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Abstract: ;���� EDVHG 3XEOLF .H\ ,QIUDVWUXFWXUHV XVH FODVVLFDO FHUWLILFDWHV� 7R YHULI\

D FODVVLFDO FHUWLILFDWH WKH SXEOLF NH\ RI WKH LVVXHU &HUWLILFDWH $XWKRULW\ �&$� PXVW EH

NQRZQ DQG WKDW &$ PXVW EH WUXVWHG� 7KH QHVWHG FHUWLILFDWHV KDYH EHHQ SURSRVHG WR

UHOD[ WKH WUXVW UHTXLUHPHQWV RI FHUWLILFDWH LVVXDQFH DQG WR E\�SDVV WKH QHFHVVLW\ RI

SXEOLF NH\ LQIRUPDWLRQ WR YHULI\ D FODVVLFDO FHUWLILFDWH� 7KLV SDSHU GHVFULEHV WKH EDVLF

SULQFLSOHV DQG WKH FHUWLILFDWH SDWK YHULILFDWLRQ VFKHPH RI D 1HVWHG FHUWLILFDWH EDVHG

3XEOLF .H\ ,QIUDVWUXFWXUH �13.,�� ,Q 13.,� WKH FODVVLFDO FHUWLILFDWHV DUH XVHG WRJHWKHU

ZLWK WKH QHVWHG FHUWLILFDWHV DQG LW LV D JHQHULF V\VWHP� 7KH EDVLF DGYDQWDJH RI 13., LV

WKH DELOLW\ WR FRQQHFW WKH GLVFRQQHFWHG FODVVLFDO FHUWLILFDWH SDWKV E\ XVLQJ QHVWHG

FHUWLILFDWHV DQG E\ WKLV ZD\� WKH YHULILHUV FDQ IRUP DOWHUQDWLYH FHUWLILFDWH SDWKV WKDW

FDQQRW EH IRUPHG XVLQJ RQO\ WKH FODVVLFDO FHUWLILFDWHV� 0RUHRYHU� LQ 13.,� WKH

DXWKRULWLHV DUH PRUH IOH[LEOH WKDQ WKH DXWKRULWLHV RI WKH FODVVLFDO 3.,V� VLQFH WKH\ FDQ

LVVXH QHVWHG FHUWLILFDWHV LQ VLWXDWLRQV ZKHUH WKH FODVVLFDO FHUWLILFDWHV FDQQRW EH LVVXHG�

1.� Introduction
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7KLV ZRUN KDV EHHQ VXSSRUWHG E\ %R÷D]LoL 8QLYHUVLW\ 5HVHDUFK )XQG XQGHU JUDQW ��$���� DQG E\ 6WDWH

3ODQQLQJ 2UJDQLVDWLRQ �'37� XQGHU JUDQW ��.�������
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&HUW3DWK*RRG 758(�

)25 &HUW,Q7XUQ �  the first certificate of the path 72 the last certificate '2
,) &HUW,Q7XUQ is a classical certificate 7+(1

,) the certificate of the previous iteration was a nested certificate
7+(1

,) the issuer of &HUW,Q7XUQ is not trusted for the verifier as CA
25 the signature that had been verified in the previous iteration
is not the same as the actual signature over &HUW,Q7XUQ 7+(1

&HUW3DWK*RRG )$/6(

(/6(

³&HUW,Q7XUQ KDV EHHQ YHULILHG DQG WKH SXEOLF NH\ ZLWKLQ

&HUW,Q7XUQ KDV EHHQ YDOLGDWHG´

(/6(

,) the issuer of &HUW,Q7XUQ is not trusted for the verifier as a CA
25 the signature over &HUW,Q7XUQ is invalid 7+(1

&HUW3DWK*RRG )$/6(

(/6(

³&HUW,Q7XUQ KDV EHHQ YHULILHG DQG WKH SXEOLF ZLWKLQ LW KDV EHHQ

YDOLGDWHG´

(/6(

,) the &HUW,Q7XUQ is a nested certificate 7+(1

,) the certificate of the previous iteration was a nested
certificate 7+(1

,) the issuer for &HUW,Q7XUQ is not trusted for the verifier as
a NCA 25 the signature that had been verified in the previous
iteration is not the same as the actual signature over &HUW,Q7XUQ
7+(1

&HUW3DWK*RRG )$/6(

(/6(

³&HUW,Q7XUQ DQG WKH VXEMHFW VLJQDWXUH �RI WKH VXEMHFW

FHUWLILFDWH� WKDW LW FHUWLILHG KDYH EHHQ YHULILHG´

(/6(

,) the issuer of &HUW,Q7XUQ is not trusted for the verifier as a
NCA 25 the signature over &HUW,Q7XUQ is invalid 7+(1

&HUW3DWK*RRG )$/6(

(/6(

³&HUW,Q7XUQ DQG WKH VXEMHFW VLJQDWXUH �RI WKH VXEMHFW

FHUWLILFDWH� WKDW LW FHUWLILHG KDYH EHHQ YHULILHG´�

,) &HUW3DWK*RRG 7+(1

5(7851 ³7KH 3XEOLF .H\ RI WKH 7DUJHW KDV EHHQ YHULILHG VXFFHVVIXOO\´

(/6(

5(7851 ³7KH &HUWLILFDWH 3DWK LV ,QYDOLG� WKH 3XEOLF .H\ RI WKH 7DUJHW KDV QRW

EHHQ YHULILHG´

)LJXUH � $OJRULWKP IRU &HUWLILFDWH 3DWK 3URFHVVLQJ LQ 13.,
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