD SBOM E RNDHE2FAE 5780, Stack Overflow (2
H115 SBOM #I1ERICE T 2 ERIBMOHERS NS,

A 3: SBOM FIAENEV TV SRE
Stack Overflow £ SBOM #liERICETHEMAR 2T N5IL T, EFRIZ SBOM % F]
AT2—MDV7 N 7K ENMANTWSRELHET .

FEIZHZY, M2 OFIECTHENZOEMEHME TS, £, REF—U—RLLUTISBOM],
[CycloneDX |, [SPDX % #H U7z, AXF/NIXFIZEFIET, 21 MV EIIAIZINSDF—
T—RDHHAREE 1| DNEETNIERM e 5. Stack Overflow (ZIZEMARIZIGCTRY
RERETOHEENH DM, FAERST SBOM BEDX T IHFL ALTEE INTWRN2DER UL

*2 https://stackoverflow.com/questions/69121175
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https://stackoverflow.com/questions/69121175

stack overflow

#—U—F]C&é?ﬁ.‘ﬂj
\ 4

SBOM #ERICEII S ER
(A X&EED)

ARG ()
v

SBOM #IiEFAICRI 9 S ERT

2 FAEDHN

W, ZDH, FIHL TR 7L —ALT—2H SBOM IZEDhEXFEH 2 H U, V—AT—Rd(Z
SBOM LB 2 XX FEFINEEN TN, REE W72 SBOM FIVEAIZET2ER TR ED (ML
TIARLIER) 2B L.

F—7—RISBOM & [CycloneDX [IZ D\ Tl Stack Overflow DY M EDIRERRY 7 A5,
ZNZH SBOM is:question, CycloneDX is:question X AU THREL, BE5NZEDMNS
A X% FEETEVRS. AXF/NXFIXFINT, is:question (&> TERDAN TR
RIZRRIND. 2720, RDF—7—RISPDX| THWST —ZR—2AH 2023 £ 9 AR CTH 57
&, —BMEFEDZDIZ 2023 ££ 8 AFFTHEMDAENNELT 5.

F—17—RISPDX JIZ2\ Tl Stack Exchange Data Dump 2023-09-123 2% AL, #%& 451
ANRB—2 X FF] o BRI B RN DB I 57 ) A R FEE TRV KRL. 22T, ¥—7—K
[SBOM | & [CycloneDX 122\ Tlk Web - MG EFERELZDIZXF L, F—7—RISPDX|T
X7 =2 &7 & AWERI, RERICYYF UBEREBDSRIEILTNTN 5T, 31 #7257
DIZRL, %1% Stack Overflow DIRFRBEEED LR TH D 500 282 /-7 THS. Web Y1k
LEOMEBRY 7 AZEF—7 — RRANBEEENTFIE T S A, Stack Overflow ETIIERFENEFEI LI
AVTYIAINT NS0, HEDHEFETHERIND /A ANE— VX FF R RN T EMBEHNIELL
BIEL D072, F—T—RISPDXIZBIFBFETD /A AR EIL, T—REZ VT MO 1
ANA—V SLEFN B ROV BITB SN EREICDOWT, BRR—U BB L TT).

R2IIBNT I AANE =V X ZFN T DEFHER (BEEE D) &2RT. /A ANE— U XZEF|
&, VA X FEE TR 5iEFET SBOM OFITERICEBALERRBIEE X EF 2 T L,

*3 https://archive.org/details/stackexchange_20230912
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F£2 F—U—RISPDXUIBIFE ) A RXINE—V L ZFF|
) A ZXINB—V XX FEF| 1HE
SPDX-License-Identifier 1229

License should be a valid SPDX license expression | 30

spdy 51

spdx-correct,

spdx-expression-parse, 6

spdx-exceptions,

spdx-license-ids

ZHS SPDX D SBOM (ZHND SXFF TRV L 2 HER L ETEELE. T, &/ AN
A= X FHDOEEEBZHET 5.

SPDX-License-ldentifier
U5 AI—-REETIMLVAZESTORIERTHHE—MREIETHY, ZOEE
EELTUTIAI-REBHTHIEMMNYYF LTV, Zhid SPDX kgD —Ee LT
Linux Foundation (Z&WEDHSNTWVS [26] #%, ZHE Fid SBOM Tld<, 7z SPDX
A D SBOM IZE NN DRI U .

License should be a valid SPDX license expression
JavaScript [IJ DN —I 32 —T% Yarn B, N0 —IIZREINZT1 2V ARKEN
BEOTWVWESHAIHENTIEEAYE—ITHY, SBOM LITEE RO Lz

spdy
TUT S LR T x BOEEERTEHELLUT spdx (KXF/NLZDOHRAEDENELD
EDEFE) EAVTOD T —ANHY, TNO6DTr—ATIdA y BOEE LR T spdy %
FESZEMBRRI U=

spdx-correct, spdx-expression-parse, spdx-exceptions, spdx-license-ids
WEFNENYTr—II3—T% npm LD\ —IZTHDH, npm DLTT—IZEHTHERM
T, NEDOTUY 7 MOKEBBRELTEENSDIIO T FIZE N, ¥vF§27 —ANE
EAEESTZ DR RN .

ZONIEDFER, —7—RISBOM]TlL 27 #, [CycloneDX | Tl 28 4, [SPDX | Tl 6 0D
BRSHEIN-. /-, 2L UTIIEENHB7-0 42 o7, ZO¥EFEDT T, KABE2E
HES 5.
AE1

BONEERIIOWT, BAEDEBOBIRILEFANS. Accepted EIENFET SEM%E

13



Rk, FAEURNVE & RABRE ALY

A 2
BONERIIOWT, BEHRE2 TICREZ LI ET S, B ABIRKEH TIEILL,
Stack Overflow D¥ - ~_ETlasked Mar 10, 2021 at 10:35 DL HIZEREH I NS HH D H
2EAT5.

A 3
ZEMONBENOEAMERE L ARG, SHEITERIN T HRECRERE ROl
Ry, FEEEHOTHICIVHMETS.

3.4 REFREER
3.4.1 FRE 1: SBOM FIERICE T S BEMDEE - FFRIRR

MEZEHY (BER) |, TEIZHY (RARDR) |, [EERUNCHEULERE, 2024 F£2 A 1 HRED
Stack Overflow 2{KDIRIE [38] 2K 3 IZ/RT. SBOM (289 &R 2020 FELAFTOE
ML, FAEDAFEHED DB LTS, SBOM FiEFAIZE T2 E /4L 40 fEd, FZHY (FRHR)
16 #(15.0%), EEHY (KREER)IE 19 #(47.5%), EEZZUE 15 4(37.5%) TH-7-.

BREDEE - ##RIRS

35.2% 27.6%

0% 20% 40% 60% 80% 100%
mEESY(BR) mEEDY(REER) mEHERU

3 EHDEE - BRRG

Stack Overflow 2/KIZEIF B [EERLDEMDEIED 27.6% THDILE2EZ25L, SBOM F]
1G5 E R DEIZE RIS QG E E 25, — K, Stack Oveflow 2KIZE T B HEHRIE A
BREIDE|EMN 37.2% THDILr2EZ25L, SBOM FIiERIZEE 9 5B R DOERHR ISR D TE
K¥ETHY, SBOM F|FHEMNEBEIZEE U7-BRIZ Stack Overflow TER$ 5 & TISARRMNEHL
VIRIZ L E 2 5. fRFIBEADBERNDZNERE LT, 3.433 HieEE 5L, SBOM FIERAIC
T2 ENT+ o TCEMICEETXSY 7Nz VHEENRELTWSIEX, SBOM FiEHA
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DEMAIRFACTHE R R CIIEMAI BRI RERFEN SO IEEZOSND.

3.4.2 FR#E 2: SBOM FIIERICE T S EMADHR

FERDOFHRERBUZOWT, 2019 ENS 5 EFDOEBEX 4 1RT. 72720, 2023 FiX 9 AR
HOBETHD. 2018 ELLENE, 3.3 BIOFIETHE XN/-BRIGEN 2012 EDA 1 #, ZhL
IO HETH o7,

SBOM FISERCEE T DR E R DHR
25 % -

P 4
19
20
# 15 ¥
15
10 # g3
5 0K T
0
2019 2020 2021 2022 2023-09 2023

4 SBOM #iERICE§ # B MR DN

Stack Overflow (Z1% 2024 £ 2 AIRTE, £/KTH 2400 FHOERMNEFEL, 1 HIZHK 2,700 4
DEMNERBINTVWEILE2E 2 5L, KRB THEIN~ SBOM FJERICETAERMIL 4 £MH
ZBLUTOETHD. L, 2020 EN56 2023 FEIINT TERICHFEERBDEINLTEY, iz
SBOM #FH % 35k 5 HKE A#HFES DFESX SPDX O ISO/IEC EERE®LATH N~ 2021 FLL
iz, REBERIIME TXRONZOMERADIHEL TSI D5,

3.4.3 A& 3: SBOM FIAEMEVTL\SERE

KRESLUTDFEENZITSND Wb o7z,

1. SBOM YV —)LD1—A/r—ADHIB IR ENH S (7 1)
2. RIEEMETE/~T SBOM 2K TEXZ\ (4 #)
3. SBOM YV —IUIREENH 5, /-I3F] G ENREEE (19 4)

LIRE, 2T U DV TRERMZE D2 HALUTHEN 5.

3.4.3.1 SBOM Y—ILDI1—RT—ADHEREIEICTEND D

How do | generate a Cyclonedx bom for a Java project built with Ant?** (2022)

“4 https://stackoverflow.com/questions/71605182
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I’m already generating boms and using them with Dependency Track for some projects built
with Gradle. There’s a CycloneDx Gradle plugin that works well for that. However I'm also
working with many older Java projects that are built with Ant. I’ve not been able to find an
Ant tool to generate the boms anywhere. Is there one out there? If not, what’s the best way

to generate the bom files?...

I, Gradle #FWTHFEINTWVS Java 70TV 7 MIF LU TIZ SBOM A REEBRNH DY
77 BFEE D, Apache Ant & FAVTHEINTVS Java 70V MM S SBOM A%
V=& BDIFoNT, R AEEROTOLEMTHS. CycloneDX Core (Java)™ &2 IEE K
TXDAHEENHDLIBMUT VB EIZENH DM Accepted TIEA. Gradle 123 LT Apache Ant
FERDOTOY 2 7 MEE Y 2T ATH D720, SBOM EFY —VDHFEINTRWEEZS
na.

