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1. Introduction

This document specifies how to use ML-DSA keys and signatures as described in [FIPS-204] in
conjunction with JOSE and COSE. A new key type named Algorithm Key Pair (AKP) is defined to
express public and private keys for use with algorithms not limited to those registered in this
document. Similarly, a new thumbprint algorithm is defined for AKP to ensure these keys can be
compared according to the procedures defined in [RFC7638] and [RFC9679].

2. Terminology

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL", "SHALL NOT", "SHOULD", "SHOULD
NOT", "RECOMMENDED", "NOT RECOMMENDED", "MAY", and "OPTIONAL" in this document are to
be interpreted as described in BCP 14 [RFC2119] [RFC8174] when, and only when, they appear in
all capitals, as shown here.

Some examples in this specification are truncated using "..." for readability.

3. AKP Key Type

This section specifies a generic cryptographic key structure for use with algorithms not limited
to those registered in this document. The Algorithm Key Pair (AKP) type is used to express public
and private keys for use with algorithms. The concept of public and private information classes
for key pairs originates from Section 8.1 of [RFC7517]. The parameters for public and private
information classes contain byte strings in a format specified by the alg value. The alg JSON
Web Key (JWK) parameter or COSE Key Common parameter is REQUIRED for all AKP keys. The
pub parameter contains public information and is REQUIRED. The priv parameter contains
private information and MUST NOT be present in public keys. Some algorithms may require or
recommend additional structure or length checks for associated key type parameters.

When AKP keys are expressed as JWKs, the key parameters are base64url encoded. When AKP
keys are expressed as COSE keys, no encoding is needed.

This document introduces the AKP key type in [IANA.jose]:

An example truncated private key for use with ML-DSA-44 in JWK format is provided below:
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{
"kid": "T4x170S7MT6Zeq6r9VofPJGVn76wfnXJ21-gyoBGu6bo",
"kty": "AKP",
"alg": "ML-DSA-44",
"pub": "unH59k4Ru...DZgbTPO7e7gEWzW4MFRrndjbDQ",
"priv": "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA"
}

Figure 1: The All-Zeros ML-DSA-44 JWK
This document introduces the AKP key type in [IANA.cose]:

An example truncated private key for use with ML-DSA-44 in COSE_Key format is provided
below:

{
/ kid / 2: h'b8969ab4b37da9f068...6f0583bf5b8d3a8059%a ",
/ kty / 1: 7, / AKP /
/ alg / 3: -48, / ML-DSA-44 /
/ pub / -1: h'ba71f9f64e11baeb589...3830546b9dd8dbed",
/ priv / -2: h'00000000000000...0000000000000000'

}

Figure 2: The All-Zeros ML-DSA-44 COSE Key

4. ML-DSA Private Keys

Note that US NIST [FIPS-204] defines 2 expressions for private keys: a seed, and a private key
that is expanded from the seed.

Unlike [RFC9881], which supports the expanded private key format to maximize interoperability
with existing implementations, this document specifies ML-DSA private key information using
only the seed format. The seed format was chosen to provide a single, compact representation
that is consistent across both COSE and JOSE, simplifying key management and reducing storage
requirements.

For the ML-DSA private keys described in this document, the priv parameter MUST be the seed
and MUST have a length of 32 bytes.

This specification intentionally does not define a means of utilizing the expanded private key
representation defined by US NIST FIPS so as to increase interoperability by having a single ML-
DSA private key representation for COSE and JOSE.

See the Security Considerations of this document for details.
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5. ML-DSA Algorithms

The ML-DSA Signature Scheme is parameterized to support different security levels.

In this document, the abbreviations ML-DSA-44, ML-DSA-65, and ML-DSA-87 are used to refer to
ML-DSA with the parameter choices given in Table 1 of [FIPS-204].

This document has registered the ML-DSA-44, ML-DSA-65, and ML-DSA-87 algorithms in
[IANA.jose] and [IANA.cose].

In accordance with Section 3 of this document, ML-DSA key parameters have the following
additional constraints:

* The pub parameter is the ML-DSA public key as described in Section 5.3 of US NIST
[FIPS-204].

* The size of pub and the associated signature for each of these algorithms is defined in Table
2 of US NIST [FIPS-204] and repeated here for convenience:

Algorithm Private Key Public Key Signature Size

ML-DSA-44 2560 1312 2420
ML-DSA-65 4032 1952 3309
ML-DSA-87 4896 2592 4627

Table 1: Sizes (In Bytes) of Keys and Signatures of ML-DSA

Note that priv size is always 32 bytes and that KeyGen_internal is called to produce the
expanded private keys for "Private Key" in the table above.

See Section 4 and ML-DSA Private Keys for further details.

* These algorithms are used to produce signatures as described in Algorithm 2 of US NIST
[FIPS-204].

* The ctx parameter MUST be the empty string for ML-DSA-44, ML-DSA-65, and ML-DSA-87.

* Signatures are encoded as byte strings using the algorithms defined in Section 7.2 of US NIST
[FIPS-204].

When producing JSON Web Signatures, the signature byte strings are base64url encoded
and the encoded signature size is larger than described in the table above. When producing
COSE signatures, no encoding is needed; see Section 4 of [RFC9052] for more details on how
COSE signatures are created.

 Table 2 of [FIPS-204] describes the ML-DSA key and signature sizes. ML-DSA produces
significantly larger public keys and signatures compared to traditional algorithms. This size
increase can create challenges for deployments with limited bandwidth, memory, or
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processing capacity. ML-DSA may not be suitable for use cases requiring small keys or
signatures. Use of thumbprints as described in [RFC7638] and [RFC9679] can reduce the
need to repeat public key representations.

6. AKP Thumbprints

Although this document specifies how to represent ML-DSA keys using AKP, the AKP key type
and thumbprint computations are suitable for use with algorithms other than ML-DSA.

When computing the COSE Key Thumbprint as described in [RFC9679], the required parameters
for AKPs are:

 "kty" (label: 1, data type: int, value: 7)
* "alg" (label: 3, data type: int, value: int)
 "pub" (label: -1, value: bstr)

The COSE Key Thumbprint is produced according to the process described in Section 3 of
[REC9679].

When computing the JWK Thumbprint as described in [RFC7638], the required parameters for
AKPs are:

* "kty"
* "alg"
* "pub”
Their lexicographic order, per Section 3.3 of [RFC7638], is:
* "alg"
* "kty"
* "pub”
The JWK Thumbprint is produced according to the process described in Section 3 of [RFC7638].

See the kid values in the JWK and COSE Key examples in Appendix A for examples of AKP
thumbprints.

7. Security Considerations

The security considerations of [RFC7515], [RFC7517], and [RFC9053] apply to this specification as
well.

A detailed security analysis of ML-DSA is beyond the scope of this specification; see [FIPS-204]
for additional details. Implementers should also refer to the security considerations in [RFC9881]
for additional guidance on ML-DSA deployment considerations, including discussions on
randomized versus deterministic signing approaches.
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7.1. Private Key Compromise

The seed and the private key expanded from the seed require the same level of protection. If an
unauthorized party obtains the seed, or the expanded private key, they can forge signatures.
This undermines the authenticity and integrity guarantees provided by ML-DSA, as attackers
could impersonate the legitimate signer or alter signed data without detection.

7.2. Rationale for Not Supporting HashML-DSA

This document does not specify algorithms for use with HashML-DSA as described in Section 5.4
of [FIPS-204]. As the verify routines are different, future support for HashML-DSA would require
the registration of additional algorithms. Section 8.3 of [RFC9881] explains the rationale for
disallowing HashML-DSA, including the increased complexity and compatibility concerns with
existing implementations.

7.3. Validation of Keys

When an AKP algorithm requires or encourages that a key be validated before being used, all
algorithm-related key parameters MUST be validated.

Section 7.2 of [FIPS-204] describes the encoding of ML-DSA keys and signatures. For Algorithms
22 and 23 (pkEncode and pkDecode), the inputs need to be within the ranges given in the
algorithms. For the ML-DSA algorithms registered in this document, the priv key parameter is
the seed, and therefore, the seed length check MUST be performed. The length of the seed is 256
bits, which is 32 bytes. However, when the priv parameter is expanded using KeyGen_internal,
the skEncode and skDecode algorithms MUST be used. [FIPS-204] notes "skDecode should only be
run on inputs that come from trusted sources" and that "as the seed can be used to compute the
private key, it is sensitive data and shall be treated with the same safeguards as a private key".

7.4. Mismatched AKP Parameters

When using an AKP key with an algorithm, it is possible that the public and private information
class parameters have been tampered with or mismatched. Depending on the algorithm and
implementation, the consequences of using mismatched parameters can range from operations
failing to private key compromise.

8. TANA Considerations

8.1. Additions to Existing Registries

8.1.1. New COSE Algorithms

IANA has registered the following entries in the "COSE Algorithms" registry. The following
completed registration actions are provided as described in [RFC9053] and [RFC9054].

8.1.1.1. ML-DSA-44
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Name: ML-DSA-44

Value: -48

Description: CBOR Object Signing Algorithm for ML-DSA-44
Capabilities: [kty]

Change Controller: IETF

Reference: RFC 9964

Recommended: Yes

8.1.1.2. ML-DSA-65

Name: ML-DSA-65

Value: -49

Description: CBOR Object Signing Algorithm for ML-DSA-65
Capabilities: [kty]

Change Controller: IETF

Reference: RFC 9964

Recommended: Yes

8.1.1.3. ML-DSA-87

Name: ML-DSA-87

Value: -50

Description: CBOR Object Signing Algorithm for ML-DSA-87
Capabilities: [kty]

Change Controller: IETF

Reference: RFC 9964

Recommended: Yes

8.1.2. New COSE Key Types

IANA registered the following entry in the "COSE Key Types" registry. The following completed
registration template is provided as described in [RFC9053].

8.1.2.1. AKP

Name: AKP

Prorock & Steele Standards Track Page 8
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Value: 7

Description: COSE Key Type for Algorithm Key Pairs
Capabilities: [kty(7)]

Change Controller: IETF

Reference: RFC 9964

8.1.3. New COSE Key Type Parameters

IANA has registered the following entries in the "COSE Key Type Parameters" registry. The
following completed registration templates are provided as described in [RFC9053].

8.1.3.1. AKP Public Key

Key Type: 7
Name: pub
Label: -1

CBOR Type: bstr
Description: Public key

Reference: RFC 9964

8.1.3.2. AKP Private Key

Key Type: 7

Name: priv

Label: -2

CBOR Type: bstr
Description: Private key
Reference: RFC 9964

8.1.4. New JOSE Algorithms

IANA has registered the following entries in the "JSON Web Signature and Encryption
Algorithms" registry. The following completed registrations are provided as described in
[RFC7518].

8.1.4.1. ML-DSA-44

Algorithm Name: ML-DSA-44

Prorock & Steele Standards Track
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Algorithm Description: ML-DSA-44 as described in US NIST FIPS 204
Algorithm Usage Location(s): alg

JOSE Implementation Requirements: Optional

Change Controller: IETF

Specification Document(s): RFC 9964

Algorithm Analysis Documents(s): [FIPS-204]

8.1.4.2. ML-DSA-65

Algorithm Name: ML-DSA-65

Algorithm Description: ML-DSA-65 as described in US NIST FIPS 204
Algorithm Usage Location(s): alg

JOSE Implementation Requirements: Optional

Change Controller: IETF

Specification Document(s): RFC 9964

Algorithm Analysis Documents(s): [FIPS-204]

8.1.4.3. ML-DSA-87

Algorithm Name: ML-DSA-87

Algorithm Description: ML-DSA-87 as described in US NIST FIPS 204
Algorithm Usage Location(s): alg

JOSE Implementation Requirements: Optional

Change Controller: IETF

Specification Document(s): RFC 9964

Algorithm Analysis Documents(s): [FIPS-204]

8.1.5. New JOSE Key Types

IANA has registered the following entry in the "JSON Web Key Types" registry. The following
completed registration is provided as described in [RFC7518] and [RFC7638].

8.1.5.1. AKP

"kty" Parameter Value: AKP

Key Type Description: Algorithm Key Pair
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JOSE Implementation Requirements: Optional
Change Controller: IETF
Specification Document(s): RFC 9964

8.1.6. New JWK Parameters

IANA has registered the following entry in the "JSON Web Key Parameters" registry. The
following completed registrations are provided as described in [RFC7517] and [RFC7638].

8.1.6.1. AKP Public Key

Parameter Name: pub

Parameter Description: Public key
Used with "kty" Value(s): AKP
Parameter Information Class: Public
Change Controller: IETF

Specification Document(s): RFC 9964

8.1.6.2. AKP Private Key

Parameter Name: priv

Parameter Description: Private key
Used with "kty" Value(s): AKP
Parameter Information Class: Private
Change Controller: IETF

Specification Document(s): RFC 9964

9. References

9.1. Normative References

[FIPS-204] NIST, "Module-Lattice-Based Digital Signature Standard", NIST FIPS 204, DOI
10.6028/NIST.FIPS.204, August 2024, <https://nvlpubs.nist.gov/nistpubs/FIPS/
NIST.FIPS.204.pdf>.

[RFC2119] Bradner, S., "Key words for use in RFCs to Indicate Requirement Levels", BCP 14,
RFC 2119, DOI 10.17487/RFC2119, March 1997, <https://www.rfc-editor.org/info/
rfc2119>.

Prorock & Steele Standards Track Page 11


https://nvlpubs.nist.gov/nistpubs/FIPS/NIST.FIPS.204.pdf
https://nvlpubs.nist.gov/nistpubs/FIPS/NIST.FIPS.204.pdf
https://www.rfc-editor.org/info/rfc2119
https://www.rfc-editor.org/info/rfc2119

RFC 9964 ML-DSA for JOSE and COSE May 2026

[RFC7515] Jones, M., Bradley, J., and N. Sakimura, "JSON Web Signature (JWS)", RFC 7515,
DOI 10.17487/RFC7515, May 2015, <https://www.rfc-editor.org/info/rfc7515>.

[RFC7517] Jones, M., "JSON Web Key (JWK)", RFC 7517, DOI 10.17487/RFC7517, May 2015,
<https://www.rfc-editor.org/info/rfc7517>.

[RFC7518] Jones, M., "JSON Web Algorithms (JWA)", REC 7518, DOI 10.17487/RFC7518, May
2015, <https://www.rfc-editor.org/info/rfc7518>.

[RFC7638] ]Jones, M. and N. Sakimura, "JSON Web Key (JWK) Thumbprint", RFC 7638, DOI
10.17487/RFC7638, September 2015, <https://www.rfc-editor.org/info/rfc7638>.

[RFC8174] Leiba, B., "Ambiguity of Uppercase vs Lowercase in RFC 2119 Key Words", BCP
14, RFC 8174, DOI 10.17487/RFC8174, May 2017, <https://www.rfc-editor.org/info/
rfc8174>.

[RFC9052] Schaad, J., "CBOR Object Signing and Encryption (COSE): Structures and
Process", STD 96, RFC 9052, DOI 10.17487/RFC9052, August 2022, <https://
www.rfc-editor.org/info/rfc9052>.

[RFC9053] Schaad, J., "CBOR Object Signing and Encryption (COSE): Initial Algorithms", RFC
9053, DOI 10.17487/RFC9053, August 2022, <https://www.rfc-editor.org/info/
rfc9053>.

[RFC9054] Schaad, J., "CBOR Object Signing and Encryption (COSE): Hash Algorithms", RFC
9054, DOI 10.17487/RFC9054, August 2022, <https://www.rfc-editor.org/info/
rfc9054>.

[RFC9679] Isobe, K., Tschofenig, H., and O. Steele, "CBOR Object Signing and Encryption
(COSE) Key Thumbprint", RFC 9679, DOI 10.17487/RFC9679, December 2024,
<https://www.rfc-editor.org/info/rfc9679>.

9.2. Informative References

[IANA.cose] IANA, "CBOR Object Signing and Encryption (COSE)", <https://www.iana.org/
assignments/cose>.

[IANA.jose] IANA, "JSON Object Signing and Encryption (JOSE)", <https://www.iana.org/
assignments/jose>.

[RFC9881] Massimo, J., Kampanakis, P, Turner, S., and B. E. Westerbaan, "Internet X.509
Public Key Infrastructure -- Algorithm Identifiers for the Module-Lattice-Based
Digital Signature Algorithm (ML-DSA)", RFC 9881, DOI 10.17487/RFC9881,
October 2025, <https://www.rfc-editor.org/info/rfc9881>.

Appendix A. Examples

A.1. JOSE

Prorock & Steele Standards Track Page 12


https://www.rfc-editor.org/info/rfc7515
https://www.rfc-editor.org/info/rfc7517
https://www.rfc-editor.org/info/rfc7518
https://www.rfc-editor.org/info/rfc7638
https://www.rfc-editor.org/info/rfc8174
https://www.rfc-editor.org/info/rfc8174
https://www.rfc-editor.org/info/rfc9052
https://www.rfc-editor.org/info/rfc9052
https://www.rfc-editor.org/info/rfc9053
https://www.rfc-editor.org/info/rfc9053
https://www.rfc-editor.org/info/rfc9054
https://www.rfc-editor.org/info/rfc9054
https://www.rfc-editor.org/info/rfc9679
https://www.iana.org/assignments/cose
https://www.iana.org/assignments/cose
https://www.iana.org/assignments/jose
https://www.iana.org/assignments/jose
https://www.rfc-editor.org/info/rfc9881

RFC 9964 ML-DSA for JOSE and COSE May 2026

{
"priv": "000000000000000000000000000000000000CO0VBBOVVOVOBOOVRONOBRNO0
000",
"Jwk" s A
"kid": "T4x170S7MT6Zeq6r9VofPJGVn76wfnXJ21-gyoBGu6o",
"kty": "AKP",

"alg": "ML-DSA-44",

"pub”: "unH59k4RuutY-pxvu24U5h8YZD2rSVtHU5qRZsoBmBMcRPgmu9VuNOVdteXi
1zNIXjnqJg_GAAxepLqABBVc3100bzRIKU39VFD8Lhuk810V-cFEJC-zm7UihxiQMMUEmMOF x
e3x1ixkKZ0jgmgP3rKryx8tSbtcXyfea64QhT6XNje2SoMP6FViBDxLHBQo2dwjR1s0k5a-X
SQSu20TOiHLoaWsLe8pQ5FLNfTDgmk rawDEdZyxr30SWJAsHQxRjcIiVzZuvwxYy1z12STiP
2vy_fTBaPemkleynQzqPg7oPCyXEE8bjnJbrfWkbNNN8438e6tHPIX417zTuzz98YPhLjt_d
6EBdT4M1dsYe-Y4KLyjaGHcA1Tkk90a5RhRWW89TOz_t1DS03dvfKLUGXh8gd1BD6Fz5Mfgp
F5NjoafnQEqDjsAAhrCXY4b-Y3yYJEdX4_dp3dRGAHG_rWcPmgX4JG71Cnser4f8QGnDriqi
AzJYEXeS8LzUngg_0bxB1lqv_KcyU5IaLISFOOXxZSUSmmEPvdSoDnyAcV8pV44ghLtAvd29n0
ehG2590Riht1jTWeiu9V60a1N2tbZV15mEqSK-6_xZVvNYA1TCdzNctvweH24unV7U3wer9XA
9Q6kvJWDVJ40KaQsKMrCSM1teBJMRxWbGK7ddUq6F7GdQw-3j2M-qdJvVKmOUPjY9rc11Pgo
125-0JxTu7nxGlbJUH-4m5pevAN6NYZ61fhbjWTK1xk rEKZvQXs_Yf6cpXEwpI_ZJeriq1UC
1XHIpRkDwdOY9MH3an4RdD12r9vG1l_IwlKPNdh_5aF3jLgn7PCit1FNJAWC8fIncAXgAlgcX
IpRXdfJk4bBi089GGccSyDh2EgXYdpG3XvNgGWy7npuSoNTE7ZWIyb1Ak13UQuO4sdCbMIuri
CdyfE73mvwj15xgb87RZRQtFGLFTmMNFcIdZ90zDrWXDbANntv7KCKwNvoTuv64bY3HiGbj-N
Q-U9eMy1WVpvr4dhrXcES8c9K3PqHWADZCOiIOv1zFv4VBoc_wVflcOrL_SIoaNFCNBAZZg-2
v51AgpJTqVOtqJ_HVraoSfcKy5g45p-qULunXj6Jwg21fobQiKubBKKOZwcJFyJD7F4ACKXO0
rz-HIVSHMCWW_9dVrRuCpJw@sBaVFbRqopDNhu446ngb4_EDYQM1tTHMozPd_jKxRRDOsH75
X8ZoToxFSpLBDbtdWcenxj-zBf6IGWfZnmaetjKEBYJWC7QDQx1A91pJVJCEgieCkoIfTgke
QuePpIyu48g2FG3P1zjRF-kumhUTfSjo5qS0YiZQyQE1BMs6M11EvuxXRsHC1LHoy5nLYI2S
j4zjV3jYyxSHyPRPGGo9hwB34yWxzYNtPPGigXS_dNCpi_zRZwRY41CGrQ-hYTEWIK1Dm501t
tvC4_eiQ1dv63NiGkLRJS5kJA3bICNOfzCDY-MBgnd1cWn8YVBijVkgtaoascjL9EywDgJdeH
nXKBeeOvUxHHhXJVkNqcibn804RQdpVU6OBTSA-uiu675ytIjcBHC6kTv8A8pmkj_4oypPd-F
92YIJC741swkYQoeIHj8rE-ThcMUkF7KqC5VORbZTRp8HsZSqgiJcIPaouuxd1-8Rxrid3fX
kE6p8bkrysPYoxWEJgh7ZFsRCPDWX-yTeJwFNOPKFP1jOF6Yt1LfK5wv-c4F8ZQHA_-yc_g0
Dicy7KmWDZgbTPO7e7gEWzWAMFRrndjbDQ",

"priv": "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA"

