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A tool for vulnerability assessment and checksum verification using SPDX
documents
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Abstract Libraries are widely used in recent software development, but their management is insufficient, and there are problems
such as delays in responding when vulnerabilities are discovered in the libraries. To solve these problems, the use of software bill
of materials (SBOM) is recommended. However, there is a lack of tools to support its use. Therefore, in this study, we developed
a tool called “Osmy” to support the management of SBOM created in the SPDX format, one of the major formats of SBOM,
with the aim of making the appropriate management of software using SPDX documents more labor-saving than using existing
tools. Osmy can automatically and periodically perform software vulnerability assessment and software corruption/falsification
detection through checksum verification. We have confirmed that Osmy is fast enough to run on a regular basis, and that it reduces
the amount of work required to manage SPDX documents.
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MR ARICIEMETTEDI S TN VA=Y a3 YADEHHIE
REYETEIITO>DENDZ. LirL, VI vz7OER
BHaiibhTtssd, Y7o 7HERY 7Y
PIET 5 74 77V OIEsatEA OG0B Xt bR
MY 725 TW53 [3]. 2021 FICHFEAEETFHENRR XNz
X754 75D Logdj TlX, 2023 4 5 HRFAICBWVWTH,
EiT 1 2ABICHAD fThbhzX Y v u— KD 20% RED
fEgstE 2 & N—2 a > TH B Z L PHERI N TV [4].

COES5RY 7 27 OEHICEHTAMER RIS 57
»IZ, V7 by 7L (SBOM) OFIHSHEREIh T
% [5]. SBOM X, FFEDY 7 bV = 7B MHRT 28w & —
RRFaXVIREDER, ZNLODI74 VR, BLXUE
FEOBEBRPHLEBREINTVWE FFa Xy TH5B. SPDX &
SBOM DM D 1 D TH D, SPDX I - Ttk 7z
SBOM (X SPDX FF 2 X ¥ b I 5. SPDX FF 2 X b
WS I N EHRICESWT, FILTWEY 7 by 2 7%
DY I NI 2T7PMRIET 27477 Vo0 THFFEDH &
ERERLEZD, Y7 b7 27 ORI ACHEDE Y R
DTN TESE. ZDEDIZ, SPDX FFa XY MIY
7 NU = 7 OEYIREBICRL DD, SPDX FF a2 XY M i
WY 7 by 2 7 OEHAELIRT Y —UITEL TV [6].
SPDX F ¥ 2 X ¥ MZEHB I N2 HRIcHE D NT, WEFFHE2l
CFzy 7V AREEIC L B Y 7 b 2 7 ORFE - X AR
ZHEIN O EHINCTS 22k, BEOY —LEHAED
B2 THARETH 2D, FEMEXELZLEL T 2%
KDY, FRBPPEHDTHS.

AWFETIE, SPDX FF¥F a XY b EHWEY 7 Y =7 D
YinERE, BEOY —ILOMAGDORICX > TITHHEIC
HRTEIDENMET 22 Z2HME LT, SPDX F¥Fa X ¥ b
DEMEXRERTSY—L T0osmy] Z/ERRL7-.

LIFE, 2. TIXSEATHHZE IS OW T L 5. 3. TiEHEss
BB X OF v 7V LABIEOFEICOVWTET. 4. T
Osmy O BRI FEIEICOWVTEET. 5. TiX Osmy OFHli 21T
5. BfRIZ, 6. TELHrSHROFEEIBNSG.

2. FEATHAE L ERE

21 RTHRE

SPDX F¥axX ¥ b2HWEY 7 by =7 ONEssHEZHTy —
L& LT, spdx-to-osv[7] & OSV-Scanner [8] MfFTES 5. spdx-
to-osv 1%, SPDX Workgroup IZ & » TR IA TR a<w Y K
T4 VY —NTH%. FHESN SPDX F ¥ 2 X > MIEL#K
STy r—I i lET 2 st ERe A — T Y — R
Y7 =7 (0SS) T 2D T -2 R—2TH 2%
OSV F—&XR—Z 9] 2 HHUF L, HegsthoFfifi#z JSON
ERT77 A4 NMCHIT 3.