Is there any tool through which we can generate SBOM report (SPDX / Cy-
cloneDX) for Windows programs?*¢ (2022)

... There are many tools available which can scan Linux OS packages and application pack-
ages (e.g java, maven, .net) like Trivy, Syft, whitesource but it looks like there is no tool
available which can generate SBOM report for the applications installed on Microsoft Win-

dows....

AU, Linux (ZBWTIE Syft REDY —ILVE A WIUEA VY A=V IV T 727 D SBOM
RERKTESH, Windows TIXZNEITZDY —INRONSHRNEWIBERITHS. ZH5EEE
MdH2BMH Accepted TlEZ2\W. Linux Tlk APT X DNF & W72\ —U 3=V v & ffoTV7
M) 2T & A VANV TBIENE—TF, Windows TNV T —IIA—Iv e EDOFITERE 1V
A=V BIEMEN, ED/=, Windows TIFEEHNZY 7RI 2T DAZT —LINEHRINTES
57, @RI DYV T NI LV INY AT MBS SBEHRUNHIE TEIROERNS, Windows IZHET
% SBOM A =V DREFEMENMFOTHNRNWEEZS5NS.

Generate Software Bill Of Material SBOM for AOSP*’ (2022)
I am working with AOSP 9 and 11 to build a android based embedded system. For several
review task I require a list of all software packages, libraries, etc. that are used to build

and/or get installed in the final image plus their versions. Is there a good and reliable way
to generate this SBOM for AOSP?

ZHhud, Google #EMFEFETIAY—IT/NAAMI} OS THS Android 9, 11 N—ADFHAA

*> https://github.com/CycloneDX/cyclonedx-core-java
*0 https://stackoverflow.com/questions/73648096
*I https://stackoverflow.com/questions/73879514
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AYATLEFFETEY TN THFEEND, Android DYV —AI—RTdhS AOSP (Android Open
Source Project) DEINVREHIFEAINDY TNV T N0 —U%, ZidRREMICEENDY T Iz
T —IIZ BT 5 SBOM &2 AR T 2 AEE RO TWSERMTHS. [EEITIL Accepted TIIR
WA, Android 14 T SBOM ARMEREASBINII N2 WVHEDMH S, Android & 1 FIZ 1 EFi/z
BN—=Tay ) ) —AXNDH, EBRIZ Android 2 HEBETDHERRIEHOIN—Ta vy N EEHIND
ZrEZWV, ZOERMIE, HOTVATLEREIZ SBOM 2K T 572ODFEMDTEERLTNDL
EZo6N5.

3.43.2 BEEHZHZT SBOM ZEMTETARL)

NTIA minimum SBOM requirement tool*® (2023)

I am trying to generate SBOM for Java, Python, ios (Swift) and Android (kotlin) project. I
need to follow the NTIA guidelines for minimum element for SBOM (https://www.nt
ia.doc.gov/files/ntia/publications/sbom_minimum_elements_report.pdf).
These elements are Supplier Name, Component Name, Version of the component, Other
identifier, dependency relationship, Author of SBOM data and timestamp. I tried command
line SNYK and SYFT to generate SBOM for my projects Java and Python projects in SPDX
format. Neither of the tools generates Supplier name. Syft did not generate the SBOM for
my ios project. Still to perform SNYK test for ios project. Have anyone used some other
tools to generate SBOM with minimum NTIA required fields. Is there any tool to generate

report in word or pdf format based on the generated json?

ZhiZ, BIFEE D Java & Python (ZDWT SBOM LK% AALEDD, NTIA Ef:%5#/27
SBOM 2432V —IVEROII6NT, ZDL5RY—IVERODTWIEMTHD. ZOEMHIE
2021 £ 7 BIZRATINSD, BRETE TR —IDRELEETIILR, V—IDEEIZBNT
BHIZEDONDIEHRD AFNRELREDFEBENH DL e RTERMZLEZ NS,

How to include Open Source license in GitHub SBOM export?*® (2023)

Is there a way to include the Open Source license in the GitHub SBOM export? If not is
there a way to easily generate a list of dependencies that includes the name, version, and
open source license for a GitHub repo? I tried the Export SBOM under dependencies but

this does not seem to include the Open Source license for the dependencies.

T, IRIE T —Y D51 AEERAS GitHub O SBOM H HHEREIZE E NV =0, Th
G5 FEEROTWBERTHS. AV TIATVAEHEH L DEW T AEHRIRELR

*8 https://stackoverflow.com/questions/76103711
“ https://stackoverflow.com/questions/76962834
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PIZHEWT, GitHub O SBOM HAKBED R R 2R IERMZLEZ SN,

3.4.3.3 SBOMY—J)VICFEENH D, XFFIAFGENTERR

How to create a BOM file in a Flutter project*' (2023)
I’'m trying to create a BOM file for the Android portion of a Flutter project for security
scanning. I added org.cyclonedx.bom (a gradle plugin) to gradle and I’m running the cy-

clonedxBom gradle task, but I’'m getting an error:...

Zhi&, Flutter & AWV 7 Mz 7EFE M CycloneDX 2D SBOM &% i AZEDD,
ITI—MWNHTERTEIRNoEWSEMTHS. ZOMIZE, T5—DERHRIERD, SBOM Y —ILD
ENFIZEE T 2 ERNLEFEL.

CycloneDx is not able to find project.assets.json file in correct path*!!(2022)
CI/CD ¥ —¥Y A T&h 3 Azure Pipeline TY 7V —>avBFE 7L — L7 — I NET
2E-/-70VzbD SBOM 21EA5L LTS A, CycloneDX 4 FKY — IV H
project.assets.json 77TV EHETHHMEE>TEHY, ERINZVEWSER. Zh
WEBIDNAZIEE T HEBEDRI TR 2R LTS,

How to extract nix derivations from package files?*!2(2022)
Nyr—Y3 3% —Y% Nix 76 SPDX #{E5Y—)b Nixbom & R2F 727438, ZDY —ILidds
BLEE77ANVERDHENGNERNENSIER, Y= DFENFDRM A EERLT
W5,

| installed Micorosoft Shom-tool, but it cannot detect any packages*'*(2023)
Microsoft #18D SBOM £ Y —HMAD A —VERERT, E5THIXROMNEND
B, BRNEZ T NSIREBTEXROA, Y—ILDOTREETH DM, HD VLY —IDFEN
HORHARERL TS,

cycloneDx Bom is not fetching all dependencies of my project*'4(2023)
CycloneDX &£ KY —IVISNET &ff-7- 70T 7 MO RELRMEBBEMHET, £57
NUTR WAV ER. BRIRAZ T NSRBI TRV, Y—IVDREETHED, Hd
WY =V DFENF DR AR ZRL TS,

cyclonedxBom gradle plugin is not analyzing my dependencies*!>(2023)
CycloneDX 4 %Y —)V cyclonedx-gradle-plugin #% Android 710 =2 hOMRTFEI R

*10 https://stackoverflow.com/questions/76515339
“Il https://stackoverflow.com/questions/71073665
*12 https://stackoverflow.com/questions/73022368
*I3 https://stackoverflow.com/questions/75576917
*14 nttps://stackoverflow.com/questions/76051534
I3 https://stackoverflow.com/questions/76333776
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EECHBTET, B3 THIRVMNEWSER. BRNBZITNSIFHIBTER20D, ¥V —
VDREETHBMN, HBWXY—IVDFENFDRHA R ERL TN,
BOM does not confirm to the CycloneDX BOM standard*'¢(2023)
Java TRAFEINLV A Y —Y AT LD SBOM #EILRY —)b Gradle D CycloneDX 75
TAVTHEBRLTWSD, 1 2070yl MN2FERFIELR DTS-I I & H-EN
HY, EHYTHUER VDL VHERTHS. Zhid, ‘/—)W)KEAO)_I EMENBNEEZS
hd.

INSDERIE, SBOM YV —IViNKRRL DI TREAEXHEEERRICE>TIELL SBOM £/ T
IR —ANFETHILX, SBOM EFHIZETEHRF AV MRHMEN TS ICEBINTES
3, VI NI 7RFED SBOM YV —IVOEAN LR A G EE2EBTITORVILERELTWS
LEZ6NS.

3.5 ZAMADER
3.5.1 JAZXDBEANBE

AFETIL, F—7—RISPDX |2 &L EMDFAEITEVTER 2 DF—T—RERALZ. UL,
THUTKVARBRA I NS NI TR, A RIS LS SBOM FITERICE 9 2 ERD RIS
NI=TBEEMND B, 72721, BAF—T—RDEEIZH-> T, EBRI %@#—V—Féaﬁfm*n’i’
BHEIMH U CHERL, YDA F—T—REGOLHEBI/ A A THIAREENE L 2 HERL
Wb, ZHUIX DL MEANDERITNIVWEEZ 6N,

3.5.2 HAEH

AFAEIZEOT, £z T UTHEINZERBUIESERT 42 D777, SBOM A
REFDITERLUTOVRWIENRERREEZONSH, HEHROEREICEZELELTHSA
BEMEAIH B, —7, Stack Overflow BAAMZE Quora*! 772 D—fE D Q&A V1 MSEIET B8,
N7-EiF Tld SBOM IZEDLSHREXEHEN, Tho 2 AL CRIBEMRZIERIIT>TWVS
FRFIEASNLRINS Tz,

3.6 &

BIFE M} Q&A -k Stack Overflow (Z#&FEX /=, SBOM FliEHIZEE 9 2 E M DAL -
POk (F8ZE 1), SBOM FIIEAIZEET2ERMEOHER (F3E 2), SBOM FHEEN TS5
BB INDAEEIT/~.

*16 nttps://stackoverflow.com/questions/76501670
“I7 https://www.quora. com/
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FE 1 T, BRFEADERIL 15.0% & Stack Overflow £4KIZ31F % 37.2% 1286 L THED T
B\ KEETHY, SBOM Fil & HFEBEIZEE U/ZBRIZ Stack Overflow TER$ 2 2L TIZARR
NEEURILTH DD -o7z, FHE 2 TlE, SBOM FIFH %KD 2K EAKHEES SPDX D
ISO/IEC E B EEALLRE DRI NGz 2021 FELARE, FiE B OEMAIEL THE I LA hh -

=, #AE 3 TlX, SBOM FIAEMEOTOLEEEMNTSBOM YV —IV D1 — R — ZADHEMEIZAR
BNH5), [EEBEMHETE-T SBOM 2EKTEXL\ ], [SBOM YV —IUIREENH D, /2137
FAENREBETHS (D 3 DTHEILNhh-T-.