}

"jws" : "eyJhbGciOiJNTCTEUGEtNDQiLCJraWQiOiJUNHhsNzBTNOTUN1plcTZyOVY5Z1
BKR1ZuNzZ3Zm5YSjIXxLWd5bzBHdTZvING.SXTigJ1zIGEgZGFuZ2Vyb3VzIGJ1c21uZXNzLC
BGem9kbywgZ29pbmecgb3VOIH1vdXIgZG9veid .knI1Q_9CIzLH5Xy94Kkc7WVKgZcAgtJ3mN
fOGUjTuLA6YXAWFJfXkh-zQxUtE13UIC7zPCiUWKTDR6ZsuUmFj8Ctb_6aH64hEIN7weS_Tm
50kCy8GgHNL21sfc1CH3Y2f4QNP-DLVS1XsuboDA7Dw3ir2IdYKIfWJyIU7ROHgd24nuunilz
JbxcLJC2EKt2M8ROWZudcIE9nm50PzYXq0z-hPsKoXp91leVYkqgMmO9Lo8SP_1YYIEth3B8v
-GuP249KDTFRKPjISmK4aPCknjtjihHsQVv2XePXxKExatHl4ghsiiW-y-EJXaT1Kfw4WYpLA
7B4_5Ids--cIJmIx7f6xxAWKh5qoBWg1QIOaaFuzsAraRW3NOEuzThewT1En85gI3GCcRTZGp-
VDGyxHmBA104cyWo2bxAVOFOfbDc265iP2mCNw6Qg10jIJeAhGB40AMYcBUWJAGBLTMNTU_k
oEmGh5dXKnQTR1461ea_Cq3DLkcA2Dj2woWUFyDTmQ800_yheASfJacyRm7_suj88z5XFNo8
F53P80XTGI9XUPlrwvH-TAq7AH3NU4SNXApyVKTU3zhx1tJ34n1TILcTujXVJVo_fODZfUxr6
JSCYqvy4z1K1ewDQzd55aopyFtQxvOPhcCHbAN34g2Ug7506Jm835f17NOxcqoMbuTcgH68kr
37M-Pdh2K9WazXUJgCupgdIWW8WjfOjmTiF59CrVtfVtK2qDzF400ENCTqtNPQlZe5cN5p0OP
8arj4USB8HCPh7NdqQBAeWrwOwsYhdiM391rSkA8mLRYMhZngKGCTPCrHXDdE jRKYRNaqIUT
441aY15c27KBv-0zjKPu6tzEhkYSC4XZ3LehEFtmAzOEBMHbhKMgXqjoPJjOrGIPibX3jwK8
_Q5RmMOXtXo8R3vXfBaUdQoLeeyywNYE@OnIcsl4z5a8_utwEFiVfOVK2pdviyiOPVSi3zO0OMA
mqz6gFhVy8aMMQOWZAEAUTYDW7ZWG6diwptmrgSXZotW63I119S2ZH7keCXRIq_pFLuYhOuG6
dD4MkouILRdC9bXZMLrNDq7COpU0086aQV1YdOpRI35WpUw-V60bSRNHIRFZSmUSIB7h1Q0I
mciRzojN93Xhw7qpzGzdzDEO300TayXaSG_0YHQyy-eH4hBbmgt_LBx120g1eY4XHeHFRfTf
etHkL5ZZusX1jQ_nk9ez4XBG_6hRtTNSuVBsY1H8-KUuR5-qTP8dkvRf8Wk2hHoUr2sz5Y0_
XDFCMMTrt8ahiMyfjo5ih5Fwo3riFbFUGKibniTLXspFd4spcNK_WchlZLRgkPK4jh6Z_X8J
JkHxvQhpyouHQFyGxgBrl124x-_EB1zbWMhJthmm8DiKt-nzKaJz8Cjul-HwCpg76CRqRsEZz2
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hyKEpbb4M5KQSj3AsSENCroVmQ5QIv3K2XNRkvedyv jBmP6sV2b6GSY_UeRvPE1A7SUgBGTKbn
-cPaYhBuB8plPhRTBa55_cFgAmNmavF1-fdMktJulaH2f-K8zZCzbHw54998T7kIWgyMsyGC
AvynEB_khOgqwT7tCjg5HQ8SIjdnRYWOkjZfjt5LJbGA-PnRo8gPVQVGeYDP2vsSXhNJY94A1
tKCY1srcSsuYDrhNBKrnoJT1uEsMPVHsgFw_ZHMyAEaVQughSNW4fm8q6_1Nv4zLutDITzmAL
6a616-WS6QRIs_4VUtwr5cXXIFDDeHVWeGcNivQ6W9urEUP4crguiq7z_DTiYaGfUksub-T7
mwBzU8Z00Sd5pUTpJLv-IYIUAL6CscHvunnRLEKgpW1SaldcFZs5VP4ATR3mg7wX4V1q1AHn
pFXE2L1LZiKoTc9jDEOVTDkxr86gMkwMm6RdyPF_q48AVJ1br8Qp88-4B84X52zZ5cw-IJYe
-HiVJ29LpeYm340_rWivpy-UB5i9TK1IMrxf94y10kzZTPbP3_v1_XXOnE7RTLz98EA96euJd7
13EpbEgks7mh6iT1FJNnvv1M_u29sYobJ6PUT-11V1QnF_JBARKEz74pBXm115Y5L015rsIla
QHinUBCO8fHCHI59LAfKusN4JmodDgLYwkWijEL _sfrC6LtrbXqpM1pwB9zSrs_tSTRQ-LnW
HuPrU5KLCzv53JKrh81U_cdBowe_F-Ib_Ui4bQ2FME-0OmnyGOXijHUsrGMZ9dfowvIkr83Jp
gqwlFOZAwMmSGPNPEJRwWI9kDshjotndUB5S1UCTv_U4IoVn7WgvxeCS-BBxqyWfh7YTdf73Enm
GwVYxVjlXaHCeeTZmUacnT4MQUAcbF jTq6BB1boAQGWP2FZWpd6HNNnruv744VeWmfgLk9z55
67wWFhwuXMkmE2xvDo4wP80xut jUfsePx5YkLxhY1XsWqTZr19tInxJWWq8RLZsWPmtg5wZ5u
cBMasCLpOABenYZdSAcQNhC73wLS8Z2s1HQhBoI1l71r1p372LZs_Seulu_8Fo7DoJgRpKaNo
c2_JUMmn7TUZS8zLyzxgeq8R81NbRP2ODWDBNXocsTDBKaQrtB-QiEPySQtJa4G61XeNZyhS
aGzfoWZ90mjZG9pbbehcqwIrt-ESjPyeT6sfSrvOfTZr7fBXwpUs2rS4Br1Nse5g_h8CQiik
8aa0TOEPkXiyg4s5DewR1gDZHS-3g-YXPUIBN062_HxknkMpkJvKW-tkvDbgtxvy4nG80ulé
W_KeRsoEKDTRYNKZWxXjZITNaBh6agnwNCJKEbFg3Qhre394c0i6@mfPOYIgKTXrCX3Yt2eX
-6mPzYmLbSbV5jH69v6WZqYV2WAj-9DUBdiR4h0fYQadnBZhTtKb-SQsYiFuN1BDJ3v9eM9IK
8hg91NBdCHVa-Thk9Dov-JkcTZnZGRRYW5yXHUVANOE1tBXh8Gk jjDvs5Yo3u-2rPCXjK1aG
PSITW8BaUJLQY5sbfAVCAuUHBv-V1h5Qamt-1geKguhqTSuy-tjab0Ob5kiB0G7xGQt3z-XYX
tnWFDCii-5h11XfZsQ-xQxy8gSfdMz4hDKINw_VQt6fzWiQYOTh_dHzVki@MUfVfsDUjgblh
D6jOwgbs3zdj-GM3rtt80oitOwXx11bI0a0KgfO7tPOwWimVXMRqRWe7LCUAKTESPkRKU1x_h4
iusrzi5uwKDhc4SmRwm6KssNrmCAKiNDZCREVKd3yMnrjA4PAGDzdKWVplcHJ6jKmrsbrEzt
Hd9QAAAAAAAAAAAAAAABITMEQ",

"raw_to_be_signed": "65794a68624763694f694a4e54433145553045744e4451694
c434a726157516941f694a554e4868734e7a42544e3031554e6¢c706c63545a79415659355
a6c424b52315a754e7a5a335a6d3559536a49784c576435627a424864545a76496e302e5
3585469674a6¢c7a494745675a4746755a3256796233567a49474a3163326c755a584e7a4
c434247636d396b627977675a323970626d63676233563049486c76645849675a4739766
36934",

"raw_signature": "92723543ff422332c7e57cbde@a91ced654aa9970082d27798d7
£41948f5b8b0B3a6170161497d7921fb343152d125dd4202ef33¢c2894cPadc347a66chb949
858fcBad6ffe9alfae2112537bcledbfd66e68902cbcTaalcd2f696c7dc9421f76367184
0d3feBcb552d57b2e6e80cBec3c378abd887582887d6272214ed138781ddb89%eeba7d732
5bc5¢2¢c90b610ab7633¢c474c19b9d70813d9e6e683f3617ab4cfe84fbBaal7a7d95e5589
2a80c98ef4ba3c48fff5618204b61dc1f2ff86b8fdb8f4a0d315128f8c84a62b868f0a49
e3b638all1ec415bf65de3d7c4al316adle5e2a86c8a25beche1095dad4a7f0e166292c0le
c1e3fed4876cfbe708266231edfeb1c4058a879aa8056ab540839a685bb3b00ada456dcd3
84bb34e17b0d449fce6023719c453646a7e5431b2c479b4025d387325a8d9bc4054e1747
db@dcdbae623f6982370e90835d232097808460783803187015162401b497530dd54feda
049868797572a7413465e3ad5eb6bfBaadc32e4700d83816c285941720d39901283bfcal7
8049f25a732466effb2e8fcf33e5714da3c179dcffOec531bdc543e5afObc719302aech1
£7354e12357029¢95293537ce1c75b49df89e54c82dc4ee8d7549568fdfde365f531afa2
52098aafcb8cf52a5d300d0cdde796a8a7216d431bce3e17021db00ddf8836520ef9d099
bcdf97e5ecd3b172aabcbeeddc807ebc92bdfb33e3dd8762bd59acd7509802ba981d2165
bc5a37ce8e64e2179f42ad5b5f56d2b6a83cc5e343843427eab4d3d09597b970de69dOff
Taae3e14481f0708f87bh35da90040796af0d30b1885d88cdfd96b4a403c98b458321667a
8a1824cfBab1d70dd12344a61135aa88513e3895a625e5cdbb2b4bfea338cal3eeeadcc48
646120b85d9dchb7a1105b66033384d261db84a3205ea8e83¢c98ceac620f89b5f78f02bcf
d0e5198c397b57a3¢c477bd77c1694750a0b79ecb2c0d604d2721cb25e33e5af3fbadcO41
6255fd152b6a5dbe2ca238f5528b7cce3009aacfa805855chc68c310396640100b93c83c
3b6561ba762c29b66ae0497668b56eb7235f52d9911fbh91e097448abfa452ee6213ae1ba7
43e0c928b882d1742f5b5d930bacdBeaec23a950e3bce9a415958774a51f77e56a54c3e5
72a1b4919¢c79511594a6512201ee1d50d0899¢891ce88cdf775e1c3baadccbcddcc310ed
ce3936b25da486ff4607432cbe787e2105b9aBb7f2c1c75db4835798e171de1c545f4df7
ad1e42f9659bac5f58d0fe793d7b3e17046ffa851b53352h9506c6251fcf8a52e479faa4d
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cff1d92f45ff16936847a14af6b33e583bfc4314230c4ebb7c6a188cc9f8e8e62879170a
37ae215b15418a89b9%e24cb5ecad5778b2970d2bf59¢c86564b46090f2b88e1e99fd71092
641f1bd0869ca8b87405c86c6006b976e31fbf101d736d632126d8669bcBe22adfa7ccab
89cfcPa3bb5f87c02a60efaB91a91b04cf6872284a5b6183392904a3dcOb04342ae85664
39408bf72b65cd464bdee2f8c198feac5766fa19263f51e46f3c4940ed25200464cabe7f
9cd1a62106eB7cab53e145305ae79fdc16a0263666af175f9f74c92d26e21a1f67fe2b4dc
d90b36c7c39e3df7c4fb9085a0c8chb3218202fca7101fe484eab04fbb428e0e4743c4888
dd9d1616d248d97e3b792¢c96c603e3e7468f203d541519e6033f6bec49784d258f78022b
4a098d6cadc4ach980eb84d04aae7a09d6e12¢c301f547b20170fd91ccc8011a550bab8523
56e1f9bcabaff536fe332eeb43213ce600be9aeca’2ebe592e90448b3fe1552dc2be5¢c5d72
050c378755678670d8af43a5bdbab1143f872b82e8aaef3fc34e261a19f524b2e6fe4fb9
b0d3353c668392779a544e924bbfe218214025e82b1c1efba79d12c42aaa56d526b575¢1
59b3954fe007d1de683bc17e1596ad401e7a45c44d8bd4b6622a84dcf630c43af4c3931a
fceaB0324c0Oc9bad5dc8f17fab8f00549d5bafc429f3cfh807cel17e76cd9e5cc3e20961ef
87895276f4ba5e626df8d3fad68afa72f940798bd4ca%94caf17fde32d689336533db3f7f
efd7f5d7d2713b4532f3f7c100f7a7ae27b9771296c4aa4b3b%9alea2d4524d9efbe533fh
b6f6c6286c9e8f513fa2d559509¢c5fc904044a133ef8a415e6d65e58e4ba35e6bb0895a4
078a750108ef1f1c21c8e7d2cB7cabac378266a1dfea2d8c245a28c42ffb1fac2e8bb6bbb
d7aa9335a70d3dcd2aecfed4b5450f8b9d61ee3eb53928b0Ob3bf9dc92ab87c954fdc741a
307bf17e21bfd48b86d0d85304fb49a7c86d178a31d4b2b18c67d75fa30bc892bf37269a
b09453990303264863cd3¢c4251¢c3d903b218e8b677540794b55027effd4eB8a159fb5a0b
£17824beb41c6ac967e1ed84dd7fbdc49e61b08558c558e55da1c279e4d999469¢c9d3e0c4
1401c6c58d3abab4195bab040658fd85656a5de87367aeebfbe3855e5a67e02e4f73e79%¢
bbcB5870b97324984db1bc3a38cOff34c6eb6351fb1e3f1e5890bc616355ec5aa4d9afs5f
6d227c49596abc44b66c58f9adab9c19e6e70131ab0822e938005e9d865d4807103610bbd
f02d2d19dacd47421068225ee5af5a77ef62d9b3f49ebb5bbff05a3b0e826a46929a3687
36fc950c9a7ed35194bcccbeb3cb607aaf11f2235b44fdb40f00c1357a1cb130c129a42bb
41f9088431f2490b496b81bad5778d672879686cdfa1667d3a68d91bda5b6de85cabB22bb
7e1128cfc9e4fab1f4abbce7d366bedf057¢c2952cdab4b806b94db1eeb60fe1f024228a4f
1a68e4ce10f9178b2838b390dec119600d91d2fb783e6173d420134eebb6fc7c649e43299
09bcabbeb64bc36e0Bb71bf2e271bcd2e97a5bf29e46cab42834d160d2995b15e36484cd6
b487a6a09f034224a11b160dd086b7b7f787348bad267cff582202935eb097dd8b76797f
ba98fcd898b6d26d5e631faf6fe9666a615d96023fbddd4d1d891e2139f6106899c16614
ed29bf9242c62216e375043277bfd78cf4af21abdd4do5d08755af93864143a2ff8991c4
d99d91914725b9¢c971d457834e125b415e1f069238c3bece58a37bbedab3c25e32b56863
d22355bcB5a5092d0639b1b7c054202e50706Fff95961e506a6b7e96078a82e86a4d2bb2f
ad8dabce61992204e1bbc4642ddf3f97617b675850c28a2fb9875d577d9b10fb1431cbc8
127dd333e210caf4dc3f550b7a71f35a2418d1387f747cd5922d0c51f55fbB8352381b9610
fa8f4c206ecdf3763f86337aedb7ca22b74c17¢c75d5b20e68e2a07f4eed3f4c229955¢cc4
6a4567bb2c25002931393e444a535¢c7f8788aeb2bce2ebecBafe17384a64709ba2achbda
€608092234364244454a777c8c9%9eb8cPedfBO60f374a595a6570727a8ca%abb1bac4ced1
ddf500000000000000000000000012113044 ",

"raw_public_key": "ba71f9f64e11baeb58fa9c6fbbbe14e61f18643dab495b47539
a9166caB0198131c44f826bbd56e34e55db5e5e2d733485e39ea260fc6000c5ea4ba80d34
55cde53b46f34482aedfd5450fc2e1badf25d15f9¢c144242tb39bb52287189030c50498e
1717b7c758b190a6748ea%9aa3f7acaaf2c7cb526ed717¢9f79aeb84214fa5cd8ded92a6c¢
3fa1558810f12¢c7050a367708d196cd24e5af974904aed8e4ce8872e8696bOb7bca50e45
2cd7d30ea9ad4adacB311d672c6bde8496240b07431463708895cd9bafc31632d73976493
88fdafcbf7d305a3de9a495eca7433a8f83babBfoOb25c413¢c6e39c96eb7d691b34d37ce37
fleeadlcf217e25ef34eecf3f7c60f84b8edfdde8405d4f832576c61ef98e0Ba2f28da187
700953924f686b94614705bcf53d33fedd4348edddbdf28b5065e1f20775043e85¢cf931f
829179363a1a7e7404a838ecb0086b0976386Te637c98244757e3f769ddd4467471bfad6
70f9a05f8246ee50a7b1eaf87fc4069c3ae2aa2033258117792f0bcd49e083fd1bc7496a
bff29cc94e4868b21214ed316525399a610fbdd4a80e7¢c80715f29578e2a84bb40bdddbd
9f47a11b6e7da118a1b658d359e8aef55eb46b5376b5b655979984a922beebfc59bcd600
d5309dccd72dbfB787db8ba757b537c1eafd5cOf50ead4bc9583549e2829a42c28cac248¢c
96d78124c47159b18aedd754aba17b19d430fb78f633ea9d26f54a9bd50f8d8f6b73594f
828976e7ea09c53bbb9f11a56¢c9507fb89b%a5ebcB37a37267a95f85b8d64ca97192b10a
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66T417b3f61fe9ca57130a48fd925eae2ab5502d571¢c8a51903¢c1d398f4c1f76a7e11743
976afdbc697f23094a3cd761ff9685de32e09fb3c28add453490300bc7¢c89dcB17800960
71722945775f264e1b0623bcf4619¢c712c838761205d87691b75ef360196cbb9e9b92a0d
4c4ed62326e5024d77510b8ee2c7426cc22eae209dco9f13bdeb6bfO8f5e7181bd3b459450
b451a51539a715¢c21d67dd330eb5970dbB0d9edbfb2822b036fa13bafeb86d8dc78866e3
f8d43e53d78cca5595a6faf886b5dc112f1cf4adcfa875800d90b48883af97316fe15068
73fc157e570eachfd222868d14234101966afb6bf9940829253a953ada89fc756b6a849f
70acb9838e69faa50bba75e3e89c2adb57e86d088ab9h04a28e670709172243ec5e0008a
5ceaf3f8722f487302596ffd755ad1b82a49¢c34b3469515b46aa290cd86ee38ea7a9be3f
103610335b531cca333ddfe32b14510f4b07ef95fc6684e8c454a92c10dbb5d59¢c7a7¢c63
fb305fe881967d99e669eb632840582560bb403431d40f75a4954908482278292821f4ea
91e42e78fad48caee3c836146dcfd738d117e92e9a15137d28e8e6a4b4622650cb413504c¢
b3a335d44beec5746c1¢c294b1e8cb99¢ch608d928f8ce3563632¢c521f23d13¢c61a8f61c01
df8c96c7360db4f3c68aas5d2fdd342a62ff3459¢116389421ab43e8584c45882b50ebe4de
96db6fOb8fde890d5dbfadcd88690b449e64240ddb2023747f308363e301aa77757169fc
6150628d5920b5aalab1c8cbf44cb00eB25d7879d72b479e3af5311¢785725590da9¢c89b
9fc3b8450769554eb44d203eba2bbaef9cad2237011c2ead44effo0f299a48ffe28ca93dd
f85f76608242ef8d6cc24610a1e2078fcac4f9385¢c314905ecaa82e553916d94d1a7clec
6522a08897083daa2ebb1775fbc471ae27777d7904ea9f1b92bcac3d8a3158426087b645
b1108f0d65fec93789¢c053743ca14fd63d05e98b652df2b9c2ff9ceB5f1940703Ffb273f
80e0e2732eca%9960d981b4cfd3b7bb80645b3¢c3830546b9dd8dbod”

}

Figure 3: ML,_DSA_44
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{
"priv": "000000000000000000000000000000000000000000000VVOOOOVVV0000000
000",
"Jwk " {
"kid": "Suiu29gbfuaBaR4Ats-c6XQBePB_OpAxXAwcCTR_OKXVM",
"kty": "AKP",

"alg": "ML-DSA-65",

"pub": "QksvJn5Y1b00TXGs_Gpla7JpUNV8YdsciAvPof6rRD8JQquL2619cIq7w1YH
j22701InH-YsdAkeuUr7m5JkxQqIjg3-2AzV-yy9NmfmDVOevkSTAhnNT67RXbsBVaJkgCuf
SbzkLudVD-_91GQqVa3mk4aKRgy-wD9PyZpOMLzP-opHX10VOWZB67galJNTh4gPbbBnvxxP
Wp7kPN2LD10zt_tJxzrfvC1PjFQWNSDCm_1-Ju5X2zQt1XyJOTZSLQ1CtB2C7jdyoAVwrftU
XBFDkisElvgmoKlwBks23fUBtfjhwcOLVWXghGtFQx8GGBQ-z013e7P2EXmtIC1f4KbgYq5u
7Lwu848qwaltyTt7EmM2IjxVth64wH1VQruy3GXnIurcaGb_qWg764qZmteoP15uAWwuTDX2
92Sa071S7GfsHFxue51ydxIYvpVUubdyfwuExEubCovYMfz_LJd5zNTKMMatdbBJg-Qd6JPu
Xznqc1UYC3CccEXCLTOgg_auB6EUdGOb_cy-5bkEOHM7Wi4SDipGNig_ShzUkkot5qSqPZnd
219IqqToi_Bep2nYLBB3ny3teW21Qpccoom3aGPt5Z17fpzhg7Q8zsJ4sQ2SuHRCzgQ1uxY1l
Fx21VUtHAjnFDSoMOkGyo4gH2wcLR7-z59EPPN151pljyNefgCnMSkjrBPyz1wiET-uqi23f
8Bq2TVk1jmUFxOwdfLsU7SIS38WOzvwD_gMDexUFpM1EQyL1-Y36kaTLFjEWGCi2tx1FTULtt
Qx5JpryPW61W50Kw5RMyGpfR1iYCiRyQePYqipZGoxOHpvCWhCZIN4meDY7HORXWWQEpiyCz
RQgWkOtMViwao6Jb7wZWbLNMebwlLJeQJXWunk-gTEeQaMykVJobwDUiX-E_E7fSybVRTZXhe
rY1jrvZKh8C5Gi5VADg5Vs319uN8-dVILRy001vjjxclmsRecn6HEVTvXd9MS71Km2gI8BXIq
hzgnTdgNGwTpmDHPV8hygqJWxWXC1tBSSgY60kGkioMAmMXjZjYq_Ya906AE7WU_hUdm-wzZmQ
LExwtJWEIBdADxrUxA9L9JL3weNyQtaGItPjXcheZiNBBbJTUXXwIYLNXtT1MOmHzMqGFFWXV
KsN_AIdHyv4yDzY9m-tuQRfbQ_2K7r5eDOL1Tj8DZ-s8yXG74MMBqOUv1glJNgNcbuPKLRPb
SDoNBE3BYkfeDgiUrXy34a5-vU-PkAWCsgAh539wJUUBxqw90V1Du7eTHFKDJEMSFYwusbPh
EX4ZTwoeTHg--8Ysn4HCFWLQBBpfBCteqvMvMflcWwVfTnogcPsJb1bEFVSc3nTzhk6Ln8J-
MplySOYSmGBEtVko_WlyeFsoDCWj4hqrgU7L-ww8vsCRSQfskH8lodilLzjOxmugiKjWUXbYq
98x1zSnB9dmPy5P3UNwwMQdpebtR38N9I-jup4Bzok0-Jsa0e7EORZ81d7kAgDWa4K7BAxjc
2eD540Apwxs-VLGFVkXbQgYYeDNG2tW1Xt20-XezJqZVU16-1ZXsqc7DijwNIn03fT508ZAc
LKUU1zS1EXe8sI1HaxjLoJ-oubRt1KKUbzWOHeyxmYZSxYqQhSQj4sheedGXJEYWJ-Y5DRgB
-xpy-cftxL10fdXIUheThWFBA0oQU3b5xRY8BKCytYnfLhsFF4049xhnax3vuumLpJbCqTXpLu
reoKg5PvWfnpFPBOP-ZWQN35mBzgbb3ZV6UBrU55DvyXTuiZ0K2Z1TxbaAd10ZMmgBcpuzew
gueV-Nh_UubIgNto5RXCd7vqgqdXDUKAiWyYegYIkD4wbGMqIjxV8002gg0cSjouQPS1rD5u
OrLckAzsxyty9Q5JsmKaBw8Eh7 JwedYob4xPVWWbJfm916avRgzDxXo5gmY7txdGFYHhlolJ
KdhBU9h6fOgtKEtbiUzhp4IWsqAR8riHQs71LVEZz6P537a4kL1r5F jfDf_yjJDBQmy_kdWMD
gaN1n-M1KK8eENjUO-qZGy0Ql4bMZ tNbHXjfJUuSzapA-RqYfkqSLKgQUOWBNTDKhUk73yqC
U3TQgDEKaGAoTsPscyMm7u_8QrvUK8kbc-XnxrWzZeBZJBjdinzh2w-QvjbWQ5mgFp40MgY94
__tIU8vVCUNJiYA1Rdyod1lfPfH5-avpx0CvBD6C7ZIDyQ-6huGEQEAb6DP8YdWIZQ8xY603D
oEKKXkJWcP6CJo3nHFEd]j_vcEbDQ-WESDpcQFa1fRIiGuUAL j-sEWcjGdSHyE8QATOcUW1ATL
VzRPKAT4tCXx1zyvhJdbXQuejfeyfzVpOhPun4n-xqK4SxPBCeuJOkQ2VG9jDXWH4pnjbAcrq
jvedqVti7huMXTLGuqU2uoihBw6mGqu_WS10P2-XTEyRyvxbv2t-z9V6GPt1V9ceBukABoGw
tJqgD-q7NXFK8zhw7desI5PZMXf3nuVghJ3xdvAlzkmm5f9RoqQS6_hqwPQEcclq1MEZ3yML
5hc99TDtZWy9gGkhROHs3QJxxgP7bEqGFP-HjTPnJsrGaTeTjKP7qCxJ1cFKLUr5AU _kxMUL
eUysWWtSGJ9mpxBvsyW1Juo",