—77, OSV-Scanner I, Google IZ& » THIHXATWBba<
YEIA VY —NTHD. FEESNISPDX FFa X M
FE X NIty = DICEE T B HESIEDIEERE OSV T — &
N—=2Ah 5B L, Mgyt FHE#R % Markdown D FEJF X
X° JSON X THEHEH 1 /13 5. OSV-Scanner D ASj & F

% SPDX FF a2 X ¥ MIE Ry r—YDIERIC Sy 7 —IH
DFERIFTH % package URL[10] DL I N TV AR RLEND 5
%3, SPDX Tl package URL DF#EMMERETH 57280, —HD
SPDX F& a2 X ¥ M TIXIEL < MaggtEZ o T 2 72 WalgetEss
H5.

spdx-to-osv & OSV-Scanner D £ 512, SPDX FF¥ a2 XV + %
Awizy 7 by = 7 OfasstEZ iz X85 2 BFEO Y — g,
FEEL7Z 120D SPDX FF 2 X v Mt X B micEo
WCHEIS RN E —ERITT 2D TH D, B D SPDX F
Fa XY MK BHEFMEZEE £ & o TIT S EEe, M
HINC BESS 2T 21T 5 BRI R 2 720,

2.2 BRECAXMEOEHN

V7 v x7OMsHEEHARER NS0, FHLTY
BZFRTDY 7 bY x 7IZOWTHEFEZE 2 @i TS
ZEeDYEELW. LAL, 2.1 THENZESIZ, SPDX F¥a
XY MBS RICES W TS EZ W 21T 5 BfFD
V=l IO SPDX K ¥ 2 X ¥ Moxtd 2 MuggiEzmx
F L O TITOMEESR, MTEZEOEMN LR ETEIIRT S
FERE R 727200,

F7z, MaSsMEEZMOIES ORI, SPDX FF a2 X2 b
OHNREFEBEDOY 7+ U = 7 DIERP—HT 2LENDHD, V
TrY 27 RBRTE 7 7 A NOREACHIENFEEL TV
BWZ e x 7 7 A NVOR—MREEC & o TEBRNCHEZES 2
DOHBEFE LWV, 77 A VOFE—MMFEE, SPDX FF 2 X > b
D77 ANMVERICF 2wy 7L LTHBINALEY R T >
ANDNY S affiy, FBEDS AT A FICHEET ST 7 4 A
LRATE LNy Y 2 fHEO—REMET 22 TITR 34, Z
DOEEZBHENLT %Y — WITFE L RV 2D EARICITS O
WEEEL W,

AFFETIE SPDX ZH WY 7 by = 7 OEHICE T3 Z
NOOREERT A2 ZHNEZ LT, SPDX FFa X b
OEHFREZHRMLL, SPDX F¥a XY P 2HWEY 7 by
7 DS ERWIE & UF = v 79 ARGEEZ B B8EST
T2V —LEERT 3.

3. SPDX R¥axXy hOEBFE

AFETIX, SPDX F¥a X v F2WRYE L2
F v 7Y IREEOFIRICOWTHAT 5.

3.1 e

V7 NY = T RFETRICHKTET B8y =V EFRAIL, 5%l
ENFARE Y 5 —DIZDONWT, SPDX FF 2 X >+ OEHIC
HOWT OSV 7— X R— 220 & B 2 Msg i Em e IS 3
52 THEFEMRZEEITS. V7 by = 7 OIgIcEEE
522Dk, V7 MY 2T PEITRRCKET 2 v 75— D
MagstEo A TH D, FETRIRFERERIC RV Sy =D D fff
XY 7 2 7 DI E LW, SPDX Ry 2 X >
MZiE, V7 U 27 OT R NVUEOABKTET B8y 7 —
TR DFETRIIRE L WSy 7 — Y DIFIR D iR A fE
TH 37z, SPDX FF a2 X ¥ MIRREH XNy r—J D
BRERE R U TKEZERER S 2 7 2ER L, FITRICKKTF
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Example of package information

a—F 1
Code.1

"name": "log4net",

"SPDXID": "SPDXRef-Package-log4net",
"downloadLocation": "NOASSERTION",
"filesAnalyzed": false,
"licenseConcluded": "NOASSERTION",
"licenseInfoFromFiles": [ "NOASSERTION" 1],
"licenseDeclared": "NOASSERTION",
"copyrightText": "NOASSERTION",

10 "versionInfo": "2.0.8",

11 "externalRefs": [],

12 "supplier": "NOASSERTION"

o - . T N YO SR

a— K 2 SPDX ZEHEHDBERIEERDHI

Code.2 Example of relationships between SPDX elements information

{

"relationshipType": "DESCRIBES",
"relatedSpdxElement": "SPDXRef-RootPackage",
"spdxElementId": "SPDXRef-DOCUMENT"

"relationshipType": "DEPENDS_ON",
"relatedSpdxElement": "SPDXRef-Package-log4net",
"spdxElementId": "SPDXRef-RootPackage"

o R Y N S PR R
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FTENRY T —=I%HHT 5.