SEIOFERMNS, SBOM (K T DB EMNREERM - BEIIZ<EETIEEDONSH, Stack
Overflow ~"OFEFEEIL D20, Stack Overflow D3 FEE U GHETITRWEBHONTHOE7/200,
SBOM M+ E KR L THNRN DMLY, SEDBHD A MNBETHS. TDHIT, B
ASEAMERIZH S Stack Overflow DFAE % ki 52612, Reddit''8D & 57 Stack Overflow
LSO Web Hf hTEFAEZITVY, SBOM FMIERADTZF DI VR EEHT I ENSERDFET
Hd.

“18 nttps://www.reddit.com/

20


https://www.reddit.com/

4 C/C++ DYTFITPICHTS SBOM ERNDRE

3 HIDFEMS, SBOM V—IbD1— A — ADMERER B, ZEEM%{%/-9 SBOM 24
RTERNZED, SBOM ERDILITFLR>T Nz, ZZT, SBOM ¥ RIZE T 5720, BEfFEY—)
TIFHR—PINRNI—RAT—ATHB C EEXV C++ FE (AT, C/C++ LEIKT D) THIFE
XNV TMTZTITRL, NTIA B [42] %7729 SBOM % BENE KT 2 FiEE B UL, AH
Tld, C/C++ DML BEIEFZIZDOWTRY, SBOM ARIIH NS REERT.

41 C/C++

BRIV EIDTUTSIV I EFET, 1970 ERIZEBH L. C++ S5BIE C SFEEH
R THFEINZTOTIIVIEFET, 1980 ERIZEZ UL, HIBEHMNEL, FLETEE
NECBEETHY, BKELNIEL LR TEXIREDRE LB TNDILNS, ZEDOEKDO T T
JIIVIEBWEBULBETEEHAINTOS. EBRIZ GitHub A% 2024 T/~ AET
%, GitHub £ C EZETHHAEINTWA OV MIEB TSI —YENLEET 9 i, C++
SEBTIX 6 fiL72-7= [17] 1Z%, Stack Exchange % 2024 FIZfT-/2ETH, C S:EH 10 BEH,
C++ EREMN I BHIZZKDA—HIZHAINTVDLEHREINTSY [39], ESELETMAET
EAL 10 ALIC AR EERTUIIIVIEFETHS. &7z, MEAREDDBH CRIAEAIN TS
Python DFUEFHE T 175 NumPy* 7L, Bk SFEDHITE C/Cr+ DERITKETEEDHE
SEHETS.

UM, Python THAUX pip, Java THiuUX Maven, JavaScript (Node.js) THAUK npm &5
IO, BMD S FEBIIIMKEERLE ZDOART =R EE T L\ —I A=V v NEET DM,
C/C++ IZZFDEBEFDRIMOENY T —I 32—V NEHTIURINFERINTEY, Tavzy
LTI E D FETENVRFIECREBRREEEL TS, EVRIERTZY =P A7V 7D
AERRENTEZRRRIEITNA, REBRPAZT —2ELD5HE, 70V MD Readme
T7ANVIZEDXEIGREINTODZ T T AT 5 TRV 20, IRFBREA LT — 2 & &K 5 I H
H 2 FENEE LR, BAETIE Conan™0 L 2D C/C++ FDNAYr—I 23—V v HFaFEX
NTWED, ThEFEOTIEEIN/Z7OY /b Conan 25 XS IBIET DI KL EE
REG 5720, HENTIIRN. 2HUEEBENS, 2.5 HiTRZLSIZ Python, Java, JavaScript &
WoeTOTIIVIEETHEINZY 7 M2 TITH LT, Ny —I 32— vy DBV ERS 77
AN EERIFEL LT SBOM 2 BEICTER TV —IVMERIZEBHE LTS —HT, Xvr—I<3—
TX &RV CICH+ DY TRV IINUTERIZ SBOM 24T S HIRISREFELL.

Hllll

*19 https:/mumpy.org/
*20 https://conan.io/
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4.2 C/CH++ DKFEFRMEICET SEEFMR

Na 503 CNEPS IEENS, C/C++ DA—T 2V — AEREANDEREERE T T2 FiE2FHFE
U7z [29]. ZhidY—Aa— R & W C#include REDIA 75 #BDIAL I—RE DL, €
Va—)VEMINSH - BRE = BAUTIKRERRY 572 BEEL, C/C++ DIA—RR—RIZEEN
PREERERMETI2EDTHS. UL, ZOFEFI—RR—A2EHFEAITINHETEDTH
), SBOM 2B T B/ DIZBERAZT —REBLNRNED, BAEDI—RR—2AD—& %571
TIVEUCEZHRTIH5EEHY, BHEESTIL SBOM D EENERADISHIZE L.
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5 C/C++ DYIFITPICHTS SBOM ERFHDRR

NI —II 2 =Ty DEELZND C/C++ DV 7RI 723 LT SBOM 24K 5I12H/-Y, B
W RIENS/ONDIEHRE, TOMERERINDINATVEENEALT—ARIZEH U/, Ubuntu
%41 Debian RO Linux T4 AN Ea—YaiiB\WT, GCC TEIVRTS C/C++ DY T7hIx
TENEL TS, M OS LTINS EEEUAEEIL, I/E Web EIZABEXNTOSH—N1DS
H 55.4% H Linux AL TEY, £DS5H Ubuntu & Debian 2 EAL 2 fi % HEHTWBRLE, &b
LLFEDONTNS 0S ZNS5THS [35].

AEITIE, BFLUAZFIEIIOVT, C/C++ THEINAZY 7 M 7 Mo KFEFZREMEL, T0D
ART =2 HH LT SBOM 24K 5 TO—EDRNEZHAT 2.

5.1 &EFEI7MIVEDHE

@ ‘ (b) %ﬁﬂ#@ﬁk‘ﬁﬁa{fﬁ
A
Complle Lmk

a t)l/Hl [CHHAAEND

5 C/C++ OEIRULEDHEN

C/C++ DEIN RN, B 5 DFIETITHONS. £, C/IC++ TEMN/ZY—AI—R(.c 771
WX cpp 77 ANIRE) RN ZT7A) (L h 77 hpp 7 7AINVIRE) B GRARAATIVINA
W ETW, BWGEDA TV 7 b 77140 (Lo Z7AWNIIE#TS. Z LT, oA TV 7
T7AOVISRBEL T PO VRLe, TN R ETIHEFICHRINTVWI NI FII1TS
VEBETIVVINBETD, BHS1T750 (Lo 7700R.a 771V E)IZE VR BN F
VIZIRDIAR, BT 7Y (Lso T7ANRE, HEFATIVEEMI)ITDOWVTIE, EfTRITHE
BINAFVIGAT IV VRN DEHRE CIVREREYNA TV RICAL T =R UTEHRTS. 25U
T, ETHRERBRRINAFV T 7V & E KT 5.

AV NANVBTHREAMAD AN X T7LIUIE, I—RR—=ZAREBOEDUMIV AT LAV A
MV XNFZAY R IATIVEEGEND. AT, VY IBTHERAAONAFTVIATIVIZE, Ik
IZY AT LA VANV INZEDNEEND. £z, EIVREEYINAFVRIZAZT—REUTE
FRININAFVIATIVIDWVTE, VAT AIA VAN INZEDNREENT NS,
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LEDZehs, LT 0@ KFREAZMETE5.

(2) EIVRIBROI VA5 DD OBIFE T NIE, EIVRESICHEMAEN S IR
EMETES
(b) EVRERMNAFUDRSF—SERITT L, BEROKERFREMETES

%= 3 IR KEDOBUFHRES CISA (Cybersecurity and Infrastructure Security Agency) 2L
72X E [8] TRINA SBOM DHEIZEDE, (a) DEBMITEDIOWTERKINS SBOM (X Build
SBOM 12334 L, (b) DEMRIZEDIOTERKINSD SBOM (& Analyzed SBOM 125343495, 20D 2
D0 SBOM (IHEHHHNHERET . (a) TIEANY X T 7)), BN V2, BV ¥ N2 THRFERE
UTHiItH IS, LU, BV Y ZIZ DWW TRV NEBIBIZEE T2 71 7 7UN—Ta UdsiiH I h
B, EWVR LY T 27 2 ET§HRICIIETRRICEE TSI 77V NMEDN, ZOmEI
B LE U, E72, B VI U547 ) ORBBURERRIZ DWW T, ZOZAF7Y 7 Tid
HH IR, —7F, (b) T 72T MMRERRE U THIE I N, BUZaY SOV I TR
WINAF)D—EERLU TN AN R T7IVEFRY V713 I, L, ERRICERINS
BIZA 7SV DN—=Tav e, BiNT( 75 OHBIREFEEGRI HE I N5,

%3 SBOM DOH¥H

il EH
Design ETEPECERN TS SBOM
Source 7Yz I Mn6ERLT % SBOM
Build EIVREIC{ERR TS SBOM
Analyzed RN S{ER TS SBOM
Deployed BERE 2D SBOM
Runtime | YATLADEMELERL T/EHK TS SBOM

5.1.1 EIVREICHAAEINSEREFREFROME

OV RRHZHEAR EFNDMERERIE, EIVRERHCETINSG IV NOFEMZO T H I N6ES
N5, £9, EIVREZIV LT THD gecec HDWId g+ ITHLUT -H AT Vav 2 ETILT,
Listing 1 D&Y IV NANVABETHWSRAY X 771N ETHIINS (HRFE) . ZOFITlk
OpenSSL 5175V I N RAAENT NS,

Listing 1 EIVRRHIERAINE AV X771

1 . /usr/include/openssl/ssl.h
2 .. /usr/include/openssl/comp.h

21 https://openssl-library.org/
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3 ... /usr/include/openssl/crypto.h
4 .... /usr/include/openssl/safestack.h

F/2, VU HTHD 1A ITH LT -t AT Vav&ESTILT, Listing 2 DBV 7B THWS
NAFVSATSUNETHAINSG FRF). 2084570V hE Y RELT gee HBWE g++ T—
FECVVIMEETEITLTCNBY I NI T T, -Wl,-t AT Vav&ETIE TRERIC 1d 124
TvaviNEING. ZORITI, libpsl 51 75V*2% OpenSSL 5175 ) MFEMAAEN TS,

Listing2 EIVRRHIERINENAFVT4TFY

1 /usr/lib/gcc/x86_64-linux-gnu/13/../../../x86_64-1linux-gnu/libpsl.so
2 /usr/lib/gcc/x86_64-linux-gnu/13/../../../x86_64-1linux-gnu/libssl.so
3 /usr/lib/gcc/x86_64-linux-gnu/13/../../../x86_64-1linux-gnu/libcrypto.so

=70, BAZIEINERS A TSV TR, —RR—=2AD—EE2 5T T 7P, I—RR—2% 2V
NANUERERBAINEAT I 2877V EEETNEDT, TNSIFBNT 5.