"priv": "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA"

}

"jws": "eyJhbGciOiJNTCT1EUBEtNjUiLCJraWQiOiJTdW11MjlxYmZ1YUJhUjRBdAHMtYzZz
ZYUUJIUEJfT3BBeEF3Y1RSXzBLWFZNINn®.SXTigJ1zIGEQZGFuzZ2Vyb3VzIGJ1c21uZXNzLC
BGcm9kbywgZ29pbmcgb3VOIH1vdXIgZG9vei4 . zm09_BbLgJAegoVNymfRo4nGPK51VtSFGn
DbzfzYADSmUEXpaBUg4itvZ8rAUZi4HLb59QqDQSBSpMXCBaxajXOMV_YttfmwGgC6FMyaMR
Zkx-A92bGiNLutgX9jcwRLJgXjMkUGhz2YpHe_mV9QpxokRCHIK6 jkyFZp4hZIwFXhRt1z00
GIa5r0oHKsxOCAUZhTXKiASb3vk91UASWO-Y58WKT4rVmst7_dvk7FVbe9A9I21IH-Tqlglz
SMoI80zh1aBSG92uPursBd5KRc01JwhNUYJDgHScIHXM6HZzk6u98WS50orKPHU1rDIK7 rHJI4Z
rui4wBjmQLsPE®1LcZHRx4zexDCTMCGSojbL1FiT9CU30Uep40oW0OytTEAT2eCi3gDDOiSrp5
Is1CueoNjtGOFSnUK1snCeiZF-tNqTy1KpJ3ErTaNPcCzCvsEalhJwFa7NOWyQOEJUzcLaPY
_VEFwcCX1Gk4bEI-1rLDiyZqkXgny-U20Rn110d3u-e2S_Rg-_eL1H_XEbPs_km-822G7JY9
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1i4muz5KVvfQf_5hza1V4GweqvmeWuZL1gBU2HPS7x1tWL798AL0k1rMnxsvBOPiSLxAEdPo
Tuw@_gM1KjTavJcDFaihgCgGMUk5SjU65IWQS9t4rgxv9IduB0Csozo9iCBqrVenaOwUpkMh
V6KeiXA7kQNcegVaMio40cjSyMiEKhGIOEOf8L6eohOh_bPPRYs-8NrZ-VOBJCaBubJcDU1c
TuGNCa7nWWxAqfVjcMyNDx9XHBYBnSOcFNfMP7S9nvqw3KC50U_t2PH5SfwS9w4DLvcgrlEP
_gwSgOXuf-i@tRGLQLy3IMB708Q0nkofyFaCUDZeurFkGTpoBfT61zbJznQAMIDPNcWUsSRIN
TXsH7atC1nx14xDJLmmPLCxiErfxbCW5gMWoxBkLDwfsFj57hsXG75¢cZ4jiBbq9beVjD7Vkf
8x1cB6ExdzBhGXz80JiaTSWHDsuzGtrFmh6diN1c04Cxjr6KANEBIlyxsfXxQ4AI-0ke3gMy
i@D0GeHgHUNc-JHD70Z6njUMSTBkRT1aUMNT7n_2nfFTDCdgW1HaMsMwIHfLOk6dayKXE10oMq
Y50p8S5k_SAaknROVNxmh1TA5h3bZJ28NZxM6R7D06_eBEYrH20rmRP7G7kXKzLvmWeaKAh4
0QHigjVhgauiePDRiMmjx080hdQnMCt08PWbx086SiviRn_5hswdVVO8B48MVHqbM2AXCLLJY1
NC2Ep0302U00DI-rTNZ1Znn58kM7VCskcxDLsHIAYvVPz-HQr3H7XgOE1wjYn-jJXgZ_cdnLF
t4_TuKQdpw_ghvyrNjOxeMdc-1PrwoWgpA9sSv_pS51wI2gNVHI2Vj2mZHByod1QUeOQEXT3
SBjP_FHEAUzUu10K8M-1SQZGzJT2su3a6ZnMnpBU5qdXyMONFoI2jJ2hDjt7QEQsLx-rvalx
ZMJtc2zOMHAwJGAC_kug7XjH3SWQZzBu7zzreIaSwr2A2o00beZiAydwb8LX2QsY9Jr_NphGA
MAqzrpkuaMyBd_pFTKMp9s0GYxwyG1ZD9uRUPI9imA4CS7bt-08YvbWg6eQ-qa90qD1xNt3X
€c32TniQFVxVxN6PDY33XXU-Rpvd1w47NZ48nkyJzjD8X1bvk9p2ynxWHr-Sto5HXZdru4j8E
TUW7ri3mEGTm_dxAbAe2kVbsBp2I1vQppugbmRexuMRLAYFIKgNmOgpQoWTr_k2t5KHnWolr
SbFH7Usm8Pwyi4sNhh4_yRHAD02q2019zCCx2p1DSMeYI74CQPRGL1K_GLM4E5Bzfny3E2ea
E5_gQBTSGNHpQtJBOipPwDjqsjDCXgXupCkRtalvxng4coi2-vWYvKuémg9HhdovHAaWrZRy
vUPPI4ZDN_NkmfQR8HogR6NLVhL1Rp1cwMArSSDA318Q1lnjdbaeutxRXvFnCCjBk79ws8VGd
WAURMIWgoEFeVAVxkJjJB7zOW8I3kNTfB6pnxsZmJWWAGqWcT1U1PmkNBstmSXinAzbdl-W-kn
TXRDuhzTafHnkCbKS5XgJKsWD2F rhcnCaxxRxuxIGxijofjD4ihmJoYDFh1FYs9IcC-szEfM
SekanWOIZCHd1fVzTSbLr5bNaOXR2s01muFX7w22m8pBVD3fyOHK2JnK4FBCnEBrruMIDaqq
u8Z4xesAHKfxY67w-25eUuvVCGL3xpXSyp90684ICkGA4STztP1shLVsxKDA-37sKKplgemER
1IMPY4vDM1Np8J1VawbSGIuom208g6p2KV_zpIPwx9vdinAiaeZbryf3N5gtL-d0g-c6uZhTCx
90LBtLGE3BcAMN5JFjMGQFxyTLO7B1uNu24Kf-1ttGj9jzbwPZYrok-SnMilXGFEqB3D3cKC
01Wjsgg_3cUWTuMp4K1WQvkimV9Pd7cY70w607jcYBJ3M1FZ8EeWeYPZ9quoxwidA8X1LHxX
xfLIJOgfpUBMTppfxdnMhgNSvH_Hx570DphbUks5K1Z8-04dSnNgQ-ZWbhaAydYQFDKuUF6H
YTAvaWhJmACxhTkTp2t6-P3bev-FcdFIdszJCIOLxWtJ96LY_GV4QvpOhiIdyP1BukWNHtsXK
2Rxres3_4Cndg2B0GxVcKZ9YpQDCUy76GRbTCenqjD-SG5sVUEVha5yxbKArPr2-Xpgk8cuZ
BRSAdmPNRdxCgUt1ldfCLeL7xhJvryMouxfQ75PMBaImHcsMd95075ePt_VkClUaUj55Y9E81
FbOEchPfud2w3TtSvRPvB8-RgY8sLJUAc1xcUGE4PnKSZJ7TIBUtHD6uUyZ0-nC5KGxbXZsBE
zUeHns4ix0Wmo6-6vAM4PGK3qRATVAhtKXyvNcAfVccVi8KJMKIMz2eIOXPATvYRy34Ltrcg
8tcgKOftYqEWYpAZ2fVpZBXcYfTIinuLNO-qLra388EZuu59jvmRD7mUv1msMWVMGVeBoNP3
1JaJGGWK81iYyu4q7Grgq-6WXr5qCz_7kwAtVJdb-zW8U3jLJ3tRSY1lyjlpzeVAGjDQ6YNni5y9
x4BF-5QUqcoGMLLglyx2WOCELT8IW7nsV21QnqqAbtCzZ76UtEdmUUEOTYqiKQZO1lr jMRm3Y
rCvJKxtR5thhTRka708NzBvwSRs-JxGG__EWjHhT-aB4VL3IL_oz3mt3iQoszfA-SzHcKU11l
aZMBuUCyxks6KiJgQGZRPXyaxxDtqZdaRP8Ic5CmuPeyu3kafi@L6LFijsUxnSGxTpgu7hfv
cmowQijfE9_ylvg8k_EbI2miG11giODVCYb7k9Yjyriwc9dSUUZ7X0iS24hWYUX6BGGQNN3w
VHPKkDKOVSDBYTjto99ulquryx4K_UMCu9sQVNxBfMh8tLN709-MX1nJbHfKfqFHiPGdIYOBp
wuqJdAJiyiuSG3gJxMG_wuwNkBWoO--iOm6PIarCyvL8_P-tuUfT4zIgjJJ306YJhbo-q2K8
2ZFmHuUILyzfDSGtHDZpZIR7XnRQWet90cJEHL5k653kvyEHJgOiUiEQiwNASd_4gBg3vmw1J
74hwAHX0Z _iYEcPS6hDGow8M8D7UJTZDkUV_86Zzj2YqGm_QC_aAeD__NP6sa61bI9-gTOzvY
COJiEXKTDjOK9fIvHaV-HN4xr2vWner806jPyETvGM8D7aEez1UVOEFWALMhJPSMAq_Fk9J1
cIUuC-ITJZNtNz9Awfiru3wkPjaTlbXN76WAuRHjia@x5ptgMCy2py_vSHZybfIS857js0Q-1i
_e_niBzhyzXwzBalLEyEitbF4ZQx5c881XKDMpe9tirAI6XAcqLf4UZkD8Wm2YV7hhVfxLQTA
WLekWE9DZ1jCtE-SbSTEWNGR8faXKCvaZznRyoqdWz8IN3w7KvaA_ZrEKkIXkkreztG6pIo6
D1DHC1_sU6rC0oyQf6y1AY770b4SdkSRoBHGgR6UV-LrxHpyJ6trzccuBkgxubHrkW2yHcqe
6enVf43zYwWKUeJJZ10bt3a92ziSne-3aj6v3guiKoJoLnV_9h8rUF6zorTWE-Tq58tYfb5S
mGf4iCJ5cy9LTYBCOIfwJtPkUmyBCZwUhWJInV24P5p0ZPe_CckQ28xv5J7Zf4Bvqrq_rhubF
EhTJ5JvdMfz8Whc56WSHX7GRKEMgXVp3pHohBvOyT9BmotzIlibVklJy4gzkzUcjJJ01d-BO
aM_cnMiHpoyKXSJAXTNwXngzEpbvDP2Y@fnrgqDpO3RR3gINaZLRmeGOWI4AwWBMMfw8PHjpy
V17C_1hmfRI-darbZcX7PD3N4Rw41BACyk _wnOHBcAS-5cLZEzNmFmhc4i04msz_seQ1Nedr
bBONoUVWBmcY3pGCITiY6f6Pn-FBUNQkuBhIyPtgAAAAAAAAAABgWVHCUV ",
"raw_to_be_signed": "65794a686247636941694a4e54433145553045744e6a55694
c434a726157516941f694a5464576c314d6a6¢c78596d5a3159554a68556a524264484d745
97a5a5955554a6¢55454a66543342426545463359315253587a424c57465a4e496e302e5
3585469674a6c7a494745675a4746755a3256796233567a49474a3163326¢c755a584e7a4
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c434247636d396b627977675a323970626d63676233563049486c76645849675a4739766
36934",

"raw_signature": "ce63bdff46cb80901e82854dca67d1a389c63cae6556d4851a70
dbcdfcd8003e665045e9681520e22b6f67cac85198b81chb6f9f50a83412052a4c5¢c2d1ac
5a8d738c57f62db5f9b01a0BBba14cc9a311664c7e03dd9b1a234bbada97f6373044b26a5
e3324506873d98a477bf995f50a71a244421fd2ba8e4c85669e21648c055e146dd73d0Be1
886b9%aceab72acc4e0805198535ca88049bdef93d9540125b4f98e7c58a4f8ad59ach7bf
ddbe4ec555b7bd03d236d481fe4ea960d7348cad8f28ce1d5aB521bddae3eecaecB5de4asd
5c3a527084d51824380749¢c2075cce87cedeaef7c5b9a2b28f1eedb6bbc82bbac7248e19a
ee8b8c018e640bb0f134d4b7191d1¢c78cdec43093302192a236¢cbd45893f42537a147a9%e
2858ecad4c401fd9ePa2deadc3d224aba7922¢c942b9eaBd8ed18e1529d42a5b2709e8991
7eb4da93cb52a927712b4da34f702cc2bec11a96127015aecd396c90384254cdc2dal3d8f
d5105¢c1c097d469386c423ed6b2c38b266a917827cbe536a119e5974777bbe7b64bf460f
bf78bd47fd711b3ecfe49bef36d86ec963d962e26b99e4a56f7d07ffeb61cdad55e06c1ea
af99e5ae64bd60054d873d2ef1d6d58befdfO02ce935acc9f1b2fB04e3e248bc4011d3e82
2ec34feal3252a34dabc970315a8a18028063149394a353ae485904bdb78aeBc6ff4876ed
OeBaca33a3d88206aad572768ec14a6432157a29e89703b91035¢c7a055a322a38d1¢c8d2¢c
8c88492118838439ffBbe%ea213a1fdb3cf458b3ef0dad9f953812426b4b9b25c0d4d5¢c4
ee18d09aee7596¢c40a9f56370cc8dOf1f571¢16019d239c14d7cc3fb4bd9efabBdcadbad
14fedd8f1f949fc12f70e032ef720ae510ffeBc1280e5ee7fe8b4b5118b425chb720c07b3
bc40e9e4a1fc8568250365ebab164193a6805f4fa9736c9ce74003080cf35¢c594b1194d4
d7b07edab42d67c65e310c92e698f2¢c2¢c6212b7f16c25b980c5a8¢c7490b0f07ec163e7b8
6c5c6ef9719e238816eaf5bd158c3ed591ff3195¢cd3a131773061197cfca®989a4f95870
ecbb31adac59a1e9d88dd5c3b80b18ebe8a74d13c225¢ch1b1f5f1438008fbh491edeB3328
b40ce19e1eB1ee35¢cf891c3ee867a9e350c49306447569430d4fb9ffda77c54c309da96d
4768chBccB81df2ce93a75ac8a5c4d6832a6393a9f12e64fd201a927474bcdc668654c0e
61ddb649dbc359c4ce91ec3d34fded4462b1f6d2b9913fb1bb9172b32ef99679a280878a
101e2aa356181aba278f0d188c9a3c743a17509ccPad3bc3d66f1d3ad4a2be2467ff986¢c
1d555d3¢c078fBc547a9b33603108b2¢c96229¢c2d84a74df4d94a340c8fab4cd6756679f9f
2433b542b247310cbb07f4062f3f3f8742bdc7ed7834125¢23627fa3257819fdc7672¢c5b
78fd3b8a41da70fea86fcab3633b1d0c75cfb53ebc285aaa40f6c4atfe94b9970236a8d5
47236563da6647072a1dd5051e3901317f74818cffc51c4014cd4bb538afBctb5490646¢
c94f6b2eddae999cc9e9d14e6a757¢8c38d1682368c9da10e3b7b40442c2f1fabbda2f16
4c26d736cf4307770246002fedbabed78¢c7dd259067306eef3ceb788692c2bd80da8alb7
99880c9dc1bfOb5f642c63d26bfcdab1180300ab3ae992e68cc8177fa454ca329f6cd066
31¢c321b5643f6e46e3c8f62980e024bbbedf8ef18bdb5abe9e43ea9af4ea8397136ddd77
37d939e240557157137a3¢3637dd75d4f91a6f775¢c38ecd678f279322738¢c3f1795bbe4f
69db29f1587afe4ada391d765daecee23f044d45bbae2de6106d66Tddc406c07b69156ecH
69d88d61429a6e81b9917b1b8c44b7581482aa366d2aa50al164ebfeddaded4ale75a896b4
9b147ed4b26f0fc328b8b0d861e3fc911cOBcedaada8d7dcc20b1da994348¢c79823beb24
014462e52bf18b3381390737e7¢ch713679a139fe04014d218d1e942d241d22a4fcB38eab
230c25ea5eea42911b5ad6fc678387288b6faf598bcabba%aat4785da2f1c0696ad9472b
ee3cf23864337f36499f411f07a2047a34b5612e5469d5ccBcB2b4920c0ddff109678dd6
da7aeb71457bc59¢c20a3064efdc2cf1519d580b919885a0a0415e5405719098¢c9d3bcce5s
bc23790d7¢c1ea99f1b19989c16006a967355253e690d06cb664978a70336dd97e5be927d
57443ba1cd369f1e79026ca4b95e024ab160f616b85c9c26b1c51cbec481b18a3alf8c3e
22866268603161d4562cf48702faccc47cc49e91a9d63886421ddd5f5734d26cbaf96cdb
8e5d1dac3b59ae157ef0db69bcad1543ddfc8e1cad899caed50429c406bace3080daaaab
bc678c5ebBB1ca7f163aef0fbb6e5e52ebd50862f7c695d2ca9f74ebced80a41b8493ced3
f5b212d5b3128303edfbbBa2a996a7a611194c3d8e2fBccd4da7c26555ac1b48622¢ea26d
b483aa76295ff3a483f0c7dbddd6702269e65baf27f737982d2fe74eabe73ab998530b1f
4e2c1b4b184dc17009a7e49163306405¢c724cbd3bB65b8dbb6eBa7fe96db468fd8f36103
d962ba24f929cc8a55c6144a81dc3ddc2823a55a3b2083fddc516d6e329e0a9564219229
95f4f77b718ef4c3ad3b8dc601277325159f047967983d9f6abbac7089d03c5e52¢c7¢c57¢
5f2c824e81fa54f0c4e9a5fc5d9cc86a352bc7fc7¢c79ee80e985b524b392b567cf8ee1d4
a736a43e6566e1680c9d6101432ae505e8761302f6968499800b1853913a76b7af8fddb7
aff8571d14876ccc90bd2f15ad27de8b63f195e10be9d218887723f506e916347b6c5cad
91cbb7acdffe029dd83604e1b155¢c299f58a500c2532efa1916d309e9ea8¢c3f921b9b155
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045616b9cb16cad2b3ebdbe5e9824f1cb990514807663cd45dc42814b6575f08b78bef18
49bebc8ca2ec5f43be4f30168898772¢c31df79d3be5e3edfd59029546948f9e58f441351
5b3847213dfb9ddb0dd3b52bd13ef07¢cf91818f2¢c2¢c9500725¢c5¢c5061383e7292649ed32
0152d1c3eaec99d3e9c2e4a1b16d766c044cd47879ece22c745a6a3atbabc83383¢c62b7a
9103554086d297caf35c01f55¢c7158bc28930af4ccf67883973¢cB4efc91ch7eBbbb6b720f
2d7202b47ed62a116629019d9f5696415dc61f4c88a7b8b374faa2eb6b7f3c119baece7d8
ef9910fb994bf59ac31654c195781a0d3f794968918658af22632bb8abb1ababee965ebe
6a0b3ffb93002d54975bfb35bc5378cb277b514989728e5a737950068c343a6278b9chdc
78045fb9414a9cab630b2e0972c7658e0842d3f085bb9%ec576d509eaa806eddb367be94b
4476652e10e4f2aa229067496b8cc466dd8ac2bc92b1b51e6d8614d191aef4fodcc1bfo4
91b3e271186fff1168c78531f9a07854bdc82ffa33deb6b77890a2ccdfB3e4b31dc294d656
99301b940b2c64b3a2a22604066513d7c9ac710eda9975a44ff087390a6b8f7b2bb791a7
e2d0be8b1628ec5319d21b14e982eee17ef726a304228df13dff2961f83¢c93f11b2369a21
b5d6088e0d509861fb93d623cab8bB873d75251467b5e€8892db88566145fab4619034ddf05
473e40e43954830584e3b68f7dba5aaeaf2c782bf50c0aef6c41537105f321f2d2cdecef
7e31796725b1df29fa851e23¢c674860e069c2ea89740262ca2b921b7809c4c1bfc2ecdd9
015a83befa23a6e8f21aac2caf2fcfcffadb947d3e332208c9277a3a60985ba3eab62bcd
991661ee20bch37¢c3486b470d9a59211ed79d14167adf7470910721f993ae7792fc841¢c98
34894884d22c0d03977fe2006adef9b0d49ef8870007¢c7467189811c3d2ealBcba30foct
03ed425364391457ff3ace3d98a869bf402fdaB1edfffcd3fablaeb56c8f7e8133b3bd87
342621312930e338af5f22f1da57e1cde31af6bd69deafca3a8cfc844ef18cfB3edallec
e551538417000b9%a124f48c02afc593d26570852e0be21325936d373f40c1f8abbb7c243
e36b56d737be9602e4478e26b4c79a6d80cBb2da9chfbd21d9¢c9b7¢c84bce598ec390fa2f
defe7881cel1ch35f0cc168b132122b5b178650¢c7973cf255cafccabef6d8abB08e9701ca
8b7f85199031f169b6615ee18557f12d0d4058b7a4584f436658¢c2b441926d2d4458d191f
1f697282bda6739d1ca8a9d5b3f08377c3b2af680fd9ac42a4217924adeced1baa48d3ab
e50c70a5fec53aac23a8¢c907fach5018efb39be12764491a011c6811e94bfe2ebc47a722
7ab6bcdc72ed24ab1b9b1eb916db21dca%9ee9e9d57f8df363058a51e249675d1bb776bdd
b38929defb76a3eafdeBba22a82682e757ff61f2b505eb3a2b4d613e4eae7cb587dbe529
86718882279732f4b4d8d0238871f026d3e4526c81099c14856267576e0fe693993defc27
244361f31bf927b65feB1beaacafeb86e6c51214c9e49bdd31fcfc5a1739e964875fb1912
8432a5d5a77a47a2106f3b24fd066a2dcc89626d5925272e20cedcd47232493a577e04e6
8cfdc9cc887a68c8a5d22405d33705e78331296ef0cfd98d1f9eb82abe93b7451deB20d6
992d199e1b4588e3058130c7f0f0f1e3a72575ec2ff58667d123e75aadb65c5fb3c3dcde
11¢c38941002ca4ff09ce1c17004bee5c2d913336616685ce223b89%accffb1e43537476b6
c1d0da14556066718de9182153898e9fe8f9fe141527424b81848c8fb60000000000B0000
00060c151c252f",