3.1.1 SPDX IZBI} 3%y 7 —VEH & BEREOBEFROFR

SPDX R¥ a2 X MiZiE, V72U o7 BT 2y 7 —
YOEREFTLLT ZEENFEMLET 5. 2— F 112 JSON JER
D SPDX FF¥ 2 X ¥ MZBWT ARy & —IDERELDL 7=
ol Ry, ZoFlTiX, AT logdnet (21TH), N—
P arh208 (10/TH) THZ 8y r—=JiIZoVTiddhxh
TEBDH, ZOEFITIXID & LT SPDXRef-Package-logdnet (3
fTH) BREZX 6N TnW3. ZDIFD, XUy va—FRiEeo4 &
VR, EVEMEDTEERIZ NOASSERTION ¥ 72 - THh it X
TV,

%72, SPDX F&F a2 X > M2l SPDX BEXEMOBMFR%Z iR
TRERDNGFET . EREOBEROERE, BERoEEY
RS2 2200HEED ID ZHWTEHRENS. JSONERD
SPDX KF 2 X ¥ MIBWT, BEMOBGREIARL 2T
flza—F 2R3, ZoflTiE, Ki1oRTEGRIFRIN
TWw3., a—F20 1{7H»S sTEERENERE,
@D SPDX K& 2 X > b (SPDXRef-DOCUMENT) A58y & —
(SPDXRef-RootPackage) % Frik (DESCRIBES) 3% Z & &R L
TWwWa. 72, 61TH» S 10fTHTIZ Sy 77— (SPDXRef-
RootPackage) 73/%v 7~ —3 (SPDXRef-Package-logdnet) IZK7F
(DEPENDS ON) § 2% Z & 5ieib & LT3,

3.1.2 ®IERy 7 — YOI L Mg ER 0B

SPDX R 2 X ¥ MCE# I Ny r— o BERIEHR

SPDXRFI1X> b Nyor—= Nyo—=
SPDXRef- ek SPDXRef- [ fricea | SPDXRef-
DOCUMENT (DESCRIBES) RootPackage (DEPENDS_ON) Package-log4net

M1 22— F2ciidanBR
Fig.1 Relationship described in Code.2

M2 #FERZ S 7 ofl
Fig.2 Example of a dependency graph

WEDSOWTU ROFETHFRRS Z 7 2B T 5. DI,
SPDX F&¥ a2 X ¥ MEHRA R ENTNETRTD Ny 7 —
PEZI7DOHEME LTEBINTS. R, SPDX F¥a X ¥ b
IR X N7z SPDX HREMOBERIERON, BRI/ ERIN
%200 SPDX BN Iy Fr—IERTHD, oY
7+ 27 OFETIFOMEIFEICEETZ HDICESVWTT S
A EBMNT 5.

WREERZ S 7%, Ry r—YHMoREHEGRERTAER S
Z7THY, THREFR v F =Y %KL, ARAIE Sy 7 —IH
DFERRERT. KERRI I 700K 21RT. H5
Ry = MWEID Ry o —DWCERN F 72 XS HRE S
BIGE, WEMGRYZ S 712BWT 2008y & — PRI REK
WIFET S, HlZE, R2TE, Svr—Y ALy r—
Y BICHRM eqp IFELTED, Ro T —Y ANy r—
VB IEHMNIKFTZ I ERLTWS. £, Ry r—
VAP T =Y GADREBIIFEEL R WD, Ry r—
VAR T =Y GIZEENICHEBINISKFELZVWI
WM.