5.1.2 ETROIKEFRFROML

ETRHIEOHINSKEFRBRRIE, ETAEENATY 77 AOINIB W TETICAEREDEHRE
TR U A ZFEE NG EFRINT NS, EEA Linux T4 AN Ea—Ya NIRIIMNSA VA R—
WINTWSD 1dd AZV T MWL, Ay X EEE BT U CETRICRARADNAFYF1T T
M Listing 3 Mi@) & THAIND (FEF:). ZOFITIE, libpsl 147 ZV& OpenSSL 177V % 24
BEYL T3,

Listing 3 SETRICERAINENAFYSITIY

1 1libpsl.so.5 => /1lib/x86_64-linux-gnu/libpsl.so.5 (0x00007753cb293000)
2 1ibssl.so0.3 => /1lib/x86_64-linux-gnu/libssl.so.3 (0x00007753caf56000)
3 libcrypto.so.3 => /1lib/x86_64-linux-gnu/libcrypto.so.3 (0x00007753caa00000)

7=72U, 121 Linux kernel B 712275 ADEITHREIZAEHNEH TS vdso & 1d.so b&F
N3 [13]. ZNSIIRIES A7 Y TRV DT, linux-vdso /2l 1d-1linux 2 LMHIZE LK
FERITRN T 5.

5.2 TPAIVINZRDERIE

5.1 BiCHKGFETZ 7 AOIVDNANFOENM, 2.3 HiTHALZ NTIA E42573 SBOM % £
T272DI2E, TNEDTAT IV T 7AINISIET AR T — R el TE2NENHD. ZD/HDIZ,
FTHHEU T 7ANNAEERIZY AT A EIZEE TR EENR 771U YEV 7T 5.

ZORRTIE, 77N AI T DREEDEDHIEEL TS,

o /. /X)) EDIETERNNANEGEND

*22 https://github.com/rockdaboot/libpsl
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o EERDT7ANTIZRI VR IV VI 2ELT NS
o T7AINVEMTERTIFRW (F: EBRIFEETS771)VE Llibpsl.so.5 THHLIA, i
IZl% 1ibpsl.so LREEINT VD)

INTIHHEB YT =Y BBETERND, LTOMEEZ B U227 7V AL EFTNIR L
CHEAULZLET, EET2HDE2EVRL.

1. 7710V AT L ETOERERA, KT TN E RKIERETS

2. RETHIE, 77 ANV ATALET, EIET T 7AINVNAXFEF THRELIFREREN 77V %
7"y

3. RO T770UIDWT I 7ANY AT A ETRRL, TheRikiERET5

ZONIEDFER, 21X Listing 2 D771V A% Listing 4 D& HIZEHIND.,

Listing 4 IEFMEDT7 AN

1 /usr/lib/x86_64-linux-gnu/libpsl.so0.5.3.4
2 /usr/lib/x86_64-1linux-gnu/libssl.so.3
3 /usr/lib/x86_64-linux-gnu/libcrypto.so.3

5.3 I\WT—IADRIFTF

52 HICEHMUIZT7 7V AEHNT, TNEERETS OS LD\ r—Iestinftir 5.

ZDATYTTlE, Debian 52 OS T —Y%EH TS dpkg V— VD> TS T —ZR—
AIZWEDE S, BRI, EFRIEIN~ZT7 7108 % dpkg-query -S I IZETIE TNV —
VENMEONDDT, ThER771IUIRUTIT. 1 DO —IDNEROT7 7V &L T
WHBEIFEENELL 20, BEEEIRVRAEETS. CPU Y —F T 7FVIKET S\ —
DNIZDWTUL, EDT7 —F T I7F Y EIT DT —I DAV A= INTOE0DIEREF SN/~
b, ZOBEwREREFT 5.

IAT, AT =2 HHBIZB W TEBRIZA VANV INTOBN—=Va NI HIART 25185
72DIZ, AV ARN—IEARDN—T a Yy & RET 5. BRIZIE, Sy r—Y%% dpkg-query -W*2
IZETIETI VAN INN=VarPMBoNEDT, Thae 2/ \wr—IIZ UTITD.

COMEDRER, Fl 21X Listing 4 X, 1ibpsl5t64:amd64=3.0.13-Oubuntu3.4 &
1ibssl3t64:amd64=3.0.13-0ubuntu3.4 DL\ —IZEN—Ia /NIEHIND.

5.4 OS /N\—Iarmimt

NTIA BH% 729 7/20O121&/ 3w —J1Z Other Unique Identifiers # 5232 RENH 5. Zhilk
CPE, SWID tag, PURL ZENFRDENTVEAY, ZITidHd SBOM £ Y —IVTIEL LT

23 DAYV RELT dpkg-query -1 23358, 2T AT R R TRV,
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W% PURL (Package URL)*>*%#£f 9 %. Debian & OS DAY —INIZDWTUITEKFENAR
IEEINTEY, LTOBRSHEL LS [34].

 debian, ubuntu REDRNVE L (T4 AN a—YarE)

Nolr—o%

o« N—=Vzay

5 CPU 7 —F727F % (CPU 7V —F T I F YIKEF T2/ r =V DA)
* bookworm, noble Z2¥MD OS N—Yay (A—KRir—21)

ZD5H, Ny r—I%, N=Vay, R CPU 7 —F T I7F¥IIDWTUIIZETDATY 7 TH
HTEXTWEDT, NUAZE OS N—UavDRENKREL]S. Debian & OS Tlk/etc/os-
release IZZNSDBERMNEEHINT NS0, D77 IVEEIF LT ID= THREZFTHERYV
A4, VERSION_CODENAME= TIAEB1TM6 OS N—Varv g, TNTN/NXFELLTHHET5.
Listing 5 {Z Ubuntu 24.04 128133 77 AOVABRDHI &R T .

Listing 5 /etc/os-release 771 )LD

PRETTY_NAME="Ubuntu 24.04.1 LTS"
NAME="Ubuntu"
VERSION_ID="24.04"
VERSION="24.04.1 LTS (Noble Numbat)"
VERSION_CODENAME=noble
ID=ubuntu
ID_LIKE=debian
HOME_URL="https://www.ubuntu.com/"
9 SUPPORT_URL="https://help.ubuntu.com/"
10 BUG_REPORT_URL="https://bugs.launchpad.net/ubuntu/"
11 PRIVACY_POLICY_URL="https://www.ubuntu.com/legal/terms-and-policies/privacy-policy"
12 UBUNTU_CODENAME=noble
13 LOGO=ubuntu-logo

0NN N AW

HLlidBon-XEy 2 HAEHESH, PURL IZ URL &R/ FHE TEIHENDH D
728, URL TEZRVWXZFIE %o TYIA—RTIHENRHD. UL EOMEDORER, 5515 PURL
D—4Hl% Listing 6 IR,

Listing 6 PURL D
1 pkg:deb/ubuntu/1ibgmp1002%3A6.3.0%2Bdfsg-2ubuntué?arch=amd647distro=noble

5.5 I\WT—IXATF—HDiH

DIEDATY 7T, L ED¥EfFEELIZ, BRIV —IRAXTF =R % H$5. Debian /3y
r—IM SBOM %A KT BHITHIEE [47] TlE, BT —JIZDWTY =AY —I % XY
O—RU, 2D &% ScanCode Toolkit*>> TR § 5 Fik & A\ TW/=A, ZHid SBOM ARz

*24 https://github.com/package-url/purl-spec/
*25 https://aboutcode.org/scancode/
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2w NI — T BAROT 4 AV REIE R E DZERIF I A NI, #7720 — REERERAERY — IV DEFTHE
LW IANEE TS, 2D/, RFETIEY— AN —IV%FIAE TV AT A RICE
IZEETRERZ T RSB, SERY —INREE TR TR T4 22T, 22/ T A MOREREIM
JANEHIRT 5.

ZZTIlZ, Debian % OS DAY —I 12 —I%THhHd APT IZflVEDE, EEEBRUNAD
I —IART—2 e 5. EEERRIE APT NMEEL TRV D RETTHE T 5.

%73, apt-get download --print-uris®?oIZ/\vr—IZEN—VarvEEXT, Nvr—y
DEIA—R URL &7 —HAT 77 ANV EEIET S, ZNODARIE NTIA BEHETIEROSNT
WA, SPDX HIFE CREBEINDRHIZERMEDOB WIEBIZK /2% 72y MiKg& SPDX Lite [27]
IZEETAEBE THS/20, SBOM DERALE2EDHS BN THETS.

RIZ, apt-cache show (Z/\Wrr—UZUN—Vav a5 %2 TEFTH. 5L Listing 7 IZRT
IHIBHEANESNEZDT, INEREFUTUATO SPDX BB IZHIGT 2 IEREMHETS. LTD
HEIZBWT, NTIA BE#TROSNDIEEIZ NTIA, SPDX Lite (28 £NAIEEIZ SPDX Lite &
LTV,

supplier (NTIA, SPDX Lite)
Nyr—U 4%, Maintainer: NOIMEDTEHE TS, HATIIA—INT RV AL <> T
FEhadh, SPDX HIETIE O THLIIHEL TS0, TOEHZTD.

originator
EERONY T —IIEENY AT REAF U, TONNY T —YDEFEE. Original-
Maintainer: NGIAFE 51T MH TS, Ubuntu DEHIZEFEDT A AN a—Yarvz
N—ALUTHEBEINTA AN 2—yar T, RO —IY% B U TERAL T
LILMHY, ZTDHAITIDIEE NELERIND.

homepage (SPDX Lite)
N —IHHETEDEHR—LR—, Homepage: MOIHEDITEMHT 5.

summary
Nor—YDERFH. Description-en: NOIAFED{TEIME T 5.

description
I —Y DFEMIEAA. Description-en: OXRITLAEARME T2, 1 DDEANSIEED
TIEET, 1 DOZEHERNY NCHREDITIEZET, 2 DU EDZEH THELSTIIEFEA
XFHEEDENTVS [10] 7280, ZHURESTRRIT S 5. ZENSIHRESBMTICEIETO
i, TUIRDIEHZDTHKRT §5.

checksums
NI —=IDT —=HATIT7ANDF =y Y LMET, N Tr—INHEINTVRNIL %

26 apt AV RIFABDBA Y ZS 771 T IFATH ATV REUTHREINTEY, SHBD1VE T o — AN E#MEHMRIE
XNRNED, VI LS EEIETTIRIEFED apt-get I KX apt-cache IV RDFM AR I TVS [12].
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O 0 NN R W N~

(SRR SR R N R S N R S S S S S o e e i
— O 0 0 9NN R WD = O VWKW A WD —=O

5.6

FERTB/-DIZHAVGNS. SPDX TIRERDT7IVI) ALTEHEU/-EE2EBETX5/-
O, BB TX342TEHETS. MD5 7)V3Y XADEDIE MD5sum:, SHAT | SHAL:,
SHA256 I SHA256:, SHAS12 1% SHAB12: MOiaFA{Ta2E 4 5.