"raw_public_key": "424b2f267e58d5b3b44d71acfc6a656bb269506d57c61db1c886
bcfalfeab443f0942ab8bdbad7d708abbc356078f6d99a252271fe62¢c74091eb94afb9b9
264c50a888e0dfed80cd5fb2cbd3667e60d539ebe44930219cd4faed15dbb3455a264802
b9f49bced2ee7550feffdd4642a55ade693868a460cbecB3f4fc99ad4e30bccffa8ad75e5
395396674ebb81a94937587880f6dbd27bf1c4f5a9%9ee43cdd8bBe53b3b7fb49c73adfbc2
d4f8c54303520c29bf97e26ee57db342d957¢893936522d0942b41d82ee3772a00570adf
b545c1143922b04961826a0a970064b36ddf534b5f8e1c1cdBb5565ea846b454311f06181
43ece89777bb3f61179ad20295fePabedb2aecbeechc2ef38f2ac1a22dc93b7b126336223
c55b61eb8cB795542bbb2dc65e722eadc6866ffa9683beb8a999ad7a83e5e6e016c2e4c3
5f6f7649ad3bd52ec67ec1c5¢c6e7b9972771218be9554bba7727f0b84c44b9bBa8bd831f
cff2c9779ccd4ca30c6ad75b04983e41de893ee5f39ea7355180b709¢c7045¢c22d33a083f
6ae07a114746d1bfdccbee5b9043879bb5a2e120e2a4636283f4a1cd4924a2debad4aa3d9
9ddd88f48aaa4e88bfd1ea769d82c10779f2ded796db542971ca289b76863ede5997b7e9
ce183b43ccec278b10d92b87442ceb435bb1625171db5554b470239c50d2a0c3a41b2a38
807db070b47bfb3e7d10f3cd979d69963c8d79f8029cc4a48eb04fcb3d708844febaa8bb
ddffe1ab64d59358e6505c4ec1d7cbb14ed2212df458ecefcB3fed3037b1505a4c944432
2f5f98dfa91a4chb8c45860a2dadc7515350bb6d431e49ab6bc8f5ba956e682bBe513321a9
7d1962602891¢c9078f62a8a9646a31387a6f09684264837899e0d8ec7d11¢c565901298b2
0b345081690eb4c562c1aa3a25bef06566chb34c79bcOb25e4095d6ba793e81311e41a332
9152686100d4897f84fc4edf4b26d545365785ead8d63aef64a87c0b91a2e5500383956¢
df5f6e37cf9d5482d1c8e3a5be38f17259ac45c9falc4bd3bf177d312ee52a6dad23c057
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22a8738274dda8d1b04e99831¢cf57¢c87282a256¢c565¢c296d0524a063a3a41a48a8300997
8d98d8abf61af68e8013b594fe151d9bec199902c4c70b49584201743¢c6b53103d2fd24b
df878dc90b5a188b41f8d772179988d0416c94d4c57¢c0860b9d7b53d4cd261f332a185156
5d52ac37f008747cafe320f363d9beb6e4117db43fd8aeebe5eBce2f54e310367eb3cc97
1bbeBc301a8e52f96094936035c6ee3ca2d13db483a0dd04dc16247deBeB894ad7cb7ela
e7ebd4f8f900582b20021e77f70254501cb6ac3dd15d43bbb7931¢c5283244312158c2eb1b
3e1117e194f0aled4c783efbc62c9f81c21562d0d34a5f042b5eaaf32f31f95¢c5b055f4e7
a2070fb096156c415549¢cde74f3864e8b9fc27e3299724b4639986044b55928fd6972785
b280c25a3e21aab814ecbfbBc3cbecd914907ec907f25a1d88bce3d319ae8222a35945db
62af7cc75cd29¢c1f5d98fchb93f750dc3031076979bb51dfc37d23e8eea78073a24d3e26¢
68e7bb10e459f2577b90080359aeBaec10318dcd9e0f9e34029¢c31b3e54b1855645db420
618783346dad5b55eddb4f977b326a655525ebe2195eca9cec38a3¢c0d2273b77d3e681f19
01c2ca5149734a51177bcbB89476b18cbab9fa8b9b46d94a2946f358e1dech1998652¢c58
a90852423e2c85e79d19724461627¢6390d1a81fb1a72f9c7edc4bd747dd5¢c85217b5856
141028414ddbe71458f0abb2b589df2e1b0851783b8f718676b1defbae98ba496c2a935e9
2eeadeaPa8393ef591f9e914f0743fe65640ddf9981ceabdbdd957a534ad4e790efc974ee
89938ad99d53¢c5b680775399326834729bb37b082e795f8d87f52e6c8a8db68e515¢c277b
bea82a7570d4280896c987a0608903e306c632a223¢c55f0ea3682039c4a3f5440f4b5ac3
ebed2b2dc900cecc72b72f50e49b2629ad30f0487b2707b86286T8c4f55659b25f9bdd7a
6af460cc3c57a3982663bb717461581e196894929d84153d87a7f482d284b5b894ce1a78
216b2aB11f2b88742cee52d5133e8fe77edae242f5af91637¢c37ffcal32430509b2fe4756
303a9a3659fe32528af1e10d8d43bea991b2d109786cc66d35b1d78df254b92cdaad0f 91
a987e4a922ca81050e5bc3530ca85493bdf2a825374d0a8310a6860284ec3ec732326¢eee
ffc42bbd42bc91b73e5e7¢c6b599d016490637629f3876c3e42f8db590e66a85a7838¢c818
f78fffb4853cbef09434989803545dca87657cf7c7e7eb6afa71382bc10fadbb6480f243e
ealb861101006fadcff3275621943cc58eb4dc3a0428a5e425670fe82268de71¢c511d8ff
bdc11b08d0f961120e971015ad5f448886b802e3fac11672319d487¢84f1001339¢cbh96978
4cb573441f2807f8b425f1d73catf8496d742ed237f4c9fcd5a4e84fba7e27fb1a8ael12c4f
0427ae24e910d951bd8c35d61f8a678db01caeca8ef789a95b62ee1b8c5d32cb6baas536ba8
8a1070eablaabbf59294e3f61f974c4c91cafcbbbféb7ecfd57a18fb7557d71e06e900d28
1bBb49aab0feabb35714af33870edd7ac2393d93177f79ee5606c9df176f025ce49a6e5f
f51a2a412ebf86ac0f40471c96ad4c119df230be6173df530ed656chbd8069214741ecdd0
271c603fb6c4a8614ff878d33e726cac6693e938ca3fba82c4995¢c14a2d4af9014fedc4lc
50b794cac596b52189f66a7106fbh325b526ea"

}

Figure 4: ML_DSA_65
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{
"priv": "0000000000000000000000000000000000000000000VVVBBBOOOVVVBOLB00
000",
"Jwk" A
"kid": "tRn1JNIkgMsABVQB1XeDHxAIcclh-2IXOUdDEzPt5XU",
"kty": "AKP",

"alg": "ML-DSA-87",

"pub": "5F_8jMc9uIXcZi5ioYzY44AylxF_pWWIFKmFtf8dt7Roz8gruSnx2Gt37RT1
rhamU2h3LOUZEKEBBeBFaXWukf22Q7US8STV5gvWi4x-Mf4Bx7DcZa5HBQHMV1puHfz8_RJW
VDPEr-3VEYIelLpYQxFJ140Nt7jX01p1--mcvOeQxi-9etuiX6LRRqiAt7QQrKq73envj9pku
baIpqlL2z_6SWRF1n51IXv7yQSPmVZEPYcx-DPrMN4Q2slv_-fPZeoERcPjHoYB4TO-ahAHZP
4x1uJdncmRB8xdR-_mm9YgGRPTNJ15X31isPEF5NsFXVDAHJYTT931NbjeKLDHTARJ8iLNLtC7
j7x3XM70yUBmWOD3EVT34AdQ6eHkzZz _JdGUXD6by1PM1PEu7nWBhW69aPJoRZVuPnvrdh8P
51vdMb_i-gGBEz170HvVnWKmi4r3-iRauTLmn3e0L079ITBPu4CZ6hPY61fBgTGXovda4lEH
W1Ha04-FNmnp1fmKN1UJiUGZOhWUhg-6cf5TDuXCn1jyl4r2iMy3Wlg4o1nBEumOJahYOsja
wfhh_Vjir7pd5aUuAgkE9bQrwIdONb788-YR10R2jzbgCPBHEhd86-YnYHOB5W6q7hYcFym4
31Hb3kdNSMx0JJ6icWK4eZPmDITtbMZCPLNNnbZ61CyyrWjoEnvEXOB1iP6b7y8nbHnzAJeoE
GLnaBsxszU6V-i1zsJP7spwMYp1Fxa3IT9j7b91pjM4ANX-Dj5TsBxgiwkhRJI1IFEHS9HE6SRN
jHYU6hrwOBBGGfKuUNylAvs-mninLtf9sPiCke-Sk90@usNMEzwApqcGrMxv_T20T71pqZcE4S
g8hQ2MWNH1dTzZWHUDXMNGY5pYE3IT7BCDTGat_iu1xQGo7y7K3Rtnej3xpt64br8HISTT1Aw
4g-QGN1bb8U-61iT9kre1tAJf6UMWO-SP1MZQ2C261-r5NmOWmFEvJiU9LvaEfIUY6FZcyaVJ
XG__V83nMjiCxUp9tHCrLa-P_Sv31Pp8aS2ef71TLuzB14g0LKCzIWEovii@qfHRUfrJeAiw
vZi3tDphKprIZYEr_qgxvROYCd4QLUqOwh_kWynztwPdo6ivRnqIRVfhLSgTEAArSrgWHFUTW
C8Ckd6T5MpqJhNOx6x8qBePZGHAdYwz8qa9h7wiNLFWBrLRj5DmQL11CVXxnpVr jW33MFso4P
8nB60N4ghdKSSZsZozkNQ5b706yajYy-rSp6QpD8msb8oEX5imFKRaOcviQ2D4TRT45HIxKs
63Tb9FtT1JoORzfkdv_E1bL3zSR60YbTt2Stnpz-7kVqc8KR2N45EKFKXDkRW3IX0teBcq81
xoU87S_ntf4KiVZaszugb2XN2SgxnXB1l4EDnpehPmqkD92SA1L rQcTaxaSe47G28K-8MwoVt
4eeVkj4UEsSTUN7 rbCH2yK12XJIx5huDaS@xn20DQyNRmgk-5I9hXMUiZDNLVEzx4zuyrcu2d
00XF03ZoUtVFNCB__TQCf2x27ej9GjLXLDAEi7qn19Xfb94n0IfeVyGte3-j6NP3DWv80OrLi
UjNTaLv6FaylyzfUaU6LI86-Jd6ckloiGhg7kE@B_hd-ZKakZxU1vh@Vzc6DW7MFAPky75iCZ
1DXoBpZjTNGoSHR-mCW_ozblu66U9zZA8bn-voANuu_hYwxh-uY1sHTFZ0Oqp2xicnnMChz_G
Tm1Je8XCkICYegeiHUryEHA6T6B_L9gW8S_R4ptMDOSV6b1KHqgKeubwK1tCWPUsr2En9iYy
pnzO6DEL5Wp8KMhrLid2AMPpLIBj1CWGJEXXHpBWjfIC8vbYH4YKV1-euRo8eDcuKosh5hxU
GM9Jvy1siVXUpIKpkZt2YLP5pEBP_EVOoHPh5LJomrLMpORr1wBKbEkfom7npX1g817bK4Ie
YmZELI8zXUUtUkx3LgNTckwjx90Vt60VXpFEICIUDF_LAVMUftzz6JUvbwO0Z0o8iAZqcnVs1A
mRXeY_ZPp5eEHFfH1sb8VQ73Rd_p8X1Ff5RTWuWilUGp2TzJ-VQvj3BTdQfOwSxRI9RUk4xjgN
abLqTFcQ7As246bHJXH6XVNd4DbEIDPfNa8FaWb_DNEgQAiXGga6n717aFq5_6Kp@XeBBMOs
0zJt4fy8JC6UBDECMNWXKFDtMM7q@6LubQYFCEEdQ5b1Qh2LbQZ898tegmeF--EZ4F4hvYeb
ZPV8sMBZcsKBXyCr585qs00PRxr0S6rReekGRBIVXzMojmid3dxc6DPpdV3x5zx1xalBx031i
_6axknSSdxnS04 _bemWqQ3CLf6mpSqfTIQJT1407GB4QINAACICh3AXUR_N1jr64TGWzbIr8
uDcnoVCJ10gmlXpmOwubigAzJattbWRi7k4QYBnA3_4QMjt73n2Co4-F_Qh4boYLpmwWG2Sw
cIw2PeXGr2LY2zwkPR4bcSyx1Z6UK5trQpW1lpQCxgsvV_RvGzpN22RtHoihPH74K0cBIzCz7
tK-jqeuWl1A7af7KmQ66fpRBr5ykTLOsa17Wb1lkcIB_jDvgKfEcdxhPWJUwmOo4TIQS-xH8a
rLOy_NQFG2m14_yxwUemXC-QxLUYi6_FIcqwPBKjCdpQtadRdyftQSKOBSP-GxUvamMZzWI7
80rXu0Bkg5kyYLY9QF9bf_-bL6QLpeTWMCQl0eXZaCPoncgYoTOWZ17jB52Xb21PWsyXYK54
npszkbKJ40IqfvF8xqRXcVe22VwJuqT9Uy4-4KKQgQ7TX1a7Gdm2H7mK18YXQ1lsGCT2Ypc80
4t0STfw7qYAuaDGf752Hbm3f11bupcB2huIP1IaDP6IRRIXVTYIW2f1lbwYfhKLmoVKnG85uUi
2qtqCjPOIuU3-peTBothfmwKQXao0q0-V4r6wPL1VHXVFtIYmEdVtB@RccUOVpOVR_OAHGIOuUH
0zTmueK5557Qxp0B0ojtZCHyN-hgoMZJL rvdKkTCxPNo2-mZQbHoVh2FnThZ9Jb049dB81KXP4
_MU5xANjXMgKXtbfI8w6ZWATE_XWgf2VQMUpGp4wpy44yWQTxHxh_4T9540BGWGOFUBbkgrw
A_erseGZnepqdmz5_ScCs8405Xr5MbYhJLCGGXY605GqS-00B2wOMt87KbbE4bpY je9CAHH8
FX3pDrJyLsyasA3zxmk40mGpG7Z700fONJtHRe56R5287vFmuazEEutXn81kNzB-3aJT1ga3
vnWZw4CSvFKoWYSA7auLgrHSHFZAITfOrgtmQmGbFhMOkSBdY1UCnpzf6500s3PZWRa2twfU
XXLANnPNtrxpRGyvtsapw71jUagZmuyh3hLCjhAxYmnoE1dbyIWvpCqS1EtVjL1yb_nuLEzgv
mZuVe2 fHxGUWgHTOMVGXpf81Rce3eoBK31lapWiwkzezlk3tcA2bZ0tA9gbxdsbVR37kemzQ9
K1e3YOOWhtSj",
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"priv": "AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA"
IE
"jws" : "eyJhbGciOiJNTCT1EUBEtODcilLCJraWQiOiJoUm4xSk5Ja2dNcOFCV1FCbFh1RE
h4QU1jY2xoLTJJWDBVZERFelBONVhVING.SXTigJ1zIGEgZGFuzZ2Vyb3VzIGJ1c21uZXNzLC
BGcm9kbywgZ29pbmcgb3VOIH1vdXIgZG9veci4 . hmMrKkUgZwGPQV_WUoXUVq_Z9W0enDZbfM
mHpKritlebtWi29TC8eIyQyT1FAUW2kg3h6ALsvCrjX5tn3QKFQZYCOsBARtOVNiDmOBjyJ4
jWcomSCgbB-cGXaL1l0DAz-njGridYfO1DpGMwHHshuKuvECv4qnX3XgZPE-6C8La43TZrY08
brzBXGiuyGMLg-TSmXavOeiadtpp6iTUqJDBgQSYVvPB6PvipeCP1QH2ZQi8gkraxspiflgy8
Jh2aRYj44DX2ZKq-M1-hfBJB4iHRpWmwPpEH7Ed4LkBIlagZoPccrPgpGQpyz4_FcahrJc8C
GGtTO5I3405BcuzZej7WOQvJémRmvYqIrYwolLs-3_YFZkVdX4KU38oprMvAHjObOhy_vZZArM
nCgfY1CKrANbh0ZG800BXgqow5Bqv_oRIztGQZMrivp_1CSBhELarwkwjdqyH5R747ndV261
Qkeyn6y9daXRZIWxaC9KmAaDSm5-YsRVpiAAreQmfaV51z065_r5qZmOMFIBERVi9Bbm_Z71i
pJkoIL2SqVsePATfHeWB8huFpVFxdeEkJUPDuBtthax@HhxpRUECPFNJf2XxA70Hp5C5VZIsi
5E021HuURpixiNKmXP5whhsn_uv_B7R4f4DX6X6A531FrUfpFIrTfOQVBAVMEUUTSGcPeT-F7
f_11z34uFyN3ZT4FCeCh4n4yyZY1fSPVMNtOfK8GrLrRoWdi8gMk30oTKgh9zFkFU7uZhVEV
RVB6A_060bgFSHWDZz5d1XLfyCoJsbsH109WBibTCkrMv61lnjh4czprro2prRtJAJB2jVwS1d
v2mo4wP11FYqY63yM9I9deU4fxybomkwig7XwcVJskg8jX_0BagATamrKfYWMI4yGQ9fciYacg
N8X2uSHqiPU1cgQ8VUGsSAsw4P0dZpmcUt_DacVLT8-qwng6NWpm8bgm_uUQu3JjqcHKLz7z
WKopelLG_ZY7a45IqUQpwbMg9ICE1ZNTe5nsMHAJnevgLfWk14wnvVQyRVv1SvatdUTgOEjBc
6P35a41Y12vI0Qq2ENpA-m52TfXeXxXKOvtZfT9SY33thi4EfZABWL_jQyiiob6b6Akrh6_PgQ
-bh2H2Fpu8Z3GImrbHodcbngFpmKY1MLwxDHNKPxY7PpyyV8HsWfEjqV1AX56stAIIG4 _oww
zZMZMcFwgucAP176TwjaXJgm9ov2-DXisD2¢cNjyGlJ_rec670rv61thjiJF2uZrB9Z2zoQVYnc
3Y9sJUMMPPmunUcXpNVZWSsP1FDoPa1ABoFnRbP8r0-gbNGP5N7xY2DuPRYOp3CdyxeyDPmGB
C2556FNeLRj-PhPAkd61fgXsQZyS9IN2 jHmMFUIKbL80-e3bQnqW7ebEn7zAjS_LQ2DtgIdIne
Uu84hh8AduoW9ky_aOpqvBUmdnHUwZHQiSSdeCPnEOssVBbuDd3gbcQf _VWvplwcjTTrJPsq
qZpirjfVGPFUCVAz6kDOVhFcvTdQt6DGqys61xg_VOfjewxpKsXuXDugwaeb4KpGniHx-23n
ECgKG86N_1BBX8RRAVYnksxIIxIxgyrng-y44CVIFL_wGfPOP1x6JjSUFOL1gDZTc5NrAPoO
ztEo1FbJ2Lq8gqBRIKU9Yza3aYANAJQVAraTXzABt1j6qcmh-WtXeIT1GE-8ne0OJt1RVbzT5R
VPiRJZAVmMU9Pg97wbLLQNPJoqIYp-c9mieGsDxAi75C2M1ArRnCadkJJXrupgzQzzFefWyaR
kIvC2MPOMwB_Z_NY3mp3opcN1T1TdKLr1sncLUkk3qJOPwyr-5dsKrC6aenapBHO7GO0NnABq
Ti8-0y91VqJYYcVjcOUQaxNeMtnk-pLJL7j3MzgNiDkc-0fR19fcWvDmmd9Z8wt j20khL4mT
Dn7qTUo-PsVR7GnpgkImmEmE8sa4Z1PHa4_IcZGFbdcwp9xuOndIN1zWGrIKywFPQ1x26zXD
Ea7f0Ox5f01aX8dIU_KWNAGdaZxPI1lqLW5qbC6dipSqf9Nwb1ZLJs5DCilV8nHS-QM26xQJVU
NH22n_3Z_8z1SA8AX8d7j0-g1Pf7NZC8e8Ipnm4B3YGpA7nn471aTbJb40Uamfgys17MV_hP
DK_f7FF7NXp06-dtVYDmcs-87ZkrDuluOkUaRivKULwjEtSbiiKZAKirGfAOuwyCbbzygEpq
YVEztABSmDYd_F_autklob_0deKuvvRYFpVCaxeaYQ7WIkpfBbMxeh9Qci7kPfgyB5H9ajWE
JV3fgRk10Q1RaWyTUddQ_jWaluiDa3GD_t39sUrG7QhXc20z1NPPNoY6-A4jFbFCtXSF1muz
tqy@xaworcNiHY18yel4Cw2iYLJ1Q304NnFo3E-wIXmYF4ACLxZifr2Jkd6Ix1w-wlsN6vyCc
Ds8JeAgeJnB_0ahk1mgvRhVz8FFeidSdFqJBxGKbfZ32F _auJdwrsLyjN_ShxTSFofyKQy2XC
foVMko4eu506md66xBmjZvTvItXL7f-eDOJIXxISBsBkZG3mFrApZKbdpI11Ea681ZbCxRTYpx
UR7McTbsBQ5S9PCN5E1UZz _axfeupIIbCTE4S0-ZQuIdQcQ2pn1j-4t2c04jtLE6WFI-TASBC
ed1lZmrZUiRegbezE@1hMiFnfN32BhBu7Zcnl1BCdWwj9hUfpEduJIgaA3acXhysGs40nqRzR9
imvX9CBQYJZjrCHr-wORF6svmvF5FADRgwbM7Cc9puJgLBiQwXrhD43B6k jX_0Xi502UNZFk
APr@WONBJsip8CgR6ptTu_mIK1IrYM9kM-1idJGGTODZOUU4LMxB-9_2KCCkjDqgYN1rS9DA_
_GP9tS3dJ-XLS1k2URQuoHm4Xubv4vwgjuUS7JzAxcQWHBOHtHF0Z3-tYVw_GRbRwyODm3E-N
503L_R-pva9fvlPjkCNMrf2I1xAxBKML1gCxsSqhFr5yoPeW40LTxMF_dYPNLjC317mRR1_w
fY_FhvayI7hrgCYfMgWeb-cXyx5eXumt91MFOD3dQtEGT1IUbdE7pVXG-barWKez143DtQMNQ
zoCK_BLxfCsambyRRcI6E4QTfqe51WtVI8Wi4KproenWyCjjzEjJQdWwag-ae_bjGjfZCp38
RgsXtWgI_tuzKyRF5WwjyNOVEoRXd8W2DctmBe jHF2XDYzbMFkJ-384SokPX6intn1lgBGMs@
ssxriJhsFOA-vgDra6REx3DUMb8_u_Umc-zp4E6isX4D-eRYgE1mj0ez945nqxp3Y1i08mRL
MW6E4QupLthfw4vmK3YqTAuXcnGxYrf7JgAkMfz5uAPi8SqPWDQZq7ycu9BmkMXAIhMb19XB
DjL7hZGDwWDRrn9yBBcY1PaFPNXjMJWJH_xxUKNsTFGg5-J_WdxXi8Zn6tDMxbxqqjIpw_FUa
MO0 jJ2MhpbkzhEx7X85pBR47ScRgr6WJpf4ZLSFuV7NT1WI3PIBa_bYeCiq29fp3ShM-1bRF
dJG_1GZd97TuAMF _QU6-KDXBv5i8kUZ1NXdJUz-YaABRRVNFgMGM5nBpKB5IFncAPK-taTzH
LIZJ9uuBdP2y2Hxwbw8YQ1lmy2-MT5XE5Ae_9kxuvII1SzjpfLN9812HSnX4tZ8x3aWwof3E7
s$3jjzw7gbBtoUkYYpIGVOKf2EpmhEqevS1XYWpBYN3X2ZYjsrA9CLIPTvrPdyWLwWKBmfh7cD
JbjNXJSQLeKL70Hzicr11ABzR9Ckkz7b24XGV1K1lcat_0g40B9qxi02zJZWz2GDTALBhosUl
HLWnrQYvqFzzdI0zGlifwIyGgoRNb44IRMzzsErxuogkdjZewVc4PzruHR1V3cWK6M7ZUiWL
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txtMzas2sfAERY8BdS7ISLzj5PERoWYYXSW-898WD3ze5MJcpSsSAYNEMPCBtdxF91-Qz1Lxu
Da8h0CQ2Wzef1a2WFF5pCBaZRcAK_kef65xRst6WFpjWZGCLZUgHBhFDLEOd7Ikbw7d9V8dc
4nA065NQcxfT9JDUZadS2 jmQJip8GLD4P91GS1Ry-8rHCNMN7zXDp43TfyYhSgv9uj4xKi2w
mAMMYB1On2RNemx8nt-K_dknGgYYGOybDkg2uAUoXdxP33KfiRjbRpYqZVAiq@S45QLAIxXXG
iDJoZRnyIscdM61lryQtXjOP067vRf6ifxC3wLv97HHUKergpXcAg-4_rNj_Zx_xiHMfCAe2q
3DG1a_DcSmu5u10PkBHMzHBOVs8HVOE2-z44s13Exqb5L8pMYpDnZ7QW-Qb1-S-zoESUy__A
KhkRWPC7GmvmJJJHuUr6SRGSKOX2KyszkEYoe-8NhwpvLrYnNuVk7QknBS91KH2q8COB8FKqc
Y40S5ILkImP9i0GIXY15ZVR1eoDBpHIBootWH2az517c_e-vfBGs7XpudoAq5wzhe_-AMBVK
PCmOBoCX5B_NGUasXvEWobqUb61mpKCuVJdzVtexk-m8Jfvmdc8ooPJEYD_oosY5_S1LuHoc
7GHLNoYdDVb2FhIPhOJCLQCef-Y3dtNThqOE0534Zg7R72nSeSQhdQ1hcBUsc50U20F9010n
V9z5hsfNwIxdUO9bdoXRYFmosmtpmDfGxAem@s5iPJOEJ _8sz1laX2pibk6VP-ci-n7J8pEBwW
L2R3c-ei2iqB7JdLi7Gg6iXVMpQIFTxswhOHbgGtyZXgR_-AM91XRszm_kAl1qAHTAJ7B-07Z5
bJgMGEY2StBdhGzel_gNPVaxemC3DT0904GbCU2Z3avUHcedebIB2 _MdILdQxyXbw145KjqC
15CqeaG--6x6WzpAuSjrFQRuz6Z5UyibW6Ay9R3P25¢c-gwmaRM8rPW5YkQtQdfzrtvGZ6wyh
IcBXvbpUB200ChfRDF4xI2LvnaW3g6hQIUGe51ueI13ArYRAhZCOLHKPuVfv50KeMgxYRtcN
3YK6Ddc1t61rsA7MU1cAKz0Gs1Q7aNyNBQHOV6z-W4-ws_DnZKYRMzOD_hwbeH0BZKhciXng
5VDCX4hyb47LExmO5SNTmfihN3iHEKX_19rIgunfkSb9gd9B_AaazAttBEPPLtbsoZneQXBR1
3PWiDpC_yXiLTWAd13A0BYHzBMKeJ4hplUqsAGTaGSztbpvV92wz_YX9kMEucHMu5hoM-TJb
uWoheiiiKSFBNRK_g_rqXZo1UZjDOnHpHGJXxO0n1JBPp94Zvwh8sKLOp0d4qeOMLbnYKiag@®o
al5x_3fBXq-KIQY310JfgDdCaKAQBDUX7THN6XDO1vU1Iwh48iASJHAQGDmMjhcS8YoeX9omw
PiYhcbGJGzEVrn3H7h24eIf_7bVRpicMhjwghBOxtqTTOeVam118kr1-5kem7Dr2Kygm2HpE
wbi3KPXKYDXQRbHE1EhazMCYr2wnjx_Bx2ai2uZa8uQyjN1zh1cjWHHOTicL2eAyc6YPKfKp
mc5QwLrgTeddQDhvXkCkN58fOR1Sb156iFoAL8goF13QA5wBk51vsDsquEt7nlz6sGTHzknE
Nb-eEayrXnw-Q5FueFwqzoJpUrEYDXTxgOU8XVhrPvB0t-B060Rfzn3_1gREcHjhrc6RdFO1
NNgyzyVGeBdckywvAnzUGskWdCfP62dKdx461AIRVPd3xG4tViaQ79GAeMVngSeCLXbOyqfn
Jwh0T2fgQzLwxcj1tqGBBd3Pfx2d5-10Wil_mis@ven6golgalq1EQsveb9AJpkYgJxdBeyH
ZXXNLMh4 _XAuK1ZIs9F8Cz1vFEVcAFipev-cFyRvsdcNI2-HK2nOGkypEcuVATyLtAGjKeyP
tE4TJ3_18KX1tEZjWycQAd_8Tj9is3wisC8bfzj118UBjFZp-rzmCr8kA4cZih9gl27TiCmh
yKhgMfDUIUmuDL_Rn9DLXEAT3Eb11SWOToCciNtKTH900-wnkPd-jgT1HCooLcg-K_QkOTptJ
NZRFbXpooKqwH5Z9qsCxurZxnS_MscnE@qTa4EqrlpiDnj4FBs4q9SEP1KequfYzFmjQis1i
wsReutf6pHmsvRmz9gx5vd6NMIkIOS5IeLNDE1v10GDO4m1vR4ZISdmdHaAgaW9_AUPGx@VP1
Rge36cvebwlYSnzdbZ7y1s7PH7GXF5r7zNEzY9bHmMXvs jb3N_u9BkenwkQfZGS6ezBAAAAAA
AAAAALGSA1Kzg7Qw",