SPDX EEMICER SN ZBRON, V7 b Y =7 DEITR
DI E T AEGRER 1, £2, R3IRT. £1LITR
TRERIIESRDOREFEEHFRTH S, ZOBRKRIE, Svr—
ADRRy r—Y BIMKIFT S Z 2R, BAMFHEEET
BEIT AT ECaTRENS D 2. KEFEBRS T 7 Tk
RO T —J ADBRy 7 —Y BADERAM ey, BBIMT 3.
2R TERIZE A ROKFERERETH 2. ZOKIE, <y
T=IBWPRy =Y AIMKET L2 2R, ADMssE
ZETEEIC B DS SOV RREL D 5. RIFFERS S
TTERN T =Y BoRy 7= ANDOEAM ey, %8BI
T3, RIWRTERE, —HPWREEEZESOEE M D
Mgt 2 & REEA D 2B TH 2. T SIEMA DK
FRFRTHZ eE AT, KFEHERS 7 7 TENATMOA%E
ms3.
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Table 1 Relationships that if B is vulnerable, then A may also be vulnerable

BE{% FEA
CONTAINS AWM BEED
DYNAMIC_LINK ADBZENY 2T 5

EXPANDED_FROM_ARCHIVE A X7 —75 A4 7 B »oEM XN

FILE_ADDED AlZ7 740 B ZEMLE
GENERATED_FROM AX B 2 ofEEhT
PATCH_FOR AZBDRYFTH?
STATIC_LINK AXB EHNY 2T 3
HAS_PREREQUISITE A3 B ZEMHESMAE LTHD
DEPENDS_ON A B IIRIFT 3

F2 AL ETHET B HWEIIET SRR B 2 B R

Table 2 Relationships that if A is vulnerable, then B may also be vulnerable

E3[E i)

CONTAINED_BY AZBICEENS
DISTRIBUTION_ARTIFACT A OFLAIZIZ B OFAR & S5
GENERATES AlE B BAERK
OPTIONAL_COMPONENT.OF A (& B D{EEDa Y R—3x> bk
PATCH_APPLIED AZ B ISHEHA SN F

PREREQUISITE_FOR A 1% B ORI
DEPENDENCY _OF A X B DIRFESR
OPTIONAL_DEPENDENCY_OF A |3 B DEEDIRIFEHE
RUNTIME_DEPENDENCY_OF A ¥ B OFfTHHRFE SR

COPY_OF A X B DEH
PACKAGE_OF AZBODORyr—3
VARIANT.OF A lX B DIRAE

x3 —JiMEsstt e & 3T b MEss e & e rREMEDY D 5 Btk

Table 3 Relationships that if one is vulnerable, then the other may also be

vulnerable
BEfR AR
COPY_OF AlZBOEHETH S

PACKAGE.OF AlZB D v 7 —IThH3
VARIANT.OF A X B OIR4ETH 3

Ay =T OFANE, WERBRSZ 7128 W T, SPDX
FFaXYrALBRLTWEY 7 Y2 7HEBD Ay 5 —
(LIBBEIZL— R Ry =2 W0S) o DFEIBRERIC
XoTITH. BERPICH I Ny =23 — bty 7 —
O OREHBFEET D720, V7 bY 27 DFEFTREDKIE v
T—=IThH5.

Al SN2V 7Y 2 7 OFETROREFE Sy 7 —JIZOW0
T, Ny r—=UpMEesMEE ETh % 0SS DfETIEEE L 72
T—=RR—=ATH5 0SV 7T —XXRX=R I VEbE L. KiZ
Ry r=IhsEr LGSR, ZOHMIERE OSV 7 —
RR=ADPLEIET 5. OSV 7 — X R—=ZANDOWE DRI,
INFUTIRBEE LT WS OSV API[9] ¥ @ HTTP {312 & » TIT
5. OSV API TlX, MEggMHIHHROEIE 2 =V & &K 1000 %
TEEHTITINY FET API BRI TS0, Zh
ZHWTHETFEEROBFUEEZ MR T 5. £z, KLF]

a— K3 774 LDERDH]

Code.3 Example of file information

1 {

2 "fileName": "./log4net.dll",

3 "SPDXID": "SPDXRef-File--log4net.dll",

4 "checksums": [

5 {

6 "algorithm": "SHA1",

7 "checksumValue": "40fdbal36f864c8a2f3e3f9c9
€3949£7582a6077"

8 }

9 1,

10 "licenseConcluded": "NOASSERTION",

11 "licenseInfoInFiles": [ "NOASSERTION" ],

12 "copyrightText": "NOASSERTION"

13 }

HAEhTw3 74770 OEHRIIERD SPDX F¥ 2 X~ b
WEELTEENE 2D, LA A=V a VB —BT 38y
F—=JIZOVWTDZITVF 1 2F DT, 22D
ZHIRS 5.