Listing 7 apt-cache show M H F14

Package: libssl3t64
Architecture: amd64
Version: 3.0.13-Oubuntu3.4
Multi-Arch: same
Priority: required
Section: 1libs
Source: openssl
Origin: Ubuntu
Maintainer: Ubuntu Developers <ubuntu-devel-discuss@lists.ubuntu.com>
Original-Maintainer: Debian OpenSSL Team <pkg-openssl-devel@alioth-lists.debian.net>
Bugs: https://bugs.launchpad.net/ubuntu/+filebug
Installed-Size: 6608
Provides: libssl3 (= 3.0.13-Oubuntu3.4)
Depends: libc6 (>= 2.38)
Breaks: 1ibssl3 (<< 3.0.13-Oubuntu3.4)
Replaces: libssl3
Filename: pool/main/o/openssl/libssl3t64_3.0.13-Oubuntu3.4_amd64.deb
Size: 1940128
MD5sum: 3117130af68b84c124a7461e9b4209d3
SHA1: af6blbc382457b3033d6286de33afaa86d6abf09
SHA256: 460131a068304561137c0447b6710438a80945202336£86£28ffab6891b1d1f1
SHA512: 42bff6df63229985c1a3f3ffda35d57fdel14£64£5187b254f71aa16a83£5288e. . . (EI)
Homepage: https://www.openssl.org/
Description-en: Secure Sockets Layer toolkit - shared libraries
This package is part of the OpenSSL project's implementation of the SSL
and TLS cryptographic protocols for secure communication over the
Internet.

It provides the libssl and libcrypto shared libraries.
Description-md5: 88547c6206c7fbc4fcc7d09cel100d210
Task: cloud-minimal, minimal, server-minimal

EFERIRODmL

Debian % OS D\w/r—Ii%, ZEHEEHR% /usr/share/doc//\W/ T—I & /copyright IZ
HIEETEEIEDONTNS [9]. HEDHMKAF T 4+ —~< v b [11] WEHRINTEY, AT
FRVINKEBG DN T —IDESTNBDT, ZHUZE DT U CEFERRE T 5.

5.6.1 copyright 771ILDEE

WA R 7 A — < v M, stanza (i) ZFN 2T 5 field JER) DEAEHLE TR XN,
stanza B ZEf T CHBEX NS, BLTFIC stanza & field D—& %, stanza (ZDWTCIEHERFEERE NS,
field IZDWTIHERNBED, X, ABEHERUTRT. —FlE LT libgmp10*27d copyright

*27 https://gmplib.org/
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T7A NV EAFERD Listing 12 IZ7R7.

* Header stanza (once): /X7 —U2kDEEIEIER

- Format (required, single-line): 771V 74— v e $8E T 5. BTEIL https:
//www.debian.org/doc/packaging-manuals/copyright-format/1.0/ &ZMD
HTTP fRDAEX.
Upstream-Name (optional, single-line): L (AF7T) CTHEDNEY 7 NIz T 4.
Upstream-Contact (optional, line-based list): L (AFIT) DEIE& . A—ILT
RLRZRY,
Source (optional, formatted text without synopsis): E{itY —AI—RFDAF
Jt. URL R&.
Disclaimer (optional, formatted text without synopsis): Debian D—EF T2\
N —IIZDNWTC, T DA,

- Comment (optional, formatted text without synopsis): 2 &E#k.

- License (optional, formatted text with synopsis): N\ —Y2EDI1 1V AF
] ETT7INDIA Y A AEDEZEDEHANRT, EoTW VR I TV
V55 ENDH L. FEMLEI RS,

— Copyright (optional, formatted text without synopsis): /N\v /7 —Y2fkDEE
B, &7 7 AVOEFEEREMAEDEZEDEHANT, BoTWY LI N
TW=DT5E0H5.

* Files stanza (repeatable): 771)VZ L DEEVEER

- Files (required, whitespace-separated list): & stanza W& HEL T 577 1)L, V—
AT —INZBI B T 7 ANVINADNNE— VA THEE.

— Copyright (required, formatted text without synopsis): X577 1)L DAITE
RA3INLEEHEER.

- License (required, formatted text with synopsis): & 771 )VDOAITEH I NS
T AEHR. FHMEI R,

- Comment (optional, formatted text without synopsis): 2 &E#k.

 Stand-alone License stanza (optional, repeatable): Header stanza *° Files stanza T

ZRUEI1Y VY ADEE
- License (required, formatted text with synopsis): {8/ EF 1> ADEX. Ffl4
RESIdER.

- Comment (optional, formatted text without synopsis): f/EE%R.
EDOR UL T DIEY.

Single-line values
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LfFRTERED, 1 DOEEET.
Whitespace-separated list
1 fTEAEIZEY, ZHR YY) TEBDEZRT.
Line-based list
LATEAEIZEY, 1175720 1 DDEERT.
Formatted text with/without synopsis
apt-cache show {231} Description-en: LFIRDER TEBITOXEIN 2 KT
with synopsis D558, 1 {TEIXRAIZEKZRD.

License field {&, 1 T7H % synopsis EUTEAL, 71> ADFMEH X, BT &2 ZXH(54
BRENBERAINDGAEDTA RV ARZEHTS. LT, 2 fTELRRBICAX 2 EEEH 5. Header
stanza *° Files stanza (25T, AX %2 E#E LU T Stand-alone License stanza 2 S8 5ZL N T
x5.

KEHE& X copyright 77 VA T—ELUTHWSARENHY, AXFZ/NXFEXFIET, ZHE2E
FRO. FEiz, BBDN—VarPNHEBEIN TR B F e REITMIL, HN—TYa P
BEDOEBDN—VaraBIRTEXLHAIIEREIL + 2INT5. BEN—YavniHsI(8 VAT
N—=Va yBENERINTVWBIEEEIREEINN—VaVEEBKRL, N—TVaVvBEERKED .00
BRI TR—L 5. ZOEMBICOVTE, —HR 74—y MIRERNTEDSNT VS,

TRV ARIIBEOT, BHEDIA LV ADIHERD—HIR IR WIEEIE or 2\, WA
IS RENHD5E1E and 2. 74—y MERRIZAY and/or ZFHES 771V EHY, THidk
MERD—HIE->TERVL, AAIKS>TERVIEWIRKRBRDT or LEffieART. HEF
DBENEN L and DFHREL, TE ANEZBIGEIZIFAVYEHAWTA or B, and CDLHD
IZRIG 5. FHLRNOBRPICHNSGAICEUTIEELRE RN INTE 5§ BRI LY,
ERD77AIVOREREREEUAER, HUDH I MNSEEAFIRETOAANIFEL and MR
IR UCERAINTOWBLRINT 5. /272U, 74 —< v MERREIZIIEE N RNE DD, EED 771
JVTIZ A, B and CDISIZEREHDOBHKRTHV Y E2M>TWHIGENHLDT, EH5DEK
THE>TWEDEHEANTIREND D, £z, TV ADFINRELIEE T 561 BES1EY
A with fIHE exception LELETD. /272U, HIAREIZDOWTIIEEL % 5 REAVN 2
O, BN BRI DOFINREIZRvE Y T 5DIIREETHS.

5.6.2 SPDX DE{FHERSEIER
9, N\ —IRXARTF =R UTCUTOEENMEET S. 27T SPDX Lite DEHFE AN TH 5.

* licenseConcluded: N\ —Y 2D AL UTHERT T 7251 A=K
* licenseDeclared: X\v/7r—UHHIZBEEXNAETF71E VAR
¢ licenseComments: Sl EDIEEIZXHT 54 BB
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* copyrightText: E/EER

ZUTC, 518V AR THE S 248D SPDX License List 2812 & hanS1& v A% 5
BTEXHLIITT D0, TORNLZEDER%F129 5 Other licensing information detected 2
>a2Y(JSON AF—< Tld hasExtractedLicensingInfos)MdH Y, TDERIILATFOIEE THE
Bxnd. ZhE SPDX Lite DEIFEHN TH 2.

s licenseld: NYr—Y X857 —=2FINOSRTE72DICAVS, TV AIZ—RICEN YT
7= LicenseRef- MOIaE 35+

* name: 71tV 2%

* extractedText: 71t AKX

» comment: ##2EHR

SPDX 12811571 A%, SPDX License List LIZEHBEIN/JEMER H D\ VIIHBITE S
UZ LicenseRef DWFNMEIEELT, HEF + FEBEN—YavEDI1&> ), WITH (HI5
#iE), AND (A AZH), OR (FADATRWV) 2HEHATOH TR 5. BERIEAIZZDIET +
MEREEOD, O 2FHoTEETXS. copyright 77 1IVEDFELSE BRSNS A, SPDX Tl
WITH SEE FDOHIAHRFE L SPDX License Exceptions 2 IZHB&EH XN T2 EDZ T HMERTTRET
copyright 771V D& >4 B HEEIRA. £z, copyright 771V TEDSNT WS HEMEZ L SPDX
License List TED SN TV DA DENTHENH DL EFRNNETHD.

5.6.3 &R

LA EDfE#RE € LIT copyright 77 VD 217\, SPDX OEBIZIBD LHE#T 5.

Header stanza »*5|& Format, Comment, License, Copyright % &t#iA#, Comment & Copy-
right [Z/%w—Y D licenseComments, copyrightText (ZZNZNKMT 5. Format (2D

TIEX LD copyright 77 AT A —<w MERR [11] IS L2 ERTH-DIFEAL, FHix
IBGEETTANVERETDT, 77 AV EXEE—DF 1t AXELALUT LicenseRef
%¥1TL, hasExtractedLicensingInfos (ZH! /19 %. License (Z#2iRD HIETHEENL, /N
77— D licenseConcluded & licenseDeclared, XRU'RHTIA LV ANH -5 EIXTN
512 LicenseRef % ¥4T L T hasExtractedLicensingInfos (ZH 719 5. copyright 77V
NIZEBDITA LV ARANEEIN TGS, ThH62L2T AN ERFTHALEZED:
licenseConcluded & licenseDeclared IZFE T 5. HAETDEANE 2 IRV,
FEEOBRIFFEINIZE OV R ERE T2 ORI ZEMT 5.