"raw_to_be_signed": "65794a68624763694f694a4e54433145553045744f4463694
c434a726157516941f694a30556d3478536b354a6132644e63304643566c46436246686¢C5
245683451556c6a5932786f4c544a4a574442565a455246656c42304e566856496e302e5
3585469674a6¢c7a494745675a4746755a3256796233567a49474a3163326¢c755a584e7a4
€c434247636d396b627977675a323970626d63676233563049486c76645849675a4739766
36934",

"raw_signature”: "86632b2a452067018f415fd65285d456afd9f5639e9c365b7cc9
87ad4aae2b65d1bb568b61530bc788c90c93d4502e5b6920de1e802echc2ae35f9b67dd02
85419602d2c05d46dd153620e6d018122788d67289920a06f4f9c19768b94e0cBcfe9e31
ab89d61f3b50e918ccB71ec86e2aebc4Bate2a9d7dd78193c4fbabbc2dae374d9ad83bc6
ebcc15c68aec8630babe4d29976af39e89a76da69ea24d4a890c1810498bcf@7a3ef8a97
823e5407d9942212a92bb6b1b298b4960cbc261d9a4588f8e035f664aabe325fal7c1241e
221d1a569b03e9107ec47782e404895aa99a0f71cacf829190a72cf8fc571a86b25cf021
86b533b9237e28e4172e65e8fb58e42f27a9919af62a22b630akbb3edff60566455d582
94dfca29accbcB1e339b3alcbfbd9640acc9c281f62508aac035b84e646f0edd15e0aalc
3906abffa11233b4641932b8afta7fd424b48442daaf09308ddab21f947be3b9dd576e884
247b29facbd75a5d16485b1682f4a9806834a6e7e62c455a62000af44267da579d73d3ae
7faf9a9998e305201111562f416e6fd9ee2a4992820bd92a95b1e3¢c04df1de581f21b85a
5517175e1242543c3b81b6d85ac741e1c6946e102a453497f6c40ef41e9e42e55648h22¢e
443b6d47b91a62c6234a997319c2186c9ffbaffciedlelfed35fa5faB39de516b51fa452
2b4df390bc102f9845144d219c3dedfel17b7ffd65cf7e2e172377653e0509e0ale27e32¢
996357d23d530db4e7cafBbacbad1a16762120324df4a132a06fdcc590553bb998551154
55f3a03fd3ad1b805487583cf97655ch7f20a826c6ec1e53bd58189b4c292b32fea59e38
78733a6bae8da9ad1b490090768d5c12d5dbf69a8e303f594562a63adf233d23d75e5387
f1cba9a4c2283b5f071526c920f235ffd1a8004ea%9ab29f616308e32190f5f72261a7203
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7c5f6b921ea88153572043¢c5541ac480b30e0f39d66999c52dfc369c54b4fcfaac27aba3
56a66f1baabfee510bb7263a9c1ca2f3ef358aa2978b1bf658edae3922a510a706cc83d2
0213564d4dee67bBc1c02677af80b7d6935e309ef550¢c9156f952bdab5d51383412305¢ce
8fdf96b8958d76bc83aad8436903e9b9d937d7797¢c572b4bed65f4fd498df7b618b811f6
400562ff8d0ca28a8e9be8092b87afcf810f9b8761f6169bbc6771889abb6c7a1d71b9%eal
6998a62530bc310c79ca3f163b3e9ch257c1ec59f123a959405f%each4020681b8fe8c30c
cc64c705¢c20b9cB0fd7be93c2369726a9bdbf61835e2b03d9¢363¢c86949feb79cebbd2bb
fad6d863889176b99ac1f59db3a105589dcdd8f6c24c30f3ebba751¢c5e93556564ac3e51
43a0f6b5001a059d16cff2b3bea9b3463f937bc58d83b8f4583a9dc2772¢c5ec833e61810
b6e79e8535e2d18fe3e13¢c091deb57e05ec419¢c92f4dda31e615420a6¢cbf28f9eddb427a
96edeb6c49fbccO8d2fchb4360ed8087489de52ef38861f0076ealb6fb64chf68eababc15267
671d4c191d089249d7823e710eb2c5416eeddddebbdc41ffd55afab5¢c1c8d34eb24fb2aa
99a62ae37d518f154095033ea40f4be115¢chd3750b7a0c6ab2b3ad7183f54e7e3ebBc692
acbeeb5c3baac1a79beBaad69e21f1fb6de710280a1bce8dff50415fc45102f62792cc482
31231832ae783ech8e0257d14bff019f3f43e5c7a26349414e21580365373936b00fabec
ed128d456c9d8babc82a051f4abbd6336b769800d00942f02b6935f3034b758faa9c9alf
96b57788d4613ef2778e26d95155bcd3e51bcf891259015%9aef4f83def06chb2d034f268a
88629f9cf6689e1acBf1022ef90b633502b46709ae242495ebba9833433¢cc579f5b26919
08bc2d8c3fd33007f671f358deba77a2970d953d5374a2ebd6c9dc2d4924dea2743fBcabf
b976c2abbba69e9daa411ceec6dfe9cOd2ade2f3e3b2f7556a25861¢c56370e5106b135e3
2d9e4fa92c92fb8f7333a8d88391cf8e7d1d7d7dc5af0e699df59f30b63db49212189930
e7eead4d4a3e3ec551ec69e9aa4226984984f2c6b86653¢c76b8fc87191856dd730a7dc6e3
a7748365cd61ab20ach014f435¢c76eb35c311aedf3b1e5fd35697f1d214fca58d00675a6
713c896a2d6ebabc2e9d8a%94aa7fd3706e564b26ce430a22d5f271d2f90336eb14095543
47db69ffdd9ffccf5480f005fc77b8f4fadd4f7fb3590bc7bc2299¢6e01dd81a903b9%e7e
3bd5a4db25beBe51a99f832b35ecc57f84f0cafdfec517b357a74ebe76d5580e672cfbce
d992bBee96e3a451a462bca50bc2312d49b8a229900a8ab19f00BebbBc826dbcf2804a6a6b
2f133b4005298361dfc5fdabad925a1bff475e2aebef4581695426b179a610ed6224a5f0
5b3317a1f50722ee43df8320791fd6a3584255ddf811935d10d51696c9351d7506fe359a9
6e8836b7183feddfdb14ac6ed88577363b3d4d3cf36863at80e2315b142b57485d66bb3b
6acb4c5ac28adc3621d8d7cc9e2f80b0da260b2754373b8367168dc4fb021799817808bc
5989faf626477a231d70fb0B96c37abf209cPecfB978081e267d3f39a864d6682f461573f
0515e89d49d16a241¢c4629b7d9df617f6ae270aec2f28cdfd28714d216871f22908cb65¢c27
e854c928e1ebb9a3a99debac419a366f4ef22d5chedff9e0f427121206c064646deb616b0
2964a6dda48d6511aebcd596c2c514d8a71511ecc7136ecd10e52f4f08de44954cffob17
deba92086c24c4e12d3e650b88750710da99f58fee2dd9cd388ed2¢c4e96148fbh50120427
9d9599ab6548917a06decc4d3584c8859df377d81841bbb65¢c9e5042756¢c23f6151fa447
6e24881a03769c5el1caclace349ea47347d8abbd71f42050609663ac21ebfb839117ab2f9
af1791400d18306ccec273dabe2602c1890c17ae10f8dc1ead8d7fce5e2e4ed943591640
0faf458e34126c8a9f02811ea9b75bbf9882a522b60ct6433e89d246193d0367d514e0b3
31d3ef7fd8a0829230ea818375ad2f4303ffc63fdb52ddd27e5cb4a593651142ea079b85
eebefe2fc208d44bb2730317105870741ed1c5a19dfeb58570fc645b470c8ePebdc4f8de
4edcbfd1fad9bdaf5fbe53e390234cadfd8897103104a30bd600b1b12aal16be72a0f796e
342d3c4c17f7583cd2e30b797b991465ff07d8fc586T6b223b86b80261132059%9e6fe717¢C
b1e5e5ee9adf65305383ddd42d106d4851b744ee95571bebdaad62b4665e370ed40c350¢C
e808afc12f17¢2b1a99bc9145c23a1384137ea7b9956b557fc5a2eBaabbale9d6c828e3c
c48c941d5b0e20f9a7bf6e31a37d90a9dfc460b17b56808fedbb32b2445e56¢23¢c8df551
2845777c5b60dcb6605e8c71765¢c36336cc16427edfce12a243d7ea29ed9e5a8118ch34b
2cc6b88986c14e03ebebBebbbadd4c770d431bf3fbbf52673ece9eB4ea2b17e0319e4588
049668f47b3f78e67ab1a7762588ef2644b316e84e0eba92ed85fc38be62b762a4cBb977
271b162b7fb26a02431fcf9b803e2d12a8f583419abbc9cbbd066906c5c022131bd7d5¢c10
€32fb859183¢c0346b9fdc8105¢c6253da14f3578cc256247ff1c5428db131468391f89fd67
715e2f199fab433316f1aaa8c8a70fc551a334d23276321a5b933844c7b5fce69051e3b4
9c460afab589a5fe192d216e57b353d562373c805afdb61eBa2abb6f5fa774a133ed5b4457
491bf94665df7b4ee00c17f414ebe2835¢c1bf98bc914675357749533f98680d114553458
0c18ce67d29281e481677003cafad693cc72c8649f6eb8174fdb2d87¢c706f0f184259b2d
be313e5713901effd931baf208952ce3a5f2cdf74d761d29d7e2d67cc77696¢c287f713bb
378e3cfPeeabc1b68524618a4819538a7f61299a112a7af4a55d85a90583775f66588eca
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c0f422fd3d3beb3ddc962f028199f87b70325b8cd5¢c94902de28bee81f389cae59400734
7d0a4933edbdb85c65752a571ab7f3a0e2807dab188edb32595b3d860d300bd21a2¢c5251
cb5a7ad062fa85cf37483b31a589fc08c8682844d6f8e0844ccf3bB4af1ba8aad76365ec
157383f3aee1d1955ddc58ae8ced952258bb71b4ccdab36b1f0044721f01752ec848bce3e
4f111a16c985d25bef3df160f7cdeed4c25ca52b0060d1263¢c206d77117d97e433d4bcbed
daf213824365b379fd5ad96145e6908169945c00ated479feb9c51b2de961698d664608b6
54a870611432¢c439dec891bc3b77d57¢c75ce2700eeb93507317d3f490d465a752da39902
62a7c18b0f83fd9464b5472fbcac70a730def35¢c3a78dd37f26214a0bfdba3e312a2db09
8030c6019749f644d7a6c7c9edf8afdd9271a061818ec9bPe4836b805285ddc4fdf729f8
918db46962a655022ab44b8e502c0231¢c4688326865191222¢c71d33a96bc90b578f43cee
bbbd17fa89fc42df02eff7b1c750a7ab8295dc020fb8feb363fd9c7fc621cc7c201edaad
c31b56bf0dc4abbb9bb538f9011e6cc707d56cf0B7574136Tb3e38b25dc4cb6abf92fcadch
290e767b416T906f5f92fb3aB4494cbffcB2a191158f0bb1abbe6249247babe9244648ad
17d8acacce4118alefbc361c29bcbad89cdb9593b4249¢c14bdd4a1f6abcbb407c14aa9¢c6h
38d12e482e42263fd88e1885d89796554657a80c1a47f41a28b561f66b3eb65edcfdefaf7
cllaced7a6e76802ae70ce17bff80301bca3c29b4068097e41fcd1946ac5ef116a1bag46
fad66a4afae54977356d7b193e9bc25fbe675cf28a0f244603fe8a2c639fd2d4bb87alce
c61cb9e861d0d56f616120184e2422d009%e7fe63776d35386a384a39df8660ed1ef69d27
92421750d6170152¢739d14da817d3a53a757dcf986¢c7cdcB8c5d50ef5b7685d16059a8b
26b699837c6c407a6d2ce623c9d0427ff2cce5697da98ba93a54ff9c8be9fb27ca440702
f647773e7a2da2a81ec974b8bb1akea25d5329408153c6cc21d076e01adc995e047f 1803
3dd5746ccebfe4025a801d3009ec1fb46796c980c1846364ad05d846cde97f80d3d56b17
a60b70d3d3dd3819b0894d99ddabd41dc79d79b234dbf31d20b750¢c725dbc35e392a3a82d
790aa79albefbac7a5b3a40b928eb15046ecfa67953289b5ban32f51dcfdb973e83099a4
4cf2b3d6e58910b5075fcebb6f199ebBcal21c857bdba54d363a80a17d10c5e312362ef9
da5b783a85021419ee65b9e235dcPad84408590b42c728fb957efede29e32ac5846d70dd
d82babdd735b7ad6bbBBecc5357002b3386b2243b68dc8d0501ce57acfe5b8fbOb3f0e76
4a611333d03fe1c1b7873b464a85c8979e0e550c25f88726f8echb13198ee4dd667e284dd
e21c4917ff5f6b220ba77e449bf6077d07f01a6b302db4110f3cbb5bb286677905¢c1465d
cf5a20e90bfc9788b4d601dd7700e05811f304c29e278869954aacP064da192cedb6e9bd5f
76¢c33fd85fd90c12e70732ee61abcf9325bb96a217a28a22921413512bf83faea5d9a355
198c33a71e91¢c62713a794904fa7de19bf087cbBa2ceade778a9e38c2db9d82a26a0d346
abe71ff77c15eatf8a234637d4e25f80374268a010d03517ef51cde970ce961535230878f
220122477501839a385¢c4bc6287971f689b03e262171b1891b3115ae7dc7ee1db87887ffe
db551a6270c863c20841d31b6a4d3d1e55a9b597c92bd7eeb647abec3af62b2aabd87ad4c
1b8b728f5ca6035d045b1c494485acccP98afb6c278f1fc1c766a2dae65af2e4328cdd738
757235871f44e270bd9e03273a60f29f2a999ce50cObaeB4f475d40386F5e40a4379d1f3
91d526e5e7a885a0021c828165dd0039c01939d6TbB3b2ab84b7b9e5cfabB64c7ced9c43
5bf9e11acab5e7c3e43916e785c2ace826952b1180d74f180e53¢c5d586b3efdBeb7eb4ee
8e45fce7dffd604447078e1adce91745d3534dab2cf2546d0175¢932¢c2f027cd41ac9167
427cfeb674a771e3a94021154f777¢c46e2d562690efd18078c567a927822d76cecaa7e72
7084e4f67e04332f0c5¢c8f5b6a18105ddcf7f1d9de7ed745a22ff9a2b34bde9fa82896a6
8bab5110b2f79bf40269918809¢c5d05ec87657c4d2cc878fd702e2b5648b3d17cOb3d6f1
4455c0058a97aff9c17246fb1d70d2361872b69ce1a4ca911cbh95013¢c8bb40d2329ec8fhb
44e13277fe5f0a5e5b446635b271001dffc4e3f62b37¢c22bB2f1b7f38e597¢c5018¢c5669f
abce60abf240387198a1f60976ed38829a1c8a86031f0d42149aeBcbfd19fdAcbc44013d
c46e5d525b44e809c88db4a4c7f683bec2790f77e8e0d470a8adb720f8afd090e4e9b493
594456d7a68aBaabB1f967daacOb1bab6719d2fccb1c9c4d2a4daeB4aab9698839e3e050
6ce2af5210f94a7aab9f6331668d08acd62c2c45ebad7faad79acbd19b3f60¢c79bdde8d3
08908d3921e2cdBc496194e183d389b5bd1e1921276674768081a5bdfc050f1b1d2f3f54
6a7b7e9cbde6f05184a7cdd6d9ef2d6cecf1fb197179afbccd13363d6c7997bec8dbdedf
eef4191e9f09107d9192e9ecf400000000000000000b1920252b383b43 ",
"raw_public_key": "e45ffc8cc73db885dc662e62a18cd8e3803297117fa5658814a
985b5ff1db7b468cfc82bb929f1d86b77ed14f5ae16a65368772ce51912410105e045697
5ae91fdb643b512f124d5e60bd68b8c7e31feB1c7bBdc65ae470501cc565ab6e1dfcfefdl
2565433c4afedd511821e2e9610c45275e2836dee35ced69d7efab672fd1e4318bef5ebbe
897e8b451aa202dedB42b2aaef77a7be3f699146da229a8bdb3ffa496445967e75217bfb
c9048f9956443d8731f833eb30de10dac96fffe7cf65ea0445c3e31e8601e133beba1007
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64fe3196e267726441f31751fbf9a61f5880644f4e7275e57de2b0f105e4db055d50dd1c9
c934fddf535b8de28b0c74c0449f222cd2ed@bb8fbc775ccee8c940665b40f712f4f7e00
750e9e1e4cd9cff25d1945c3e9bca53ccd4f12eee7581856ebd681f26845956e3e7beb761
fofe75bdd31bfe2faB18113397b387bd59d62a68b8af7fa245ab932e69f778e2ceefd213
04fbb8099ea13d8ea57¢c1813197a2f75ae2510875b51dad381853669e9d5f98a365509894
1993a1594860fba71fe530ee5c29f58f2978af688cch75a5838a359¢c112e98e25a8583ac
8dac1f861fd58e2afba5de5a52e020904f5b42bc0874e35befcf3e6119684768f36e008f
04712177cebeb627607381e56eaaee161c1729b8de51dbde474d48cc68249ea27162b8799
3e60c84edbccb423ch3676d9eb50b2cab5a3a049ef131381d623fabfbcbc9db1e7ccd25e
a0418b9dad2ccbccd4e95fa2cec24feeca70318a751716b7213f63edbf65a63338357183
8f94ec071822c24851248885107b3d1¢c4e924678c7614ealaf038104619f2ae372940bec
fa69e29cbb5ff6c3e20a47bedadf74bac34c133cBPaba70b6acccoffd3d8e4fbd69a99704
€1283¢850d8c58d1e5753¢cd9587b83c4c346ch9a58137213ec10834c66adfe2bb5c501a8
ef2ecadd1b677a3df1a6deb86ebf0722c4f5030e20f9018dd5b6fc53eea24fd92b7b5b40
25feae996d3e48fd4c650d82dbad7eaf936639698512126253d2ef6847¢c8518e8565¢cc9a
5495c6fff57cde7323882c54a7db470ab2dat8ffd2bf794fa7¢c692d9e7fbd532eecc1d78
80e2cabb3216128be28b4a9f1d151fac97808b0Bbd98b7b43a612a9ac865812bfeac6f474
60277840b52a3b087f916ca7cedcOf768ea2bd19ea21155f84b4ab4c4000ad2aeB587154
d560bcBad77a4tf9329a8984dd31eb1f2a05e3d918701d630cfca9af61ef088d2¢c5581ach
463e439902e5d425719e956b8d6df7305b28e0ff27d3ad0de2085d292499b19a3390d439
6fb3bac9a8d8cbead2a7a4290fc9ac6fcaP45f98a614a45a39¢che24360184d14f8e47271
2aceb74dbf45b53d49a0ed737e476ffc4d5b2f7cd247aa186d3b764ad9e9cfeee456a73c
291d8de3912414ac43911¢c372173ad7b472af35c6853ced2fe7b5fe@a89565ab33baa6f6
5cdd928319d7065e040e7a5e84f9aa9031f7648094badb7136b16927b8ecbdbc2befBcc28
56de1e795923e1412¢c49f24deeb6c21f6c8a9765¢c9¢c7986e0dadb4c67d8e0d0c8d466824
fb923d8573148990cd2ef133c78ceecab72ed9dd285¢c5a3766852d54534207ffd3402716
c76ede8fd1a32d72c30048bbaa797d5df6fde27d087de5721ad7b7fa3e8d3f70d6bfc3ab
2e252335368bbfal5ach5cb37d4694e8b23cebe25de9¢c925a221a183b904d3f85df9929a
919¢c54d6187457373a0d6ecc1403e4cbbe620999435e80696634cd1a8e4747e9825bfa33
6e5bbad14f73640f1b9febe800dbaefe1630c61fae635b074c564eaa9db189¢c9e7302873
fc64e6d497bc5c29080987a07a21d4af210703a4fad7f2fd816f12fd1e29b4cOf44afedb
d4aleaa8a7ae6f02a5b4258f52caf6127f62632a67cf4e8310be56a7¢c28c86b2e277600c
3e92¢c8d23d42586244c571e90568df202f2f6d81f860a565f9eb91a3¢c78372e2a8b1beb1
c5418cf49bf2d6c8955d4a482a9919b7660b3f9a4404ffc454eaB73e1e4b2689ab2ccade
46bd7004a6c491fa26ee7a57d60135edb2b821e6266442c81335d452d524¢c772e0353724
c23c7dd15b7aa155e91442022140c5fcbB153147edcf3e8952f61f0399a3¢c88066a72756¢
9409915de63f64fa797841c57¢c796c6fc550ef745dfe9f179457f94755ae5a2506a764f3
27e550be3dc14dd41f3b04b147d454938¢c63a8d69b2eadc5710ecOb36e3abc72571fasd5
9ddeB36c42033df35af056966ff0cd1204008971aabba9fb97b685ab9ffa2a9d1778104c
d2c3b326de1fcbc242e94d0311¢3275b12850ed30ceead3a2ee6d060508411d439615421
d8b6d067cf7cb5e826785fbe119e05e21bd879b64f57¢cbBcd1972¢c2815f20abe7cebab34
dof471af44baad179e9064412215f33288e689ddddc5¢ce833e9755df1e73¢cb65¢c5a201c4de
de2ffabb19274927719d2d38fdb7a65aa43708b7fa9%9a94aa7d3210253d78d3b181e1020d
0000bd0a1dc85d447f9f58ebeb84c65b36c8afch83727a1508994e826957a663b0Ob9b8and
03325ab6d6d6462ee4e106019cOdffe10323b7bde7d82a38f85fd08786e860bab6c161b6
4b0708c363de5c6af62d8db3c243d1e1b712cb1d59e942b9b6b4295a5a500b182¢cbd5fd1
bc6ce9376d91b47a2284f1fbeBad1cB48cc2cfbb4ata3a9eb9697503b69feca990eba7e9
441af9cad4ch3acbb5ed66e591¢c201fe30efa8a7c471dc613d6254c263a8e132104bec47
flaacb3b2fcd4051b69b5e3fcb1c147a65¢c2f90c4b5188bafc521cabB83c12a309das50b5a
7517727ed41228ed123fe1b152f6a6319cd623bf34ad7b8e064ab993260bcbd405f5b7ff
fob2fa40ba5ed5630242539e5d96823e89dc818a13d16675ee3079d976f694f5acc9760a
€789e9b3391b289%e0Be22a7ef17ccb6a4577157b6d95c09baadfd532e3ee0a290810ed35e5
6bb19d9b61fb98a97¢c617425b06093d98a5cfBee2dd127fBeeab00b9abBc67fbe761db9b7
7e5d5bba9701da1b883e521a0cfe88451f57bd36085b67e56T061f84a2e6a152a71bcebe
522daab6aBa33ce22e5371fa9793d28b617e6cBad4176a83aa3be578afac0f2f5547¢c5516d
218984755b7445c7143afa4e551fceB071bdb873b34e6b9e2b9e79ed0c69d288ed642112
37e860a0c6492ebbdd2a44c2c4f368dbe99941b1e8561d859d3859f496cee3d741f25297
3f8fcc539¢c409e35cc80a5ed6df23¢cc3a65601313f5d681fd9540¢c5291a9e30a72e38¢c96
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413¢c47c61ff84fde78d011bB1b4154d1b920afB03f7abb1e1999deaba766cf9fd2702b3c
eBee57af931b62124b0861b163a3b91aa4bea28076c3432df3b29b6cde1ba588def42007
1fc157de90eb2722ecc9ab00df3c669383a61a91bb67bd287ce349b4745ee7a479dbceef
166b9acc412eb579fcd6437307edda253d606b7be7599¢c38092bc52a8598480edab8b82b
1d21¢c565d2137ceaedb6642619b16133d91205d6355029e9cdfeb9a28b373d95916b6b70
7d4c712c09cf36daf1a511b2bedb1aa70ee58d46a0666bb287784b0a3840c589a7ab4d5d
612216be9%90aad4a512d5632f5c9bfe7b8b13382f999b95d367¢c7c46b968074ce315197a5f
f3545c7b77a804ade56a95b5¢c24cdece5937b5¢c0366d93ad03da9bc5db1b551dfb91e9b3
43d2b57b763439686d4a3"