3.2 FryIHLIREICK 3BT A - WiBEEH

SPDX RFa XY MIWEY 7 Va7 2@RT57 74 1%
—EL 3T 27> a VPEAELTED, 77410
ZETEF v 7Y aMEH I TWS. JSON XD SPDX F
Fa XY MZBWTT 7 A LVDERE TR L 72587 0% 2 —
R 31mnd. ZOBNET7 7 4 L4 logdnet.dll TH S 7 7 4 )b
DOEHRMTH Y, SHA-1 THHEIN2F = v 7V adbXh
TW5. SPDXTE 774 VDF v 7% L2 LT, Bhd7
NI ZLTHEINZE DNy > 2% LR ARETH %
M, ZDH SHA-1 Ny ¥ 2 EDFTEHIINETH . TDI=,
Fxy 7Y AGEIUETREIERDOS AT 4 LICFET S 7 7
ANDHEE L SHA-1 Ny ¥ afiiy, SPDX F¥Fa X > b
WHBENELI RT3 2 2R T 2. HA—HLAEW
BEE 7 7 ANOUISARCHENIFBEL TWEEEZLNS.

4. V—ILDOERE

3. TR L 72 FTRICE S W T SPDX FF a2 X ¥ bOEME
15— TOsmy| ZFEELT-.

4.1 FARSECHEERE

Osmy (& C#EFWTIER I N TE D, EITITIENET 6.0 X
ERRETH B, F7z, SPDX K =2 X ¥ i tag-value JER,
JSON B3, XML ERR YA R THb T2 e TE
%53, Osmy & tools-java[11] ZFHWT, ZH s Zii—ANICER
LTW237%, Java 1l LEDEITTEZ2REDH . 1B,
Osmy & SPDX D N— 7 > 2.2.2[12] DHERRICHE o TER &
N7z SPDX FF a XY hEREL LTWS.

4.2 V—=ILDERK

312 Osmy DR Z RS, Osmy IZEENRDOY 7+ o =
TODYRAMEREFELTWS., V727DV X FDOXIEH
X, V7 b 27 DERYG, SPDX F¥a Xy FONE, B&
CY 7P 27 HEBEIRTVWETF4LZ PIDRREEA
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BEERRET
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iz —3

PURE Ot
fRE BESSIEE2 0T A
t ‘ MRSEMEEER  osv
REU7=RIREDEH (AES514DB)

K3 v—LOREK

Fig.3 Composition of our tool

Packages Files Related SBOMs
ot 0a

M4 GUIZZ4 7> b OHEHEEG
Fig.4 Screenshot of the GUI client

TW3. ZDOY R DEHRICHE D CTEINHETIHEZE
F v IV AMEEEITS. V7 U2 TDIYRL, FzvIY
LIREEDRER, Mag9iEZWr oG RIE, Osmy WERD SQLite 7 —
RR=2\RFEENS. MsgtEzZke F =y 75 LABEECE
WTHESRR I N5E, MRZECERN LTS . MANLE
FA=NZ & o TITW, MassErtianizy 7 v 270
By, Fzo 7Y 20F—BPMHEEINTZY 7 T =27 D
ErZhENEAT 5.

Osmy &, Y7o 70DV R MOEHY, MsgHEzms &
OF =y VY LREERAT OV — "= a0, ==
02T ABFFOERERET 272DDGUI 7 747V b B X
CCLIZ A7 pbid,. GULZ F4 7 > b O
X 41RT. GULZ 94 7 > b CTRRHEEAZRICEHNRD
VI o7 E—ERRTSE. —ECTERENEY 7 Y
TIWOWTHTTHEZMOMER L 7 = v 73 LABAEOFE R % H
HATBICFRRL, MW oMRFR TN E &y
=Y %RBMAFRT S, V7 MY 7 OBEMHIBREE
A RRORR BTSN TES. CLIZZ4 7Y M2
BOVWTHGUIZ 747> e REORERERTRILS 5.

5. FF il

Osmy DYFEHT 2 aFFEZH B L O F = v 73 LREE DO EH
FATFE  RED R 21TV, Osmy OB HMEZHEZR L 7.