Files stanza %>5!& Copyright, License, Comment % FzAJAA, Header stanza & RIRRIZALIE S

“2 https://spdx.org/licenses/
*2 https://spdx.org/licenses/exceptions-index.html

32


https://spdx.org/licenses/
https://spdx.org/licenses/exceptions-index.html

5. ThEh, BIIHEHEIF EEXE BT S. Files field [IZDWTIE, AFETIEY—ANY
T=UERLBENIE, VAT LAV ANV EINTNAF VI UCTERIER DY —A 77 A
EXIBAHT T EDIIRHETH DN/ DT, 2TV —V2EADERE UTUE T .
Stand-alone License stanza 75 (& License & Comment % FtA3A A, Header stanza & Files
stanza THFITI N7z LicenseRefl IZX T HEDRS, X5 d b hasExtractedLicensingInfos
DIEHIZ License field DA X ¥ Comment field Dffi B EHR & BHL, WISLAEWVE DIZERT
%. SPDX License List {Z{& Public Domain {27225 & DMNEFHFIN TR 28 SPDX TldZ
L2V ARSI NRELRSHS, copyright 774V TId public-domain DT &> ARSI MREREX
NTOWBIFEENHDDT, TDHEIE T+ —< Y MEFR [11] IZfEW No license required for
any purpose; the work is not subject to copyright in any jurisdiction. % f{X

DIIERTS.

5.6.3.1 License field DS 74T

5.6.2 HiiEY) Licence field I3 Z D F SPDX ISFEEH T IR TR0, Bl 2 E 9 5.
Header stanza & Files stanza @ License field (ZDWTIE, £ synopsis ThHd T2 AR % it
95, BEAXFEAVRERYPIXFELUTA—I V3R, EKIZ or & and/or % ORIZ, and %
AND IZZSHELTH<. ZHUZ LY, Listing 8 0 2 DDF( 1> 2RI Listing 9 IZH X N3,

ZDO=TVFNIH UTHEXXEIT 2170, X DIEUIZRIETHL L BT, 74— MEFR [11]
12 Perl 712 A% GPL-1.0-or-later OR Artistic-1.0 (ZEH92UHE, fINHEEE
DIV ARELEE—DI LV AZBELT 1 b= HHE, H2 < R U THRIICEE 7
ICEHT S E FRIIATS. SGR BRON - 72561, 1V AKXz B—DIF718 V24
(1 b= LTRSS, Zhizky, Listing 9 I Listing 10 (ZILE X5,

RIZ, EIA RV AZIZDOWTka—Y AF71w T SPDX License List LZEB& L, RO -7254
I3 SPDX fEfE&ICBIHZ L. ZDLa—YAT4v I T, £V A& &/NE/L, N—Ts
VEBSERED .0 ZHIR(GKENSIEIZ, HEIZ . N0 22 THIRYTS) Lz ET, BEXID
WIGRIZESTIM RV ARG e EHT D, I TEBULN>72EDIZTDWTIE, SPDX License List
EDOETOEMZITONT, ASIM—I VL EROERCLIE % L/ REE T FH HER L, —E03
AUEKIE S5 SPDX fEfE& CE X2 5. ROMNSLN-7235451d LicenseRef 2FAT9 50, Zh
IZH 7> TEh—2 UV RIDFEHNES =/ N FAL U FF e X — L TR E AR, BICH—DF
1V AIZE U LicenseRef #FKITU/Y, SA 2V AR REDERZ BV TESL5125 5.
Ziuz&Y, Listing 10 1% Listing 11 (2 XN 2530, 2 DEHDHIIZ 1ibldap2: amd6s /Swir—
TRONZEDTHDB/-0, LicenseRef IZIXZDENEFN TS,

30 copyright 77-1IUZB1F % Expat 51223 MIT SV ANIETH B, MIT 51t AIZIZ L ESDEREHZ
TEL, SPDX License List CIEERAVRINS ETILRE T 2HMihVah 5727280, [Expat 7175V CTHERIN/Z MIT
SRV AJENHEKRT Expat DERMEDN TS [15].
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Listing 8 -1t AXDH

1 GPL-1+ or Artistic, and Expat
2 GPL-2+ with Libtool exception and GPL-3+ with Libtool exception and GPL-3+

Listing9 h~—25E1#%

"GPL-]."'", 'IUR", "Artistic", ||,||’ IIANDII’ "Expat“ ]
"GPL-2+", "with", "Libtool", "exception", "AND", "GPL-3+", "with", "Libtool", "
exception", "AND", "GPL-3+" ]

Listing 10 >SRN

n (Il s IIGPL_1+II , n ORII , IlArtisticll s ll) n . IIANDII s IIEXPat n ]
"GPL-2+ with Libtool exception", "AND", "GPL-3+ with Libtool exception", "AND", "GPL
_3+Il ]

Listing 11 1> ARES

"(", "GPL-1.0-or-later", "OR", "Artistic-1.0", ")", "AND", "MIT" ]

"LicenseRef-libldap2-amd64--gpl-2.0-or-later-with-libtool-exception", "AND", "
LicenseRef-libldap2-amd64--gpl-3.0-or-later-with-libtool-exception", "AND", "GPL
-3.0-or-later" ]

5.7 SBOM D&

PLETHEBUZESRE AT, UTIRTIER%Z JSON BERICEHBMU T 77 VB L, Bi&E%L
SBOM %457 5. %28, SBOM EENEELTEY 7RIV BIRDY I NI 274, N—Tay, B
&, TV R, BEEREDERIL, 2—FATINSZITELS.

spdxVersion: [EE{ET SPDX-2.3 % {#F.
datalLicense: EEfET CCO-1.0 Z{#HH.
SPDXID: [EEfE T SPDXRef-DOCUMENT % {fFH.
name: T—HFANDNRY T =7V % FEHH.
documentNamespace: ZT—HF AT DNRY 7 =27 8% & THEIERK.
creationinfo

- created: AR HRZBENA .

- creators: V—I)IV& & BEIAS. FETL—FANERITIHIT5.
documentDescribes: [EE{ET SPDXRef-RootPackage % {#fH.
packages: 5.3 HiABETHH. HEV I NIz 7HEEEBTHEN AV —Ji%, 2—¥%A
FIDIEHR % AT name, SPDXID ([& % {E T SPDXRef-RootPackage), versionlnfo,
downloadLocation ( [& %€ {E C NOASSERTION), filesAnalyzed ([& € {E T false),
supplier, licenseConcluded, licenseDeclared, copyrightText DA% H 719 5.

- name

- SPDXID: Xvr—I7—547 0 SHAL {#, #iH TX 723l UUID (Universally

Unique Identifier) {E% > TER U X FF % B8R
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- packageFileName
— downloadLocation
filesAnalyzed: EEfET false Z{H.

* hasExtractedLicensinglInfos: 5.6 &iCHiH.

¢ relationships:
DESCRIBES %

versioninfo

homepage
supplier
originator
summary
description
checksums
externalRefs
copyrightText
licenseConcluded
licenseDeclared
licenseComments

comment

licenseld
name
extractedText

comment

EILTW3.
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6 BIFEULIZFEDHM

RETIE, BIRUFIEOFEL LT, IREBREAXT -2 & MBI 2EE N 2N LB, &
X415 SBOM D SPDX #i#&X> NTIA BHADERE 2FAND. ZD7/2DIZ, £ C/C++ DVT
Mz 7IZXFUTERIC SBOM 2 £ T2 T, IET7IVEHEL, TNEiitd5/3yr—
VEBEL, NV —IART =R M T2 —EDFIEDOMEEL FTUE 5. LML, 2N TIEERE
DN T —VART =R UNFHIN R LIRS0, Y AT A EIZA Y ANV INen\vr—
12395 SBOM KL, KRFEIIBIIZ N\ —IAZTF =2 M T80 0ONAME LV
LLEHEi§ 5. Z LT, SPDX AR M TS, SPDX 74—V e UTHDIELI &MREET S SPDX
Validator*3'¥, NTIA BE:DHEHLE %R ZF % NTIA Conformance Checker*3?%, DL ECHRX
=% SBOM IZ# T 5.

REHMEICH VT, YHEBICH U TERRELZZRE TS LTHELRFERE, AIETCHABLFIE
X VEETE/BAICHE RIS 5. checksums (ZDWTHE, 1 2B EDT7IV TV AALIZLS
F v 7Y MENIF TITOIUSHH L T5.

6.1 C/C++ DYILII7ICXT S SBOM ERK

FEZIRAIY NI =Y =) curl3% Web $—/N\Y 7 77 Apache HTTP Server341% C ST
FIFINTWD, IhSIZEBELHEREDRBICH VAN ES1 TSV REALTEY, B HTTPS &
{ED7=HIZ OpenSSL #{FHL T\ 5. OpenSSL IHBEICERLMETHEIME) BELUREINTS
D [48], SBRAERINZFRIIZRILNENBEL RS, ZIT, AFIEM curl X Apache HTTP
Server ® OpenSSL #&k7ZE%#&H LT SBOM FIZH /131U, D C/C++ DYV T RI T IZDWT
EFIFRIZ OpenSSL R % FEZRL, F/-effaTaMEA F R X N2 BRORE LI GITR L TOHNEIL &
MR TX 5. 22T, RFHIIZE1} 5 SBOM AR5 LT curl 8.10.1*3°L Apache HTTP Server
2463308 E U N—VaVIHICERIE S TORFIRTHS. curl IZEIVREHIEZNL T 21
BEZBINTX DD, OpenSSL 7175V %A TS ——with-openssl A7 vav a5 27z,

6.1.1 EJVREICHEMAAENDMKFRGR

9", UV REBHHEAAE NS IRZRRIZOWT SBOM A& 1T/, ZDFER, curl TlE 316
HOWRET 7AVDHHEIN, ZNO2TOHEMFEINT Llibssl-dev (OpenSSL DRIFT
TIVT, N X T7AINVERHET5) & 1ibss13t64 (OpenSSL DNAFVSATF)) &S 9 0D

3l https://tools.spdx.org/app/validate/

*32 https://tools.spdx.org/app/ntia_checker/

*33 https://curl.se/

*3 https://httpd.apache.org/

*3 https://github.com/curl/curl/releases/download/curl-8_10_1/curl-8.10.1.tar.xz
*3 https://dlcdn.apache.org/httpd/httpd-2.4.63.tar.gz
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WAENNWIr —U Ml X /=, Apache HTTP Server Tl 390 EDIRIET 7 A VA XN, Zho
ETOHBEMFEINTRHEMIC 1libssl-dev & 1ibssl3t64 2 &L 17 HEDRE/ YT —I W
HI .