}

Figure 5: ML,_DSA_87

A.2. COSE
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{

"priv": "0000000000000000000000VVVVVVOOOOOBOOVVDVOVNNNNNBOBOOVVDVBV00O
000",

"key": "a5025820b8969ab4b37da9f0684e42647eb8abbe8b5b661ebf5d76f0583bf5
b8d3a8059a010703382120590520ba71f9f64e11baeb58fad9c6fbbbe14e61f18643dab49
5b47539a9166ca0198131c44f826bbd56e34e55db5e5e2d733485e39ea260fc6000c5ea4s
ba80d3455cde53b46f34482aedfd5450fc2e1badf25d15f9¢c144242fb39bb52287189030
c50498e1717b7c758b190a6748ea%9aa3f7acaaf2c7cb526ed717c9f79aeb84214fa5cd8d
ed92a0c3fa1558810f12¢c7050a367708d196cd24e5af974904aed8e4ce8872e8696b0Ob7b
cab0e452cd7d30ea9a4adacB311d672c6bde8496240b07431463708895cd9bafc31632d7
397649388fdafcbf7d305a3de9a495eca7433a8f83badfOb25c413¢c6e39¢c96eb7d691b34
d37ce37f1eeadlcf217e25ef34eecf3f7c60f84b8edfdde8405d4832576c61ef98eba2f
28da187700953924f686b94614705bcf53d33fedd4348edddbdf28b5065e1f20775043e8
5¢f9311829179363a1a7e7404a838ec00086b0976386Te637c98244757e31f769ddd44674
71bfad670f9a05f8246ee50a7bleaf87fc4069c3ae2aa2033258117792f0Bbcd49e0883fd1
bc7496abff29cc94e4868b21214ed316525399a610fbdd4a80e7c80715f29578e2a84bb4
Obdddbd9f47a11b6e7da118a1b658d359e8aef55eb46b5376b5b655979984a922beebfc5h
9bcd600d5309dccd72dbf0787db8ba757b537c1eafd5cOf50ea4bc9583549e2829a42c28
cac248c96d78124c47159b18aedd754aba17b19d430fb78f633ea9d26f54a9bd50f8d8f6
b735941828976e7ea09c53bbb9f11a56c9507fb89b9a5ebcB37a37267a95f85b8d64ca97
192b10a66f417b3f61fe9ca57130a48fd925eae2ab5502d571¢c8a51903¢1d398f4c1f76a
7e11743976afdbc697f23094a3¢cd761ff9685de32e09fb3c28add453490300bc7¢c89dcO1
780096071722945775f264e1b0623bcf4619¢c712¢c838761205d87691b75ef360196¢cbb9e
9b92a0d4c4ed62326e5024d77510b8ee2c7426cc22eae209dc9f13bdebbf08f5e7181bd3
b459450b451a51539a715¢c21d67dd330eb5970dbB0d9edbfb2822bB36fa13bafeb86d8dc
78866e3f8d43e53d78ccab595a6faf886b5dc112f1cf4adcfa875800d90b48883af97316
fe1506873fc157e570eachfd222868d14234101966afb6bf9940829253a953ada89fc756
b6a849f70acb9838e69faas50bba75e3e89c2adb57e86d088ab9b04a28e670709172243ec
5e0008a5ceaf3f87221f487302596ffd755ad1b82a49¢c34b3469515b46aa290cd86ee38ea
7a9be3f103610335b531cca333ddfe32b14510f4bB7ef95fc6684e8c454a92¢c10dbb5d59
c7a7c63fb305fe881967d99¢669eb632840582560bb403431d401f75a4954908482278292
821f4ea91e42e78fad48caee3c836146dcfd738d117e92e9a15137d28e8e6a4b4622650ch
413504cb3a335d44beec5746¢c1¢c294b1e8cb99¢ch608d928f8ce3563632¢c521f23d13c6H1a
8f61c01df8c96c7360db4f3c68aas5d2fdd342a62ff3459¢c116389421ab43e8584c45882b
50e6e4e96db6fOb8fde890d5dbfadcd88690b449e64240ddb2023747f308363e301aa777
57169fc6150628d59208b5aalab1c8cbf44cbB0e025d7879d72b479e3af5311¢c785725590
da9c89b9fc3b8450769554eb44d203eba2bbaef9cad2237011c2ead4eff00f299a48ffe2
8ca93ddf85f76608242ef8d6cc24610a1e2078fcac4f9385¢c314905ecaa82e553916d94d
1a7c1ec652aa08897083daa2ebb1775fbc471ae27777d7904ea9f1b92bcac3d8a3158426
087b645b1108f0d65fec93789c053743ca14fd63d05e98b652df2b9c2ff9ced5f1940703
ffb273f80e0e2732eca9960d981b4cfd3b7bb8045b3¢c3830546b9dd8db0d215820000000
00000000000000000000000000000DVOVVOVOOVVOVNOVOOVNOVNBV00D ",

"key_diag": "{2: h'b8969ab4b37da9f0684e42647eb8abbe8b5b661ebf5d7610583
bf5b8d3a8059a’', 1: 7, 3: -48, -1: h'ba71f9f64e11baeb58fa9c6fbbb6e14e61f18
643dab495b47539a9166caB198131c44f826bbd56e34e55db5e5e2d733485e39ea260fch
000c5ead4ba80d3455cde53b46134482aedfd5450fc2e1badf25d15f9¢c144242fb39bb522
87189030c50498e1717b7¢c758b190a6748ea%aal3f7acaaf2c7cb526ed717¢c9f79aeb8421
4fa5cd8ded92a0c3fa1558810f12¢c7050a367708d196cd24e5af974904aed8ed4ce8872e8
696b0Ob7bca50e452cd7d30ea%9a4adacB311d672c6bde8496240b07431463708895¢cd9baf
c31632d7397649388fdafcbf7d305a3de9a495eca7433a8f83badfOb25c413¢c6e39c96eb
7d691b34d37ce37f1eeadlcf217e25ef34eecf3f7c60f84b8edfdde8405d4832576¢c61e
f98e0a2f28da187700953924f686b94614705bcf53d33fedd4348edddbdf28b5065e1120
775043e85cf9311f829179363a1a7e7404a838ec00086b0976386Te637c98244757e31769
ddd4467471bfad670f9a05f8246ee50a7b1eaf87fc4069c3ae2aa2033258117792f0bcd4
9e083fd1bc7496abff29cc94e4868b21214ed316525399a610fbdd4a80e7¢c80715f29578
e2a84bb4obdddbd9f47a11b6e7da118a1b658d359e8aef55eb46b5376b5b655979984a92
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2beebfc59bcd600d5309dccd72dbf0787db8ba757b537c1eafd5c0f50ea4bc9583549e28
29a42c28cac248c96d78124c47159b18aedd754aba17b19d430fb78f633ea9d26f54a9bd
50f8d8f6b73594f828976e7eaB9¢c53bbb9f11a56c9507fb89b9%9a5ebcB37a37267a95f85b
8d64ca97192b10a66f417b3f61fe9ca57130a48fd925eae2ab5502d571¢c8a51903¢c1d398
f4c1f76a7e11743976afdbc697123094a3cd761ff9685de32e09fb3c28add453490300bc
7c89dc01780096071722945775T264e1b0623bcf4619¢c712c838761205d87691b75ef360
196cbb9e9b92a0d4c4ed62326e5024d77510b8ee2c7426cc22eae209dc9f13bdebbfO8f5
€7181bd3b459450b451a51539a715¢c21d67dd330eb5970db00d9edbfb2822bB36fa13baf
eb86d8dc78866e3f8d43e53d78ccas595a6faf886b5dc112f1cf4adcfa875800d90b4888
3af97316fe1506873fc157e570eachfd222868d14234101966afb6bf9940829253a953ad
a89fc756b6a849f70acbh9838e69faas50bba75e3e89c2adb57e¢86d088ab9b04a28e670709
172243ec5e0008a5ceaf318722f487302596ffd755ad1b82a49¢34b3469515b46aa290cd
86ee38ea7a%be3f103610335b531ccal333ddfe32b14510f4b0B7ef95fc6684e8c454a92c1
0dbb5d59c7a7c63fb305fe881967d99e669eb632840582560bb403431d40f75a49549084
82278292821f4ea%1e42e78fad48caee3c836146dcfd738d117e92e9a15137d28e8eba4b4
622650cb413504ch3a335d44beec5746c1¢c294b1e8cb99¢chb608d928f8ce3563632¢5212
3d13c61a8f61cB1df8c96c7360db4f3c68aasd2fdd342a62ff3459¢116389421ab43e858
4c45882b50e6e4e96db6TOb8fde890d5dbfadcd88690b449e64240ddb20237471308363e
301aa77757169fc6150628d59208b5aalab1c8cbf44cbB0e025d7879d72b479e3af5311c7
85725590da9c89b9fc3b8450769554eb44d203eba2bbaef9cad2237011c2eaddeff0029
9a48ffe28ca93ddf85f76608242ef8d6cc24610al1e2078fcac4f9385¢c314905ecaa82e55
3916d94d1a7c1ec652aa08897083daa2ebb1775fbc471ae27777d7904ea9f1b92bcac3d8
a3158426087b645b1108f0d65fec93789¢c053743ca14fd63d05e98b652df2b9c2ff9ced5
£1940703ffb273180e0e2732eca9960d981b4cfd3b7bb8045b3¢c3830546b9dd8dbod’', -
2: h'00000000000VVVVOVVVVOBVVVNBVVVONNVVONVVVNNOOVVRBVVVOBVVNNBBVVNBO " }"

"sign1": "d2845827a201382f045820b8969ab4b37da9f0684e42647eb8abbe8b5b66
1ebf5d76f0583bf5b8d3a8059aa0581d68656c6c6T207061T7374207175616e74756d2073
69676e6174757265735909742657237b7520fd4ch88031f69a6e4ab61314816420cd38e64
74e548a370c6fPa18851ce8b7bb1b43¢c658b795303d0f22d23aad9afc7077877ab77d7cc
92947bcf800e09626d7ceb809f74d2dc435200b272ecc92a993901087a42eaeaabh9009d
f00f26055e6032ccca2995bf9¢c455e93¢c95adb9dda970bab7d778a9b4950169b289a86ec
272bb810f9506b960941fa4ac804de49cb80f9bd54f51adef76670c06T94bf948ad7675a
b28aa3254944753aac8cdbd8594752a438552e846fh476be3e31df8c91222db5e5d70bdd
b05b624a78103654d4e9ec514f6be91cfe8fa3b8529b2659a89e70227135d0059362ed51
c7523bf4a8ca7ceb0dab6216bea77576548cd98f5ad6f87326facc8b308debced4461f1f2c
4b190bd4950eec52¢ch66da70c9913e8a476826a0eab5edd8f2d3ca53e485ffcebcde7ae3
3aeeb1d8dc3eeb6b8d09cea138377ceecaed4fef57d868c16311e18c64b9df501791a61420
85083850b3ad2e74901298¢c09b7fc4d87a660031e955b39cf9eb6fbbe3cae5b36360f6b61
f904771d55d542fbc68be5468738f5b8c44eb624da535a112¢c0266f79b%9ae7ac996feab?2
c5874c65f59a72bf671b568d06e57b89f6Ta168T48050T869e9fe@b95490487597e1746d
7f54ef04ecal32710bd4655a2269fd9afdfadc7630c09ad59273d5d76f6bcB26b623e5fee
4fe3978efb4fdc5f905d8a346259cad9cd8ad826cdea818fccab804bd78ddddb70d46d72
3ec63980fe7bb2eb8dab84692cb6f6a560eb80381dcOd5ded38d1de89677270219963716
b9a9b207be86e2a401187bb250f68230Ff7840ecf9787bb6073e2e29f1287cd73bdf1dae8
302fcf231f942305c4c9807abab37af6618b278003¢c98a30084f9ad3f2e4c4b31eb1b3f20
170c70f0310f71932a4e0065a2bd79eedc70e59f9cc261aed96fd7ebec86be2490789ad0o
dffc76f4cccc28ed675a769edf9f8d6e9fd78d59393687fb19b641626f70bbed7c6496a3
a1393be6751f533e7af8f20f9ef32¢c7b58b231feb4231aa407ecf5e0be7921c449a537ab
58871b4cef2f8b1212b189ddc9e207bBebe8135be534b30f25ceaa33371a94971dadb6bb
78bb2cb708035b5391f3706348d1f6efBe2ab9c741f1ffce5bd34c20c2ded6272¢c583188d
2f48404cbd10f6aa759fecb1e5b87¢755573db0d86ef17fecd7231179f47a19bBbcdafad
ad9a8b20dfe1d2792cc2d78d13¢c76722739d6¢c31563bc938fbB7abbc5d96d3a4e8521418
15b526ac74fa210c48cele2ffa3faab82191aea55a476ab6cd7e0ab42902180b1444a2e08
302c17608b5831daa4c4008dbb54f0Ob4ce566c069ed48d4a9¢c5b542816f3156cdedd7323
bb071cccc98ee35672248e873b5907d02a153a57e5777¢c6767fd75e833df46813c2abed4
dc6492e8ded4487f4fa1d1377d4ae273d28869c6630bad865e65676d9dc9caP998a0082e9
5c78314d543068f6fd38a27bdbc98f8b5fefa21e704e4bc8ac7ed46ea5cB3eb700cfOe54
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9b8a1c50b5d0B51bd7¢c2588938f7¢c9f5499e7b95430b1e567a2e36b4a55252829d7fb319c¢
7edab4e19108fa2a784c96ec1027f19f571448132b6c8c4441a7a7488ddda530b84bab22
1120c95311eab37660b1329a70365117eebbb7e0240cc5052ec723e0121¢c2a175053¢c762
b88943ac7b965d10239c4b8f8d39a1a57aceB97a1631c7e93c36abc8an85a21a18a14b62
1cff49369707891e06e508e41970b26490c8f5c038bcb2e62a72d24591f563c42fed3dfa
3539f75dacbc7918919642220a01da483a2¢c0413360e424cb6cc30dfc502858a57ffdec20d
30bb57c1659a7d4beb6794c4675524e813a27e3807547d0bc16e91242d7925b01f0a8cfo
3f5c6e867710373ad02e53816f82a21b2c9f359e7d586ec0590cPa1780a6755e1723981e
bd866d251e20aBa5b2dcb8eB5beb325797aa7¢c2746596¢c534964cc751ff341d49e39c8b6
£8a903549779189¢c5732b841abde352eddffoffb67f20b9¢c27d30078994ac96c8250b342
8c65a714cB5c91¢c897a18ee58f908557062bd733444a9d73ed89a637c62143e46e1cb372
3c6a8fd2dfed90de3bb6cdfb4e6cB33f67c51a803bbeaca79ePecfedal3b22c5dc951d5168
3ea716149958c59ab431f1085d8e5896aa3¢8d972d54998d3de2b27¢c2d67e0059b78dff6f
804cd491dfaed308b4c8983ealc574b4414df8ca772fbb60dc49249f8dbab9c433570168
93f7a4b2eb28cPa8de635157b717e20ad60d5a52d37e2ebf5b87dcdcccddd1f40825d56b
948e60015118e8988f6000dd157ce92a0fBec1d5459890317ee861a0d29f730533104788
6e1918b8438d1df534e685c93f2f11317b00BbObd7da766e5f1d4aB816a7af878be4c8dc
8fdd208abd5c7f98aabe882772387ef5032f60e71a7c1cb630a8eacdde2a7¢c5e86277b20e
1317cd8b9892e8509647d55143dcccad7ffdd678d5856eaab93f55df72ff4c909146de54
393aeedB95chd9fc1a24b7f7950cb80eb423ed114cdc21e59593b2a5fcbbdf1613810fd6
3c8dd45e39bc5bd02d71328cfea87d2deadda75089ca7d4529e0b5b64fb887fc38cb9531
033386255c6a155af95447b2154354e6d163b752bef911f248b5068f3e620365c8c497cfc
be61930d0cf08387308310f485bfa23¢c31bf2d01900e801352a388¢c97212ef58b6a81f50
82f08831433a7ca8cPdf910cc462b36d611532325eeee540547b6cB7¢c738b010daf7384f
8cfB1975761101e556e8639848dfd049ee5360bb9b62bb38aef0fc84970dad3e78cOf341
3573042abe52805b5aec545bcb43142f5d44a9¢c1d2b6cdf3ded209071f02ebc78e78f598b
eaddofc1faa676560edffbd7a83b61795bc29b6fbedc7c6e9097139dbb85b54a8b446a37
f2fd6a7db528f1c5da5fe367823f8fa39adaeBbd23196f689059e2de3cfchaadbbec7104
64156cd72be70d5950075953286feb605f6898746586750e3aef767b0e80136453c1ab38
8ff5462bfcB316ed78937ea235dd883e9fedbd66f9060b542272ac9747fe3109a27a8940
3fc1¢c2380ccb1e3f199077582aa565fba4621092¢c5665f2f7803f5ecfdaf86878ecB45a7
80ea3751bd32333cdB2fef8b4eb9386f51fa7a5f3bb81c55fb0de38c905ba4002dadfces
123bf561bef2d32c40577dc487736162c69444279d917abd0d23201fb715299c1043defb5
82a20fec3190a6c0e484360910388889¢c122c4a13adc73031a0969e3¢c1a9008d8467c4c4
d59c848d9ca2441ec57b02034fd5872b4cf75185d5fb14e6af1aeadBe1727db42db39877
f01d674558f7b59b0eBf10363e3f505d82a7cOc7cadd1618233541424f57596476777d80
abb8dfebeefcfdd515196c8e99¢c3cfd2ebf2020b0c16202b3337484e525657a4b5bec3ca
d2d4d5d6dd0000000000000000000DO0VE232e45"