5.1 FEOFE

5.1.1 EHIRR Mg o0& 1k

EHIN L Ess ez % BEF DY — L TdH % spdx-to-osv & H
WTTOHE L, Osmy ZAWTTSHE &Y 5.

spdx-to-osv {5 B THEE L7z SPDX F¥ 2 X ¥ MZDWT,

OSV 7= X R=ZAANDEWEDLEMTON, WX ni-HEes
MR 7 7 A M B, MEFIHEZE 21TV 720 SPDX

F¥axXy oY, SIBREEZARPOLETT S22 T
FIHEBRRRD T RTOD SPDX FF 2 X ¥ M OWTHEFHH
BWiEITZ 5. B, EEomEEEIIOWTIEREIZA
727 7 ANVERT ZREND D, EHIRNLMIIEZENL
NHDIEHEEMBDIRLITS ZE TEBTE 3.

—77, Osmy TIXEHEMNGRE L GEMX N7z SPDX K F 2 X
¥ MZDWT, B2 UDHERE L kR THIGH:Z N2 E ]
FITEh 3., AEFETCHIEEIBE X IGEIBHIDTT
bz d, WFHEoMHEROMR Y EIHETBIIT O L
BX7ew.

ZDEIIT, EATHICHETH - Wi ROMEENAE
245 Z e O BN R EFEEZ o EZTIXE b AT
BYEZ5. £, EEMERERCEHNTOR 2720, HE
DORERTAUC K 2 WET5ED JE Z U A HEAE T 2 afREE DK
LR TE 3.

5.1.2 EHNRF = v 7Y s EEOE L

Fzy 7Y IMiEEF =y 7V L ETEa v NEH
WTITS55EE, Osmy ZHWTIT S5 %R KT 5.

Windows Tl& 7 7 A LDy ¥ 2 flizitHET 2a~r Fe
LT, Get-FileHash a2~ > F2H 3. ZDavwr Fig7 74V
NRRAENY a7 NIV ALEHRETDIE, 774Dy
S alHIEELET ATV RAATEETS2HDTHS. SPDX
FFRaXy bEBEINEKE T 7 ANDAY a2 ZDa
<Y REHOVWTHEL, SPDX FF 2 XY MCFz v 7H Aol
LT ENTVWEI Ny Y afBBET 228 TF v oY
LMEREDMTZ 5.

—77, Osmy Tl¥, BHEMNGE L TEMX N7z SPDX K& 2
AYMZOWT, D62 UDHRELLBERTF = v 7% 210
AEAEMFETIND. HEIETTF = v 7 L OLR—HHM
HX NG5 ZBHBITbS 120, RILFSEEDE 2 &5
FATHIAT 5 BDET R,

ZDEII, Fxyv Y LBILICRNETDH - = FEIEEDN
KIBIZHIRZX N 3720, Osmy Z3EHATH2EZLNS.

5.2 YV —)LOMREESTE

5.2.1 FAfi 7 &

Osmy DSMEFFVEZWIB X OF = v 7 AMEEICE S 5 I %
FHIL, BRI SEATA R RE R TN T X % 2 & R iR
T3, BB LOF = v 79 LREEOXTR E 72 % SPDX
FFaxX >y M, £4I1RT 5EHD OSS 225 sbom-tool [13] &
FAWTER U7z, MFEZE e F = v 73 AEEE A2
DWT, ETIEZ 5 \EEFH L2 - 2. ETRE O
#HZ, CPU %3 Intel Core i7-11700K TH b, 32GB O RAM %14
# 3 % Windows10 ¥ > TfT» 7=

FAaDRy =YX, SPDX F¥ a2 X >+ DIERRFRC
sbom-tool IZ K T, V7 bz 7 ETRHITHKIET % & HIM
Ny r—=I%IET. TSI EBRICITETRIKRTE
LWy F—IMEENTVBEAER, Y7 vz 7Da
URANMEICHEHB DR r—I DT 7 AN 1 DICFELDH

5



#£4 SPDX FFaX ¥ bOEBICHWZ 0SS
Table 4 OSS used to create SPDX documents

Ry r—Y0 77408

v2rayN [14] 36 60
ShareX [15] 11 557
jellyfin [16] 162 177
ScreenToGif [17] 75 1
ILSpy [18] 267 38

&t (z=—2) 551 (525) 833 (833)

%5 Osmy OULIRIFE

Table 5 Time to perform vulnerability scan and checksum verification
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