HHINZAZT—RIIFK 4 D@EYTHD. EFEEHIL curl TlX 27.9 #, Apache Tld 37.2 #
Tho7. NTIA BEHIZEEFNSHBE 2 RFTORY. BEEMEXY —VAITEHSER T HIEREFIE
DEREIZEAD ST 100% L725THE, ERDAYTFNEETDHEDHILET S originator H
H, 2 2 BRI D LS EIFEHTHIIAVNERIZETS.

F4 CIRRTHAAENSKERBBRDOA LT — 2=

IHH curl Apache HTTP Server

name 100% (9) 100% (17)

versionlInfo 100% (9) 100% (17)

supplier 100% (9) 100% (17)

externalRefs (PURL) 100% (9) 100% (17)
packageFileName 100% (9) 100% (17)
downloadLocation 100% (9) 100% (17)
homepage 88.9% (8) 82.4% (14)
summary 100% (9) 100% (17)
description 100% (9) 100% (17)
checksums 100% (9) 100% (17)
copyrightText 33.3% (3) 29.4% (5)
licenseConcluded/licenseDeclared | 88.9% (8) 94.1% (16)

homepage | apt-cache IZHSFABEWRIVRMN 727280, T4 2 AIEHIE copyright 771 VA3
FEDBFHIIEEURN 727280, —ED/N0r — T DWW THHIZ KB U7z, copyrightText (&,
curl Tl copyright 771 VHEFEURD 272\ —T | e EE U DA 5t 7 4 —~< v N T
Mo\ — 54, Apache HTTP Server TIEZNZN 1 & 11 A THEIZER L. ULHL,
ZH6IE NTIA BERAOEETHY, kZTRUE NTIA BEHENOEBIZLT 100% &, LV RE
IZHARAFNDREFBIRIOVT NTIA BEH:Zi7/2 9 SBOM ALK TITWEHILA D75, K
1Z, SPDX Validator & NTIA Conformance Checker &\ 31 & @B L.

1V AERIL, curl TlX 14 e 9 4, Apache HTTP Server Tl 47 #:r 32 45 SPDX
License List ADRIHT 1 £V AL UTHIE I, TNORIRT A £V AT DOWTR 5 DY, IGHAH
HHE XN, copyright 77 A NVEM AR T A —< VN CERN-DIZEXE TRV ALARL
TUIBUNNY =V TIM eV ARG B TIRN >R 2 RS, @ TORBREMHTX /2. Kk
F1e VAL UTHREIN/ZE DX gnulib, chromium, FIANFZEMZIZAEV A, MIT F1422 AR
BSD 1> ADEE, AT 3% T\ copyright 774 V72T, ZOHIEIZELWEDTH /.
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K5 YRR AAENSREFRERDT A AFHRH R

IHH curl Apache HTTP Server
name 44.4% (4) 65.6% (21)
extractedText | 100% (9) 100% (32)

Fiz, TR VAR ERETILa— Y ATV I DMEREETANS 2D, ba— ) ATy I EHLH
MCTIAME Y ARERINVEDEREZMTEINETAEL-. TOMRR, La— Y ZAT1v 7EH T
Artistic, GPL-1+, BSD-3-clause (c 2VNXF)REMRETEITRHKT ML ALHIE I,
BEREXNZT12 AN curl TIX 5 HHS 3 12, Apache HTTP Server Tl 15 05 5 I
DUIZENS, Ca—VATAYINERRITEREL TSI L 2R TX /2.

6.1.2 EITEFDKFER

RIT, ETROKERRFRIZOWVT SBOM £FHz T2/, TORER, curl T 31 OIRET 71
XN, ZNSE2TOHBEIRFEINT 1ibssl3ted 2 &8 27 DNV —I 0 E I N
7=. Apache HTTP Server Tl 7 -DIRIET 7OV XN, ThoE L TOHENMFEINT 74
DNV —I D XN 7=, Apache HTTP Server Tl OpenSSL MEHY V7 XN TN /20,
ETRDOREFRRTIZ RN 7.

HHINZART =2 %R 612, CIVRRHIMEAAENDEERBREFRROE R TRY. &
I% curl Ti& 14.0 ¥, Apache HTTP Server Tl 4.3 ¥ TdhH 7.

6 EFROKEBROAZT— 2T

IHH curl Apache HTTP Server
name 100% (27) 100% (7)
versionlnfo 100% (27) 100% (7)
supplier 100% (27) 100% (7)
externalRefs (PURL) 100% (27) 100% (7)
packageFileName 100% (27) 100% (7)
downloadLocation 100% (27) 100% (7)
homepage 100% (27) 85.7% (6)
summary 100% (27) 100% (7)
description 100% (27) 100% (7)
checksums 100% (27) 100% (7)
copyrightText 70.4% (19) 42.9% (3)
licenseConcluded/licenseDeclared | 100% (27) 100% (7)
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homepage |& apt-cache (ZYFLBIRMNRMN 72728, Apache HTTP Server (ZHWT 1 4D
N —Y THIHIZ R U, copyrightText I, #£IT copyright 77 A VA AT 7 4 —~ v b
TR\ =V THIBIZREUZ. LML, Z0ESMNIET 100% &, ETROMEEFRRIZD
WT NTIA B 24729 SBOM 24K TEX TS ILAhhd. EFKZ, SPDX Validator & NTIA
Conformance Checker &\ 3 & @B L.

IV AEHRIE, curl Tl 140 4 58 44, Apache HTTP Server Tl 22 #+ 8 #4443 SPDX
License List ADRFIHT 1 £V AL UTHIE I, TNORFIRT A £V ATDOWTR 7 DY, 1E#HA
HHXt/=. copyright 771V HDMEM T 355 7 4 —< Y N TN /272DIZEX & 512V AL ARLT
IBUN T =V TRV AL B TIN5 m 2R, £ TOBREMHTE /2. /FEIA
LU ALUTHEINAZEDIE MIT 1122 2% BSD 71V ADHME, fISAREMNEXFIEV X,
INTVYIRAL Y, ME T2V A, BT 5 TR\ copyright 771 VRE T, ZO¥EIZIELWE
DTH 7. Ez, EIVREHIMAAR ENHERFBIRE RIS ML A2 D a—) AT 4y 7 DML
BRPENZLIA, La—) ATy VLTI Artistic, GPL-1+, z1lib, Expat, BSD-3-clause
(c WINILF)RENRIETETRHET AV ALHIE I N, FEINAZT12 VAN curl Tl 82 4
M6 31 #£1Z, Apache HTTP Server Tld 14 06 4 HIZEAULZZENS, ba—) AT v 7N
BITHEEEL TSI L 2R TX /-,

®7T ETROEEBROI AL A EkilH R

IHE curl Apache HTTP Server
name 86.2% (50) 50.0% (4)
extractedText | 100% (58) 100% (8)

6.2 /\YT—IXIT—IDHtRE

BE8IZ, EFRIZ Web =N EDRE 2 HOAEZRE L TS Ubuntu 24.04 H—N&, R
BRIE FIZAEEE L/ Debian 12 & Linux Mint 22.1 (28U, 1V A=V INAELTONRNYTr—ID
SBOM %4 KL, AX T —ZHIHEEN 2 FHE L=, Swr—IV8UZEEh 984 f, 1677 4, 2523
HTHo7z. TORERERIEIL FRROF N TR 8 ITRT.

W ODPDIEBIZRND HENEVKETHETITEY, KFETRUZ NTIA EHERNOEE I
2T 100% &, 3 D& TOBEETL/ YT —IIZDWT NTIA B2/~ SBOM 24K TXT
WABZEMNbhMS, EERIZ, SPDX Validator & NTIA Conformance Checker 3 NE @B LU -,

EHEF D Ubuntu H—NIZDWT, T2V AERIE 3467 D55 1187 445 SPDX License
List ADRFHRT A2V AL UTHIE I N, ZD 1187 HEIZDWTE 9 Dill), BWVIKETIHERI HH
XNz F=, B ERRICT AV AZ D a—) AT 1Y I DMRER TN/ A, La— ) AT 1Y
JEINTIE 2280 HEIEIN T\ /=DM 855 E TR LIZIENS, ba—Y ATy I NERRIC
BEREL CWB L & RERTX /.
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%8 VATFALDES YT —YDART— AR

IHE

Ubuntu

Debian

Linux Mint

name

100% (984)

100% (1677)

100% (2523)

versioninfo

100% (984)

100% (1677)

100% (2523)

supplier 100% (984) | 100% (1677) | 100% (2523)
externalRefs (PURL) 100% (984) | 100% (1677) | 100% (2523)
packageFileName 95.2% (937) | 99.9% (1676) | 98.7% (2491)
downloadLocation 95.2% (937) 99.9% (1676) 98.7% (2491)
homepage 81.2% (799) | 87.8% (1472) | 86.0% (2170)
summary 94.5% (930) | 99.9% (1676) | 91.0% (2295)
description 94.5% (930) | 99.9% (1676) | 90.9% (2294)
checksums 95.2% (937) | 99.9% (1676) | 98.7% (2491)
copyrightText 70.4% (693) | 72.8% (1220) | 76.4% (1927)

licenseConcluded/licenseDeclared

91.2% (897)

100% (1677)

£9 VAFALEDENVITr—ID5y AlEHR R

HE Ubuntu
name 82.0% (973)
extractedText | 98.3% (1167)

6.3 EZE

DA EDEEBRAER NS, RFIEIFE IV REHIE AL NS IREFEERE ETROMKEFERBRIZONVT,
E2TOWREZ 7R U THBE N\ r —YU%2KEL, SPDX #itgl NTIA BE4:IZHEHLL /- SBOM
DEFIZBBEIRART —Z & Uz, I N/ REZRBFRIZ OpenSSL WEFENZILMNG, TD

98.7% (2489)

IEMEMEOHERR U7 ETREG I 1| LI, FFEEDIEXE2151T 912 SBOM £ TE 5.