"signi_diag": "18([h'a201382f045820b8969ab4b37dad9f0684e42647eb8abbe8b5
b661ebf5d76f0583bf5b8d3a8059a', {}, h'68656c6c6f2070617374207175616e7475
6d207369676e617475726573"', h'2657237b7520fd4cb8803f69ab6e4ab613f4816420cd
38e6474e548a370c6f0a18851ce8b7bb1b43c658b795303d0f22d23aad9afc7077877ab7
7d7¢cc92947bcf800e09626d7ceb809f74d2dc435200b272ecc92a993901087a42eaeaabb
9009df00f26055e6032ccca2995bf9c455e93c95adb9dda970bab7d778a9b4950169b289
a86ec272bb810f9506b960941fad4ac804de49chb80f9bd54f51adef76670c061f94bf948ad
7675ab28aa3254944753aac0cdbd8594752a438552e846fb476be3e31df0c91222db5e5d
70bddb05b624a78103654d4e9ec514f6be91cfe8fa3b8529b2659a89e70227135d005936
2ed51c7523bf4a8ca7cebBdab216bea77576548cd98f5ad6f87326facc8b308debce4461
f1f2c4b190bd4950eec52cb66da70c9913e8a476826a0eab5edd8f2d3ca53e485ffcebe4
e7ae33aeeb1d8dc3eeb6b8d09ceal138377ceecaed4fef57d868c16311e18c64b9df501791a
6142085083850b3ad2e74901298¢c09b7fc4d87a660031e955b39cf9eb6fbbe3cae5b36360
f6b61f904771d55d542fbc68be5468738f5b8c44eb624da535a112¢c0266T79b9ae7ac996
feab2c5874c65f59a72bf671b568d06e57b89f6fa168f48050T869e9feBb95490487597¢e
1746d7f54ef04eca32710bd4655a2269fd9afdfaBc7630c09ad59273d5d76f6bcB26b623
e5fee4fe3978efb4fdc5f905d8a346259cad9cd8ad826cdea818fccab804bd78ddddb70d
46d723ec63980fe7bb2eb8dab84692cb6f6a560eb80381dcBd5ded38d1de896772702199
637f6b9a9b207be86e2a401187bb250f68230f7840ecf9787bb6073e2e29f1287cd73bdf
1dae8302fcf23f942305¢c4c9807abab37af66f8b278003c98a30084f%ad3f2e4c4b31ebl
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b3f20170c70f0310f71932a4e0065a2bd79eedc70e59f9cc261aed96fd7ebec86be24907
89adedffc76f4cccc28ed675a769edf9f8d6e9fd78d59393687fb19b641626f70bbed7c6
496a3a1393beb6751f533e7af8f20f9ef32¢c7b58b231feb4231aa407ecf5e0be7921c449a
537ab58871b4cef2f8b1212b189ddc9e207bBebe8135be534b30f25cePaa33371a94971d
a4b6b78bb2cb708035b539f3706348d1f6efBe2ab9c741f1ffce5bd34c20c2ded6272¢58
3188d2f48404cbd10f6aa759fecb1e5b87¢c755573db0d86ef17fecd7231179f47a19b0Bbc
dafadad9a8b20dfe1d2792cc2d78d13¢76722739d6¢c31563bc938fbB7abbc5d96d3a4e85
2141815b526ac74fa210c48cele2ffa3faab82191aea55a476a6cd7e0ab42902180b1444
a2e08302c17608b5831daa4c4008dbb54f0b4ce566c069ed48d4a9¢c5b542816f3156cded
d7323bbB71cccc98ee35672248e873b5907d02a153a57e5777¢6767fd75e833df46813¢2
abe44dc6492e8de4487f4fa1d1377d4ae273d28869¢c6630ba4865e65676d9dc9can998ab
082e95¢c78314d543068f6fd38a27bdbc98f8b5fefa21e704e4bc8ac7ed46ea5cb3eb700c
f0e549b8a1c50b5d051bd7¢c2588938f7¢c915499e7b95430b1e567a2e36b4a55252829d7f
b319c7edab4e19108fa2a784c96ec1027f19f571448132b6c8c4441a7a7488ddda530b84
ba0221120c95311eab37660b1329a70365117eebbb7e8240cc5052ec723e0121c2a17505
3¢c762b88943ac7b965d10239c4b8f8d39a1a57aced97a1631c7e93c36abc8an85a21a18a
14b621cff49369707891e06e508e41970b26490c8f5c038bch2e62a72d24591f563c42fe
d3dfa3539f75dachc7918919642220a01da483a2c0413360e424c6cc30dfc502858a57ff
dc20d30bb57¢c1659a7d4beb6794c4675524e813a27e3807547d0bc16e€91242d7925b0110
a8cf03f5c6e867710373ad02e53816182a21b2¢c9f359¢7d586ecB590c0Ba1780a6755e172
3981ebd866d251e20aPa5b2dcB8eB5beb325797aa7¢c2746596¢c534964cc751ff341d49e3
9c8b618a903549779189¢c5732b841abde352eddffo9ffb67f20b9c27d30078994ac96c825
0b3428c65a714cB5c91¢c897a18ee58f908557062bd733444a9d73ed89a637c62143e46e1
cb3723c6a8fd2df0d90do3b6cdfb4eb6cB33f67c51a803bbeaca79eBecfed4a3db22¢c5dc951
d51683ea716149958c59ab43f1085d8e5896aa3¢c8d972d54998d3de2b27¢c2d67e0059b78
dff6f804cd491dfaeB308b4c8983ealc574b4414df8ca772fbb60dc49249f8dbab9c4335
7016893f7a4b2eb28cBa8de635157b717e20ad60d5a52d37e2ebf5b87dcdcccddd1f4082
5d56b948e60015118e8988f6000dd157ce92a0fBec1d5459890317ee861a0d29f7305331
047886€1918b8438d1df534e685c93f2f11317b00B0ObBbd7da766e5f1d4ab816a7af878be
4c8dc8fdd208abd5c7f98aabe882772387ef5032f60e71a7c1cb630a8eacdde2a7¢c5e8627
7b20e1317¢cd8b9892e8509647d55143dcccad7ffdd678d5856eaab93f55df72ff4c90914
6de54393aeedd95cbd9fc1a24b7f7950ch80eb423ed114cdc21e59593b2a5fcbbdf16138
10fd63c8dd45e39bc5bd02d71328cfea87d2deadda75089ca7d4529e0b5b64fb887fc38¢c
b9531033386255c6a155af95447b2154354e6d163b752bef91f248b5068f3e620365c8c4
97cfcbe61930d0cf08387308310f485bfa23¢c31bf2d01900e801352a388¢c97212ef58b6ba
81f5082f08831433a7ca8c0df910cc462b36d61f532325eeee540547b6cB7c738b010daf
7384f8cfB1975761101e556€8639848dfd049ee5360bb9b62bb38aef0fc84970dad3e78c
0f3413573042abe52805b5aec545bch43142f5d44a9c1d2b6cdf3ded20907f02ebc78e78
f598beadddfc1faa676560edffbd7a83b61795bc29b6fbed4c7¢c6e9097139dbb85b54a8b4
46a37f2fd6a7db528f1c5da5fe367823f8fa39adaebbd23196f689059e2de3cfchaad6bbe
c710464156cd72be70d5950075953286feb605f6898746586750e3aef767b0e80136453¢C
1ab388ff5462bfcB316ed78937ea235dd883e9fedbd66f9060b542272ac9747fe3109a27
a89403fc1c2380cch1e3f199077582aa565fbha4621092¢c5665f2f7803f5ecfdaf86878ec
045a780ea3751bd32333cd02fef8b4eb9386f51fa7a5f3bb81c55fb0de38c905ba4002da
dfcc5123bf561bef2d32c40577dc487736162c69444279d917abd0d2320fb715299¢1043
defb582a20fec3190a6c0e484360910388889c122c4a13adc73031a0969e3¢c1a9008d846
7c4c4d59¢c848d9ca2441ec57b02034fd5872b4cf75185d5fb14e6aflaeadBe1727db42db
39877f01d674558f7b59b0eBf10363e3f505d82a7¢cOc7cadd1618233541424f575964767
77d80a6b8dfebeefcfdd515196c8e99c3cfd2ebf2020b0c16202b3337484e525657a4b5b
ec3cad2d4d5d6dd00000000000000000000000e232e45' )",

"raw_to_be_signed": "846a5369676e6174757265315827a201382f045820b8969%ab
4b37da9f0684e42647eb8abbe8b5b661ebf5d76f0583bf5b8d3a8059a40581d68656¢c6CH
f2070617374207175616e74756d207369676e€617475726573",

"raw_signature": "2657237b7520fd4ch8803f69a6e4ab613f4816420cd38e6474e5
48a370c6f0a18851ce8b7bb1b43c658b795303d0f22d23aad9afc7077877ab77d7¢cc9294
7bcf800e09626d7ceb809f74d2dc435200b272ecc92a993901087a42eacaabbh9009dfo0f
26055e6032ccca2995bf9c455e93c95adb9dda970bab7d778a9b4950169b289a86ec272b
b810f9506b960941fad4ac804de49chb80f9bd54f51adef76670c06f94bf948ad7675ab28a
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a3254944753aac0cdbd8594752a438552e846fb476be3e31df0c91222db5e5d70bddb0O5b
624a78103654d4e9ec514f6be91cfe8fa3b8529b2659a89e702271f35d0059362ed51¢c752
3bf4a8ca7ceb8dab216bea77576548cd98f5ad6f87326facc8b308debce4461f1f2c4b19
0bd4950eec52cb66da70c9913e8a476826a0eab5edd8f2d3ca53e485ffcebc4e7ae33aee
b1d8dc3ee6b8d0B9cea138377ceecaed4fef57d868c16311e18c64b9df501791a614208508
3850b3ad2e74901298c0B9b7fc4d87a660031e955b39cf9eb6fbbe3cae5b36360f6b611904
771d55d542fbc68be5468738f5b8c44eb624da535a112¢c0266f79b%ae7ac996feab2c587
4c65f59a72bf671b568d06e57b89f6fa168f480501869e9fe®b95490487597e1746d7f54
efB4eca32710bd4655a2269fd9afdfabc7630c09ad59273d5d76f6bcB26b623e5feedfel
978efb4fdc5f905d8a346259cad9cd8ad826cdea818fccab804bd78ddddb70d46d723ech
3980fe7bb2eb8dab84692cb6f6a560eb80381dcBd5ded38d1de896772702f99637f6b9%a9
b207be86e2a401187bb250f68230f7840ecf9787bb6073e2e29f1287cd73bdf1dae8302f
cf231942305c4c9807abab37af6618b278003¢c98a30084f9ad3f2e4c4b31eb1b3120170c
70f0310f71932a4e0065a2bd79eedc70e59f9cc261aed96fd7ebec86be2490789adodffc
76f4cccc28ed675a769edfof8d6e9fd78d59393687fb19b641626F70bbed7c6496a3a139
3be6751f533e7af8f20f9ef32c7b58b231feb4231aa407ecf5e0be7921¢c449a537ab5887
1b4cef2f8b1212b189ddc9e207bBebe8135be534b30f25cePaal33371a94971dadb6b78bb
2¢cb708035b539f3706348d1f6efBe2ab9c741f1ffce5bd34c20c2ded6272¢c583188d2148
404cbd10f6aa759fecb1e5b87¢755573db0d86ef17fecd7231179f47a19bBbcdafadad9a
8b20dfe1d2792¢cc2d78d13¢76722739d6¢c31563bc938fbB7aBbc5d96d3a4e852141815b5
26ac74fa210c48cele2ffa3faab82191aeab5a476a6cd7e0ab42902180b1444a2e08302¢
17608b5831daad4c4008dbb54fOb4ce566c069ed48d4a9c5b542816f3156cdedd7323bbo7
1cccc98ee35672248e873b5907d02a153a57e5777¢c6767fd75e833df46813c2abe44dco4
92e8de4487f4fa1d1377d4ae273d28869c6630ba4865e65676d9dc9can998a0082e95¢c78
314d543068f6fd38a27bdbc98f8b5fefa21e704e4bc8ac7ed46ea5cB3eb700cfBe549b8a
1¢50b5d051bd7¢2588938f7¢c9f5499e7b95430b1e567a2e36b4a55252829d7fb319¢c7eda
b4e19108fa2a784c96ec1027f19f571448132b6c8c4441a7a7488ddda530b84bab221120
c95311eab37660b1329a70365117eebbb7e0240cc5052ec723e0121¢c2a175053¢c762b889
43ac7b965d10239c4b8f8d39ala57aced97a1631c7e93c36abc8ad85a21a18a14b621cff
49369707891e06e508e41970b26490c8f5¢c038bcb2e62a72d24591f563c42fed3dfal3539
f75dacbc7918919642220a01da483a2¢c0413360e424c6cc30dfc502858a57ffdc20d30bb
57c1659a7d4beb6794c4675524e813a27e3807547d0bc16e€91242d7925b01fBa8cfB3f5¢C
6e867710373ad02e53816f82a21b2¢c9f359e7d586ec0590c0a1780a6755e1723981ebd86
6d251e20aBa5b2dcB8eB5beb325797aa7¢c2746596¢534964cc751ff341d49e39¢c8b618a9
03549779189¢c5732b841abde352eddffoffb67f20b9c27d30078994ac96c8250b3428¢c65
a714c05c91c897a18ee58f908557062bd733444a9d73ed89a637c62143e46e1cb3723cha
8fd2df0d90de3b6cdfb4e6cB33f67c51a803bbeaca79eBecfed4a3b22¢c5dc951d51683ea”
16149958c59ab431f1085d8e5896aa3¢c8d972d54998d3de2b27¢c2d67e0059b78dff6f804c
d491dfaeB308b4c8983ealc574b4414df8ca772fbb60dc49249f8dbab9c4335701689317
a4b2eb28cBa8deb635157b717e20ad60d5a52d37e2ebf5b87dcdcccddd1f40825d56b948e
60015118e8988f6000dd157ce92a0fBec1d5459890317ee861a0d29f7305331047886e19
18b8438d1df534e685¢c93f2f11317bB0B0ObObd7da766e5f1d4a0816a7af878be4c8dc8fdd
208abd5c7f98aabe882772387ef5032f60e71a7c1cb630a8eacdde2a7¢c5e86277b206e1317
cd8b9892e8509647d55143dcccaB7ffdd678d5856eaab93f55df72ff4c909146de54393a
eed095cbd9fc1a24b7f7950ch80eb423ed114cdc21e59593b2a5fcbbdf1613810fd63¢c8d
d45e39bc5bd02d71328cfea87d2deadda75089ca7d4529e0b5b64fb887fc38ch95310333
86255c6a155af95447b2154354e6d163b752bef91f248b5068f3e620365¢c8c497cfcbebl
930d0cf08387308310f485bfa23¢c31bf2d01900e801352a388c97212ef58b6a81f508210
8831433a7ca8c8df9108cc462b36d611532325eeee540547b6c07c738b010dat7384f8cf0O
1975761101e556e8639848dfd049ee5360bb9b62bb38aef0fc84970dad3e78c0f3413573
042abe52805b5aec545bchb43142f5d44a9c1d2bb6cdf3ded20907f02ebc78e78f598beadd
0fc1faab676560edffbd7a83b61795bc29b6fbedc7c6e9097139dbb85b54a8b446a37f2fd
6a7db528f1c5da5fe367823f8fa39adaedbd23196f689059e2de3cfcbaadbbec71046415
6cd72be70d5950075953286feb605f6898746586750e3aef767b0e80136453¢c1ab388ff5
462bfcB316ed78937ea235dd883e9fedbd66f9060b542272ac9747fe3109a27a89403fc1
c2380cchb1e3f199077582aa565fba4621092¢c5665f2f7803f5ecfdaf86878ecB45a780ea
3751bd32333cd02fef8b4eb9386f51fa7a5f3bb81c55fb0de38c905ba4002dadfcc5123b
f561bef2d32c40577dc487736162c69444279d917abd0d2320fb715299¢c1043defb582a2
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0fec3190a6c0e484360910388889c122c4a13adc73031a0969e3¢c1a9008d8467c4c4d59c¢
848d9ca2441ec57b020341fd5872b4cf75185d5fb14e6af1aeadfe1727db42db39877f01d
674558f7b59b0edf10363e3f505d82a7cOc7cadd1618233541424f57596476777d80a6bb8
dfebeefcfdd515196c8e99c3cfd2ebf2020b0c16202b3337484e525657a4b5bec3cad2d4
d5d6dd00000000000D00D00DBVVBRe232e45",

"raw_public_key": "ba71f9f64e11baeb58fa9c6fbbb6e14e61f18643dab495b47539
a9166caB198131c44f826bbd56e34e55db5e5e2d733485e39ea260fc6000c5ead4ba80d34
55cde53b46f34482aedfd5450fc2e1badf25d15f9¢c144242fb39bb52287189030c50498e
1717b7c758b190a6748ea%9aa3f7acaaf2c7cb526ed717¢c9f79aeb84214fa5cd8ded92a0c
3fa1558810f12¢c7050a367708d196cd24e5af974904aed8e4ce8872e8696b0Ob7bca50e45
2cd7d30ea9a4adacB311d672c6bde8496240b07431463708895cd9bafc31632d73976493
88fdafcbf7d305a3de%9a495eca7433a8f83badfBb25c413¢c6e39c96eb7d691b34d37ce37
fleeadlcf217e25ef34eecf3f7c60f84b8edfdde8405d4f832576c61ef98e0a2f28da187
700953924f686b94614705bcf53d33fedd4348edddbdf28b5065e1f20775043e85¢cf931f
829179363a1a7e7404a838ecP0086b0B976386Te637c98244757e3f769ddd4467471bfad6
70f9a05f8246ee50a7b1eaf87fc4069c3ae2aa2033258117792f0bcd49e083fd1bc7496a
bff29cc94e4868b21214ed316525399a610fbdd4a80e7¢c80715f29578e2a84bb40bdddbd
9f47a11b6e7da118a1b658d359e8aef55eb46b5376b5b655979984a922beebfc59bcd600
d5309dccd72dbfB787db8ba757b537c1eafd5c0f50ea4bc9583549e2829a42¢c28cac248¢
96d78124c47159b18aedd754aba17b19d430fb78f633ea9d26f54a9bd50f8d8f6b73594f
828976e7eaB9¢c53bbb9f11a56c9507fb89b9%9a5ebcB37a37267a95f85b8d64ca97192b10a
66T417b3f61fe9ca57130a48fd925eae2ab5502d571¢c8a51903¢c1d398f4c1f76a7e11743
976afdbc697f23094a3cd761ff9685de32e09fb3c28add453490300bc7¢c89dcO17800960
71722945775f264e1b0623bcf4619¢c712c838761205d87691b75ef360196cbb9e9b92a0d
4c4ed62326e5024d77510b8ee2c7426cc22eae209dco9f13bdeb6bfo8f5e7181bd3b459450
b451a51539a715¢c21d67dd330eb5970dbB0d9edbfb2822b036fa13bafeb86d8dc78866e3
f8d43e53d78cca5595a6faf886b5dc112f1cf4adcfa875800d90b48883af97316fe15068
73fc157e570eachfd222868d14234101966afb6bf9940829253a953ada89fc756b6a849f
70acb9838e69faa50bba75e3e89c2adb57e86d088ab9h04a28e670709172243ec5e0008a
5ceaf3f8722f487302596ffd755ad1b82a49¢c34b3469515b46aa290cd86ee38ea7a9be3f
103610335b531cca333ddfe32b14510f4b07ef95fc6684e8c454a92c10dbb5d59¢c7a7¢c63
fb305fe881967d99e669eb632840582560bb403431d40f75a4954908482278292821f4ea
91e42e78fad48caee3c836146dcfd738d117e92e9a15137d28e8e6a4b4622650cb413504c¢
b3a335d44beec5746¢c1¢c294b1e8cb99¢ch608d928f8ce3563632¢c521f23d13¢c61a8f61c01
df8c96c7360db4f3c68aas5d2fdd342a62ff3459¢116389421ab43e8584c45882b50ebe4de
96db6fOb8fde890d5dbfadcd88690b449e64240ddb2023747f308363e301aa77757169fc
6150628d5920b5aalab1c8cbf44cb00eB25d7879d72b479e3af5311¢785725590da9¢c89b
9fc3b8450769554eb44d203eba2bbaef9cad2237011c2ead44eff00f299a48ffe28ca93dd
f85f76608242ef8d6cc24610a1e2078fcac4f9385¢c314905ecaa82e553916d94d1a7clec
6522a08897083daa2ebb1775fbc471ae27777d7904ea9f1b92bcac3d8a3158426087b645
b1108f0d65fec93789¢c053743ca14fd63d05e98b652df2b9c2ff9ceB5f1940703Ffb273f
80e0e2732eca%9960d981b4cfd3b7bb80645b3¢c3830546b9dd8dbod”