VAT AIAV ANV INZ2NY T =V T HERTE, 3 D2 THRET SPDX #itke
NTIA BEH:IZHEEHLL - SBOM ZERK Uz, X517, NTIA BEEADAZT —ZEBEWKETHEL
726, RFEDNY T —I AR T — 2RI B WL AN 27D, NTIA BE4282 56 H
MEDEN SBOM &4 TDRENMHDHENZD.
NTIA BEHHNTHET71 Y AEBOMHBIIINDa—Y ATy ZIZBLTE, BWEEEEHE
RBUz ARV ROV T IAT V ABBIZBEWT T2 ADOE it 2 ¥l 3 588, SPDX License
List IZIBEINZBA DT 2V ARG TSN TONE, ZOFENKREHIBING. AFE

D a—Y2ATAv 7%, THIZEBRTX S MEELFOL V2 5.
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7 SRORFRE

ARFETIE, ENVRRHCHEARAENSKEEREZHE OB, EVRRICERAINSG Y AT AL
DAY ET7ANENATVIA TSV DEHREFERH LU, UL, EIVRRROKGFERE EERICHE
TB7=DIE, VAT L EDHHZTAT IV ZIFTRL, I—RR—=ZAFIZE A ENZAEHLTATF)
DIFHREEETHS. C/C++ DIA—RRN—AIEENIKEFRBREMH §HFIE [29] DEERL,
INSOEREEBREZHETOFEOMARNBETHAI.

AFETIE, Ubuntu 248 Debian 2D Linux 714 AN a2 —alBEWT, GCC T
R§3 CIC++ DVTMI 2T e U UL, TV E—T7 51 XHE TIZERZEE/: RedHat 2D
Linux 74 AN a—YaryEEAVSNSIED, Windows & FWVDHMEE 2\, £z, a8
Z% Clang X MSVC 72¥, GCC ADIVNATTHRFEINS C/IC++ DV T NI =7 EEE . K
FREEIIERANZEDLTSHITE, INODERBETHREFRBZ M ToFE2AREL, LVFED
NAMZEDIBENHSS.

ARFETIE, T2V ABFROMBIZH Y, BEATF 74—~y b AL\ copyright 771
INIRHZERITE T, 77 IVABRE RISV AL UTAE L, UL, B5N/ZAZT—2%
SV AAVTSIAT VAEBTIER TS L TIE, 25 U7 copyright 771 UZDWT B L, Z
DHRIZFEIRIN/ZTF71 2V AEIRCEFHEBTRE BT DL LRWMENEEL L.

AFIEDFMIZH /2> Tlk curl & Apache HTTP Server 258 UA, THhZITTETO
C/C++ DY 7 NI =TI § DBAM A RE /LI ZR. 54, BT ROV 7 M7 20T
ZLT, FEOWNAMEDEAEZ ISITEKRIET OB ENH A ).
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8 HNHYIC

KIFETIE, Z<DHNESA TSV EERLUCY 7N 7RFEEITOINES, 3 7S54F -V YR
DFELILEE MIGIZE T L HAFINT VS SBOM IZDWC, ZTOEREIHITREREFAE
U, TORERASINE o2 R R R T 572D DFEEFF L.

R T EERBERERT Q&A Y1 N THSB Stack Overflow IZEWVT, SBOM FIJEIZ
M 2EMEZRAELE. TORRE, — ROV NI 7HFEENETL TV 5, SBOM DT KIZEEL
TR NEEATEREIZISBOM YV —)V D 1— A — ADWERIEICR BN B |, [ RIEEHZ /-
3 SBOM ZEFHKTEZ\ ], [SBOM YV —IUIAREENH D, E/-IEFIAFENTIHBETHS]D 3
DTH BN Do,

ZORBEREEEZIIT, SBOM HERIZET D720, BEEY -V TIEHR— MR- 27—
ATH5 C FFERU C++ SEETHEIN/ZY T M7, KREBUFHEE NTIA 2NE DS EH:
2729 SBOM 2 HEIAERK TOFIELHK LU N T —II 2 —I ¥y DEFELR C/C++ DYV
TRz 712 UT SBOM 24E KT HI2H7-D, EIVRUENSEBONDERE, TORERERKIN
ENAFVIEENDIART —AIEB U AFEEZELLAYNT =Y —)b curl & Web H—N
V7’27 Apache HTTP Server (ZEA L~ Z5, curl TIREIVRKHIH AR F NS IKERERR 9
L ETREOMFREMR 27 52 KE L, Apache HTTP Server TIXZNZN 17 e 7 HE2REL,
2 TIZTDOWT NTIA EH%25/~7 SBOM 2 ERANLETRBECERTE 2. £/, RFEDOAL
T —2MHENE DN M EZREET S/2%, Ubuntu ¥—/\, Debian KA~ Y/, Linux Mint K18
RYNIA VAN INZ 2\ r— 984, 1677 #, 2523 HZDWTAZT — X ilHNIE S
BRALEZEIA, 237 —IIZDWT NTIA 421 /~9 SBOM 2EKTE, NTIA EHADA
AF—=RIDVTEBVIKETHE TEXZIEN 6, KRFEDAZT —ZIHHLEITE LA
5, NTIA E#%28B225E8AMEDOE SBOM 24£ K TX5ILERU .
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RIFREITHIHEY, HEMERREREFIELRE TS ICOFRYLLTHRE, CHELBVELEX
PRA A ZBRE SRR ZIF RS 2 a— 2 T AHI % B 021z, DO REHDEEE
LET.

AMEDOEBEEEBELT, AAMEDORETPT AT 7 DIUE, X OHEHIRE, FESITHEE, 2B
ERBYEULEILRZETEZSY 7 N 27 TER H E i BRI AN S BHOBERLET.

RFEDOLBELELT, AAEOBRET RSN, WX ORHIREFESITEE, ZH3E
B EUSABEIUAN K FERLDEHRER B EE B ONSRBDOEERUET.

RFFDOLEREELT, MEDEWEE, ARMEDEBE, XX PERNBDORHILREFELD
88, ZHES LB, MATHERAEICB 2 ZHHKICEFE ST X o7/ — MV A LB L FRZE
BT VAV ZEERT VA R M E T HERIC OSBRI OBERUET.

EHEOFELHEE U TR T DY — X &R THRE, RFEEITIIIHI) RE KRBT
EEBVEUMRESHEZ T IR I R=Varysr)av—kr2— i £ RIZOHSRBE#HOE
ERUET.

KFEEITIICHY, TAT 7 DREDHAMEOEE, 1x CTHEMEFREDEE EDY RNAA
REZHE, THE B EUARRRERERERBIFZMER 21— 2 TV ZAER T
W AMEBIRIIONSBEH OB ERLET.

KIFEEITIICHEY, FEREDILDHFRETEE, THE 23 UL KRR ERZEIER
BIZRFER OV 2 — &Y+ T AE KX Raula Gaikovina Kula BRI O SBEHOEEZRLUET.

E/m, KIRAZEREEBERBEAER IV 2 — AP ATV AER AR Bl KIZIE, UL
SBOM BEE DT % %179 5135 T SBOM ICET 2R R ZDMDBIERE, REEITHIH
TR RSB IR BN X FE U,

BB, H2 ZBEXIHATES, 8% 5Y £ UZEEMEZEDO BRSO CICEBERE 85 i
T RIS BEEBLET.
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Listing 12 libgmp10 & copyright 771V

1 Format: https://www.debian.org/doc/packaging-manuals/copyright-format/1.0/
2 Upstream-Name: GMP

3 Source: http://gmplib.org/

4 Comment: This gmp package was built for Debian by

5 Steve M. Robbins <smr@debian.org>

6 Philipp Matthias Hahn <pmhahn@debian.org>

7 .

8 The documentation is released under the GNU Free Documentation License
9 (GFDL) and it has cover texts. As such, it has been determined not to
10 meet the Debian Free Software Guidelines, and is not shipped in the

11 debian packages.

12 Files-Excluded: doc

13

14 Files: =*

15 Copyright: 1991, 1996, 1999, 2000, 2007 Free Software Foundation, Inc.
16 License: GPL-2+ or LGPL-3+

17 Comment:

18 This file is part of the GNU MP Library.

20 The GNU MP Library is free software; you can redistribute it and/or modify
21 it under the terms of either:

22 .

23 * the GNU Lesser General Public License as published by the Free

24 Software Foundation; either version 3 of the License, or (at your
25 option) any later version.

26 .

27 or

28 .

29 * the GNU General Public License as published by the Free Software
30 Foundation; either version 2 of the License, or (at your option) any
31 later version.

32 .

33  or both in parallel, as here.

34

35 The GNU MP Library is distributed in the hope that it will be useful, but
36 WITHOUT ANY WARRANTY; without even the implied warranty of MERCHANTABILITY
37 or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General Public License
38 for more details.

40 You should have received copies of the GNU General Public License and the
41 GNU Lesser General Public License along with the GNU MP Library. If not,
42  see https://www.gnu.org/licenses/.

44 Files: demos/calc/*.[chyl]

45 demos/factorize.c demos/isprime.c demos/primes.[ch] demos/qcn.c demos/pexpr*

46 Copyright: 1995, 1997-2003, 2005, 2006, 2008, 2009, 2012, 2015 Free Software
Foundation, Inc.

47 License: GPL-3+

48

49 Files: demos/calc/calc. [ch]

50 Copyright: (C) 1984, 1989-1990, 2000-2015, 2018-2020 Free Software Foundation, Inc.

51 License: GPL-3+ with Bison exception

52 This program is free software: you can redistribute it and/or modify
53 it under the terms of the GNU General Public License as published by
54 the Free Software Foundation, either version 3 of the License, or

55 (at your option) any later version.

56
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79
80
81
82
83
84
85
86
87
88
89
90
91

This program is distributed in the hope that it will be useful,
but WITHOUT ANY WARRANTY; without even the implied warranty of
MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the
GNU General Public License for more details.

You should have received a copy of the GNU General Public License
along with this program. If not, see <http://www.gnu.org/licenses/>.

As a special exception, you may create a larger work that contains
part or all of the Bison parser skeleton and distribute that work
under terms of your choice, so long as that work isn't itself a
parser generator using the skeleton or a modified version thereof
as a parser skeleton. Alternatively, if you modify or redistribute
the parser skeleton itself, you may (at your option) remove this
special exception, which will cause the skeleton and the resulting
Bison output files to be licensed under the GNU General Public
License without this special exception.

License: GPL-2+
The GNU General Public License v2 text is contained in /usr/share/common-licenses/GPL

-2.

License: GPL-3+

This program is free software; you can redistribute it and/or modify it under
the terms of the GNU General Public License as published by the Free Software
Foundation; either version 3 of the License, or (at your option) any later
version.

This program is distributed in the hope that it will be useful, but WITHOUT ANY
WARRANTY; without even the implied warranty of MERCHANTABILITY or FITNESS FOR A
PARTICULAR PURPOSE. See the GNU General Public License for more details.

You should have received a copy of the GNU General Public License along with
this program. If not, see <https://www.gnu.org/licenses/>.

The GNU General Public License v3 text is contained in /usr/share/common-licenses/GPL

-3.

License: LGPL-3+

The GNU Lesser General Public License v3 text is contained in /usr/share/common-
licenses/LGPL-3.
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