}

Figure 6: ML,_DSA 44

Prorock & Steele Standards Track Page 34



RFC 9964 ML-DSA for JOSE and COSE May 2026

{

"priv": "0000000000000000000000VVVVVVOOOOOBOOVVDVOVNNNNNBOBOOVVDVBV00O
000",

"key": "a5025820b788acf242f1f1d6532926d816e76e1636874267f2a48c84c4e657
89ab80cch20107033830205907a0424b21f267e58d5b3b44d71acfc6a656bb26950d57¢61
db1c880bcfalfeab443f0942ab8bdbad7d708abbc356078f6d99a252271fe62c74091eb9
4afb9b9264c50a888e0dfed80cd5fh2chd3667e60d539ebe44930219cd4faed15dbb3455
a264802b9f49bce42ee7550feffdd4642a55ade693868a460chbecBd3f4fc99a4e30bccffa
8a475e5395396674ebb81a94937587880f6dbd27bf1c4f5a9ee43cdd8b0Be53b3b7fb49c7
3adfbc2d4f8c54303520¢c29bf97e26ee57db342d957¢893936522d0942b41d82ee3772a0
0570adfb545c1143922b04961826a0a970064b36ddf534b5f8e1c1cdOb5565ea846b4543
1f0618143ece89777bb3f61179ad20295fePabedb2aecbeechc2ef38f2ac1a22dc93b7b12
6336223c55b61eb8cB795542bbb2dc65e722eadc6866ffa9683beb8a999ad7a83e5e6e01
6c2e4c35f6f7649ad3bd52ec67ec1c5c6e7b9972771218be9554bba7727f0b84c44b9b0a
8bd831fcff2c9779ccd4ca3Bcb6ad75b04983e41de893ee5f39ea7355180b709¢c7045¢22d
33a083f6aeB7a114746d1bfdccbee5b9043879bb5a2e120e2a4636283f4a1cd4924a2deb
a4aa3d99ddd88f48aaa4e88bfd1ea769d82c10779f2ded796db542971ca289b76863ede5
997b7e9ce183b43ccec278b10d92b87442ceB435bb1625171db5554b470239¢c50d2a0bc3a
41b2a38807db0B70b47bfb3e7d10f3cd979d69963¢c8d79f8029cc4a48eb04fch3d708844fF
ebaa8b6ddffB1ab64d59358e6505c4ec1d7cbb14ed2212df458ecefcB3fed3037b1505a4
c9444322f5f98dfa91a4cb8c45860a2dadc7515350bb6d431e49a6bc8f5ba956e682b0e5
13321a97d1962602891¢c9078f62a8a9646a31387a6f09684264837899e0d8ec7d11¢c5659
01298b20b345081690eb4c562c1aal3a25bef06566chb34c79bcBb25e4095d6ba793e81311
e41a33291526861f00d4897f84fc4edf4b26d545365785ead8d63aef64a87¢cOb91a2e5500
383956cdf5f6e37cf9d5482d1c8e3a5be38f17259ac45c9falc4bd3bf177d312ee52a6da
023c05722a8738274dda8d1b04e99831¢cf57¢c87282a256¢c565¢c296d0524a063a3a41a48a
83009978d98d8abf61af68e8013b594fe151d9bec199902¢c4c70b495842061743¢c6b53103
d2fd24bdf078dc90b5a188b4f8d772179988d0416c94d4c57¢c0860b9d7b53d4cd2611332
a1851565d52ac37f008747cafe320f363d9bebb6e4117db43fd8aeebe5eBce2f54e3f0367
eb3cc971bbeBc301a8e52196094936035c6ee3ca2d13db483a0dd04dc16247dePed894ad
7cb7e1ae7ebd4f8f900582b20021e77f70254501c6ac3dd15d43bbb7931¢528324431215
8c2eb1b3e1117e194fBaled4c783efbc62c9f81¢c21562d0d34a5f042b5eaat32f31f95¢c5b
055f4e7a2070fb096156c415549cde7413864e8b9fc27e3299724b4639986044b55928fd
6972785b280c25a3e21aab814ecbfbBc3cbec®914907ec907f25a1d88bce3d319ae8222a
35945db62af7cc75¢cd29¢1f5d98fcbh931f750dc3031076979bb51dfc37d23e8eea78073a2
4d3e26c68e7bb10e459f2577b9008035%9ae0aec10318dcd9e0f9e34029¢c31b3e54b18556
45db420618783346dad5b55eddb4f977b326a655525ebe2195eca9cec38a3c0d2273b77d
3e68f1901c2ca5149734a51177bcb089476b18cbad9fa8b9b46d94a2946f358e1dech199
8652c58a90852423e2c85e79d19724461627e6390d1a81fb1a72f9c7edc4bd747dd5¢c852
17b5856141028414ddbe71458f0abBb2b589df2e1b051783b8f718676b1defbae98bad96¢c
2a935e92eeadeala8393ef59f9e914f0743fe65640ddf9981ceabdbdd957a534ad4e790e
fc974ee89938ad99d53¢c5b680775399326834729bb37b082e795f8d87f52e6c8a8db68e5
15¢c277bbea82a7570d4280896c987a0608903e306c632a223¢c55fPea3682039c4a315440
fdb5ac3eb6ed2b2dc900cecc72b72f50e49b2629ad30f0487b2707b86286F8c4f55659b25
fobdd7a6af460cc3c57a3982663bb717461581e196894929d84153d87a71482d284b5b89
4cel1a78216b2aB11f2b88742cee52d5133e8fe77edae242f5af91637¢c37ffca32430509b
2fe4756303a9a3659fe32528af1e10d8d43bea%991b2d109786cc66d35b1d78df254b92cd
aa40f91a987e4a922ca81050e5bc3530ca85493bdf2a825374d0a8310a6860284ec3ec73
2326eeeffc42bbd42bc91b73e5e7¢c6b599d0164906376291f3876c3e42f8db590eb66a85a7
838c818f78fffb4853¢chbef09434989803545dca87657cf7c7e7ebafa71382bc10fabbb64
80f243eea1b861101006Tadcff3275621943cc58eb4dc3an428a5e425670fe82268de71¢c
511d8ffbdc11b0d0f961120e971015ad5f448886b802e3fac11672319d487c84f1001339
cb969784chb57344f2807f8b425f1d73caf8496d742ed237f4c9fcd5a4e84fba7e27fb1a8
ae12c4f0427ae24e910d951bd8¢c35d61f8a678db01caca8ef789a95b62ee1b8c5d32c6hba
ab36ba88a1070eablaabbf59294e3f6f974c4c91cafc5bbfeb7ecfd57a18fb7557d71e06
€900d281bBb49aan0Bfeabb35714af33870edd7ac2393d93177f79ee5606c9df176f025ce
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49a6e5ff51a2a412ebf86ac0f40471c96ad4c119df230be6173df530ed656chd80692147
41ecddB271c603fb6c4a8614ff878d33e726cac6693e938ca3fba82c4995c14a2d4af901
4fedc4c50b794cac596b52189f66a7106Tb325b526ea2158200000000000000000000000
000000000000000000000000000000000000000000" ,

"key_diag": "{2: h'b788acf242f1f1d6532926d816e76e1636874267f2a48c84c4e
65789ab80ccB2', 1: 7, 3: -49, -1: h'424b2f267e58d5b3b44d71acfc6a656bb269
50d57c61db1c880bcfalfeab443f0942ab8bdbad7d708abbc356078f6d99a252271feb2c
74091eb94afbh9b9264c50a888e0dfed808cd5fb2cbd3667e60d539ebe44930219cd4faed
5dbb3455a264802b9f49bced2ee7550feffdd4642a55ade693868a460cbecB3f4fc99a4de
30bccffa8a475e5395396674ebb81a94937587880f6dbd27bf1c4f5a9ee43cdd8bBe53b3
b7fb49c73adfbc2d4f8c54303520c29bf97e26ee57db342d957¢893936522d0942b41d82
ee3772a00570adfb545c1143922b04961826a0a970064b36ddf534b5f8e1c1cdBb5565€ea
846b45431f0618143ece89777bb3f61179ad20295feBabebb2acbeecbc2ef38f2ac1a22d
c93b7b126336223¢c55b61eb8cB795542bbb2dc65e722eadc6866ffa9683beb8a999ad7a8
3e5e6e016c2e4c35f6f7649ad3bd52ec67ec1c5¢c6e7b9972771218be9554bba7727f0b84
c44b9b0a8bd831fcff2c9779ccd4ca30c6ad75b04983e41de893ee5f39ea7355180b709c¢
7045c22d33a083f6aeB7a114746d1bfdccbee5b9043879bb5a2e120e2a4636283f4alcd4
924a2debad4aa3d99ddd88f48aaad4e88bfd1ea769d82c10779f2ded796db542971ca289b7
6863ede5997b7e9ce183b43ccec278b10d92b87442ce0435bb1625171db5554b470239¢5
0d2a0c3a41b2a38807db070b47bfb3e7d10f3¢cd979d69963¢c8d791f8029cc4a48eb04fcb3
d708844febaa8b6ddff01ab64d59358e6505c4ec1d7cbb14ed2212df458ecefcB3fed303
7b1505a4c9444322f5f98dfa91a4ch8c45860a2dadc7515350bb6d431e49a6bc8f5bad956
€682b0e513321a97d1962602891c9078f62a8a9646a31387a6t09684264837899e0d8ec?
d11¢c565901298b20b345081690eb4c562c1aa3a25bef06566cb34c79bcOb25e4095d6ba7
93e81311e41a3329152686100d4897f84fc4edf4b26d545365785ead8d63aef64a87cOb9
1a2e5500383956cdf5f6e37cf9d5482d1c8e3a5be38f17259ac45c9falc4bd3bf177d312
ee52a6daf23c05722a8738274dda8d1b04e99831cf57¢c87282a256¢c565¢c296d0524a063a
3a41a48a83009978d98d8abf61af68e8013b594fe151d9bec199902¢c4c70b49584201743
c6b53103d2fd24bdf078dc90b5a188b418d772179988d0416c94d4c57¢c0860b9d7b53d4c
d261f332a1851565d52ac37f008747cafe320f363d9bebb6e4117db43fd8aeebe5edce2f5
4e3f0367eb3cc971bbedc301a8e52196094936035c6ee3ca2d13db483a0dd04dc16247de
0eB894ad7cb7elae7ebd4f8f900582b20021e77f70254501c6ac3dd15d43bbb7931¢5283
244312158c2eb1b3e1117e194f0aled4c783efbc62c9f81c21562d0d34a5f042b5eaaf32f
31f95c5b055f4e7a2070fb0961f56c415549cde74f3864e8b9fc27e3299724b4639986044
b55928fd6972785b280c25a3e21aab814ecbfbBc3cbecB914907ec907f25a1d88bce3d31
9ae8222a35945db62af7cc75cd29c1f5d98fchb93f750dc3031076979bb51dfc37d23e8ee
a78073a24d3e26c68e7bb10e459f2577b9008035%9aePaec10318dcd9e08f9e34029¢c31b3e
54b1855645db420618783346dad5b55eddb4f977b326a655525ebe2195eca9cec38a3cad
2273b77d3e68f1901¢c2ca5149734a51177bcb089476b18chaf9fa8b9b46d94a2946f358e
1decb1998652¢c58a90852423e2¢c85e79d19724461627e6390d1a81fb1a72f9c7edc4bd74
7dd5¢c85217b5856141028414ddbe71458f0aBb2b589df2e1b051783b8f718676b1defbae
98bad496c2a935e92eecadeaa8393ef59f9e914f0743fe65640ddf9981ceabdbdd957a534
ad4e790efc974ee89938ad99d53¢c5b680775399326834729bb37b082e795f8d87152e6¢8
a8db68e515c277bbea82a7570d4280896c987a0608903e306c632a223¢c55f0ea3682039c¢
4a3f5440f4b5ac3eb6ed2b2dc900cecc72b72f50e49b2629ad30f0487b2707b86286F8c4f
55659b25f9bdd7a6af460cc3c57a3982663bb717461581e196894929d84153d87a7f482d
284b5b894ce1a78216b2aB11f2b88742cee52d5133e8fe77edae242f5af91637¢c37ffca3
2430509b2fe4756303a9%9a3659fe32528af1e10d8d43bea991b2d109786cc66d35b1d78df
254b92cdaa40f91a987e4a922ca81050e5bc3530ca85493bdf2a825374d0a8310a686028
4ec3ec732326eeeffc42bbd42bc91b73e5e7¢c6b599d016490637629f3876c3e4218db590
e66a85a7838c818f78fffb4853¢chbef09434989803545dca87657cf7c7e7eb6afa71382bc1
0fabbb6480f243eea1b861101006Fadcff3275621943cc58eb4dc3af428a5e425670fe82
268de71¢c511d8ffbdc11b0d0f961120e971015ad5f448886b802e3fac11672319d487¢c84
£1001339¢cbh969784cb573441280718b425f1d73caf8496d742ed237f4c9fcd5ad4e84fba7
e27fb1aB8ae12c4f0427ae24e910d951bd8c35d61f8a678dbB1caeca8ef789a95b62ee1b8¢c
5d32c6baa536ba88a1070eab1aabbf59294e3f61f974c4c91cafc5bbféb7ecfd57a18fb75
57d71e06e900d281bBb49aabdfeabb35714af33870edd7ac2393d93177f79ee5606c9df1
76f025ce49ab6e5ff51a2a412ebf86ac0f40471c96ad4c119df230beb173df530ed656¢chd
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8069214741ecdd0271c603fbb6c4a8614ff878d33e726cac6693e938ca3fba82c4995¢c14a
2d4af9014fed4c4c50b794cac596b52189f66a7106fb325b526ea’, -2: h'00000000000
000000000DVNVVVVONVVVNOVVVNVVVVNBVDDNNVDDONBVDNNBV0VBB " } ",

"signl1": "d2845827a2013830045820b788acf242f1f1d6532926d816e76e16368742
67f2a48c84c4e65789ab80cc02a0581d68656c6c6T207061T7374207175616e74756d2073
69676e617475726573590cedd5bd2448903e41f81fb949158eefdeb93e2f40e58d3ffe570
3d23954aeb547b2f490226b7e4bc617a90156acdbafab62cPa5fe83bel1f9e2d458436F9b
9119c¢853¢c71fa7¢7591b6471d9d68366d5bf12833¢c182ac927f7fBedd816e52ecea715¢chH
6e71e35029083fd26d0f16040e1da74b378950429fae8229af0495104549e2de909d6f8b
e09fcfc982e08425dab63c181e862510b647f2f679ec16b7226fae6a9b90d8131c780a98
4b231c45811156470c143a5a9a611248532b574d40c0ef9728264892ad97d523ca9146a8
f965996ddal13bc7eacde9040a7745a92790c2ec6672d8a665761495c873ddd4b9dc347db
786ccfeabfb4f584bae9086f43639aded1f6c81a8f15d3cO1ec9aafOb04699¢c38163deb5
967cc921acc66935cdbead3f393d9f65303a4640c081a6073f762fd78¢c532911ecc60400
688e329d7bca72d24fec7¢c8cd307130f0dfb37¢ce333470501d9e2ff16810ede1fc811873
fe8b38cf1c656d1927¢c190d240c0020514b9%e71fb6ad14fee3baac3444111c6alal676dc9
2036e481¢c35b9db29a6282fa619a8b0110265b8701f57¢c9b42d48b223¢c348b06211f55654fF
ed735bae9344bae117deb583ab54e66a26f360468c47e3e40f553127164bb3eb803d17cb
76d18d576d942db7c18b5870fb26699b13e91f15¢c75b35d55eb2b10f6ffad617ee2¢c77b6
bfaf2fc1b2a4cb2763a528959f80d02e9325¢c88aff95cd51351¢chb6992e4e04ff124968d7
90056eef96664ed015c4563ec71807022f6b92d8542a0fedabb8190ac2db5ea9c967836¢
da38839ce3bd5f46369bdb752fec8b047f4fb4608d6b21afc294564ac9d943566237f7a6
dccebc1805cef60303f6058d43b7b612cce12232e5a895f9e5237da5461b8ee17907b7ca
eb08d25488f80c786c849103d4c44c2cbbcalb57e9a3b55f307¢9¢c299e322a9%ec81abfcc
5f38fe036fb17fa343748ef7461f0e31350d05a47d0f37002b55624df95831c72ddce2dfd
91382879b1673f5fcb1600c65d560034ee163eeb5c11164ef88efed87f4e364fcdbe9d6be
ea384a62afbbaf34a6b4bdbd1b270a733a804d2f58703¢cc99a91e8ce88d992f685b0B8d7e
de6d36fc821e5094cc69085896f60b2a9d9cacbOc4d77bd44eab94f11638b4798c3e462b
8e020e4f22f0e14782051f16f2d7cb314dc24d4820549ff27ad458408d1a663f5f5fc22a
4e921ff26c97fa84c5f12d35ad9c89310d0c9cB75ba373024a1dc208f5f17¢592b5b5¢c3b
df4129bf304b2b731d383b844ffc48a234c0do7ff8ff550619f6bbeff3cad399c1a2b61b
d4aa68a7fd86cf661f73a309c3bafa512b6fc81f7702857d350744958be7050aac6d1f04
Obfd866df38727df3bfd1ff3896f68550dfchb520c308feadd1716790b1b6d51ef9c815e0
5d537¢c64460893beb9d82c350393ad15992e1c1bal6ff59a87c5d6fal9b4e88e2c433e0le
96ffc6a8a7d49f84769ff9057bef8daf353e8516a852247e2f17ff13¢c81be266fff7¢c916
c9b726a83058c66acB366335ee6e7b079095¢cf367bf79a3cc38dab2d53e84a3b1a4cad7f
40dd147e0d6c90dec5aa93¢c178096884fc7718a675eee7900e4cb3ccc3601a08bf0003c3
a029cab2a1924cc5bb83b298171f892c5a5e7253abeb536d58d885008914a94bb2747f8a2
2478f35490d619693d0ff50073289adda762b62823a9e4b134478642d9f1c44e20559bc5
506df6baf76056c9cfbf15bb7134cd95f29527f006a0Bad9ebc4bb8e8ccfe3757a1f61c83
a25ef44d2856f15d13272de73bfe726df6a775b18157¢85d419d20a7614dc18eb74dfb26
af89fb2996ebcefe37dbdff37d3d2408411f9aad75f6d2cae122bf90e51ad6c4f6bbf85¢
50a50e78afaf86fa5e367d00c4fdade27148949fb8db485eb7950d63¢c90013313db410ec
f9b314a94c102dc8bf7e9e27ffdbedd64b9441bc687a534874739¢52759d1af213bf8ebd
916e456561973f822e26aae6827b0B6ec4fcd45¢c146ac5c6637168e024¢c188f93315dd57e
7fb8a12879d1a83fbd2421368a1dbf54898b487951c24ad2535a0344d7f7380808d44b20
7ac16b490c51155d275da3b8631f775a13¢c8483f05¢c76aabbb64e8fafo6fb2ff78672361d1
39183abe3957c6f431b342779e2fa96b07de7a530469d7096c01567cBc1ec7d3556d0ach
36a9482a84aef2087ad2c2bbb5fc49739¢16d771203529b1134dabd0373a4e2305741711
a21016a132cd213fe2867b37465a103b68e16cebadabcbel1da2ab590f2a6d1afa8eb6e29
b4dc3c9ae21efbcab7e3c34abe8f43dfaad882d24e7fcc770ff28450efa19b88de83e832
7e499b155529745473ce9e1da81e9ceBfala816100c8d08741bfc8260fb0ab6624c373b58
23b587b34d16d1bddb6ad3501f6e8ccac59b877ee751cc84112290eb8c37fbf119b93dbe
6bBa700e3ee8e7a697b80d1a304a71e3cl1ebe734a412a8403¢c80d9¢ca3096c3a764bf8f65
24427efd2648210a387fdcfbd05e4bbb6c353437750324b320458aaff555fe41765bb827
c3c43d80bee1ef45dd3993d06ab1245e9c95aa7976f54ba17aaB31¢c8694e9b167a986¢c2
89e534f1359f14ae335f7c41683dc85ccaf4ee2b4c1cdd2116552f396ac8d6567e0f458¢c
8ccB342086¢c31cOf8bffal3acBd31677b10494c45e68e66432b31270a25cd389¢126943b1
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d877ac6396d88a2df32c74eff79b9dbf1504b3cd55bcbbfa8ab2a16979dfa53631a5d7d9
48bdc26c37eed9d2e2855338d029365b63b6b22abc211ed2ac1d3974550d2d783be4c8b2
86fd8868a7c221ba15a527b1ccd14c50fc85907016930691f44f593a9c4ed3alcec24f02
6735b719275fe27af036d234baeb812c5d60babae2f2b7032f0ad34a09¢cf98537a8b623f
266eee2815Tacaa735af300ad6ce3e33¢c982b46db37479d5e3ad808b22b1453451dee5db
ac26a03ae64990917b7060ee48281e1b8c486218a8¢c20d371f621fdd4466254c5d3cabo8
fc07dc96b41¢83d755377fe0363d11969802431cd4f2ff5¢chb92eb362591f12cf6f69fcd2
5727309235aa75acdd915¢c5a09403194a27b2f3b11cf51240ffebBad57d383dd49503d30
21ee19e83ef1b5d7f0aa243c7a4b69978e1ef33911ecc320351ale45%9ee1f672be88db2f
0f5755758468a4509d067f5edafb45334179d1317a4130e45320019¢cdc3113222¢793310
d12f3a71b23461ch9ebf072c3f7001797¢9124bb71f39778c7b393eeadeee2f6fd9ed76f3
9d16291722bf9bf68761e307438649ee7e0042e7801e8c46d741fb216b13ab8d243¢c608d
7d5cch6cc758d429¢90b%ac1dc1275314bd506fbd4e41767c8e8ec02282375b4f%9e2d77b7
8c1¢c00dfd527¢c07506d0803dd2b9963535281cb9473f03c37fc34b22aca3fea6630dc1f5
3e7ce938c9dbe3550076fd724675107f2cbdf186389f1894921f6388da43baf6f9ea72982
f665dcb1ec9f861021ee974abb8d0e36da8187dbb5dbedc7100f0cO7fb6cB702e84e9591
ee3c6cd9ca2482079556559ed691dbd97dcObb1f052d64a938e260795192a876f97bf340
97eb4380chb16e7415f58021fdf7dec9df8e521575b62d618bfc331b7efc3ea92394f73a0b
808df15e8794818649d9675edf3daaed3c5170a843d448bd1ec5d2e8e5dfd4254e334f4a
d27d73b614fe0f8542a0a644f61824422e8e1e10cd125b9363da6f015354baa244921189
60ebc44f97ad1a29330acb6adbce3269922e9a1990feb9e4c89a7e34368a04b79f5db62cd
a84af2ba028594de966674fa11ed21634922f8e5b4dbcOb9c9c899881dcaba8d6724d114
b231b1dc3088337a450701f5846c7421f6184bBfPal1e55fe87bf37822cfc3ddb356¢c397ef8
5d9c1cBc65db191a9d03469096c2ce42b919145708e3ee8b35e8d72db1¢c738d3a4389ae9
96f9604ea6903e61acObbe56c8ba108cdabdd1bdcc6904644705c9a858adc8cdc08f4449
ef11f4d0e28550586478ac6c8a8c8aed3927ca%90e3b31fc8f5722aa68ad028642¢c14706b
8ab0e413201305f9f1a899f2ddd5fb6eff9985d0e57009956bc24f1d2¢c7b420eb3716a28
4df6408e38cedc4c7ec1c11¢c205¢c8567cda8b12d4d8d97691015be532160a5a1731d8af5
bd17a35f0d958ca423abfd1c6346f9472ba7d7aa70b845ff343acdf9153aa939bcd101f0
578fafe84d4cc77c5b67eff3bdbc5bea27b703d4cal3cb5c4f4943855ff512517b2¢57535
bcca7726e7¢2¢cc739dc65¢cf805b018167ce1324ea5578f9af0378eb281c2a3b28fdab577
5a4249bbe587c06077eb20c1ddab672d4206cbcb0d48b461b92bdee4249408f132e3a36e
63e8ebd8dced63ef150da21¢c8264bdc65379a39f0331895e6d589444d9dbd5617626252d
7145905dab7ed44ab0d14707fb1¢c19198196da8fc7388056a7a59fbBe19cc05d88cebabad
802c¢731f9d785b48992318ae993397044f43¢c38709c319ef5a8e68a452bc5b79bd86ae509
81e58f7cbc58¢c7e17946804abB19c18a570c499e8b425a600201ef63a40f7d918b60ec9e
eba668201cdab4624c35fdcB14cdfaf2e7749e056T195f1eefc1949420e5569¢c461bc26f
888b1aca®418552ad2dc1c5b62e6c972b60bab643344d52cbdade3286497595a5adc1c40d
0f10366cc9dbf9fbBe22445d5e7ba14c759fbfd1d40000000000000000000000000BOVOO
00000006080f181f25",

"signi_diag": "18([h'a20138300458206b788acf242f1f1d6532926d816e76e16368
74267f2a48c84c4e65789ab80ccB2', {}, h'68656c6c6T20706T7374207175616e7475
6d207369676e617475726573"', h'd5bd2448903e4f81fb949158eefdeb93e2f40e58d3f
fe5703d23954aeb547b21490226b7e4bc617a90156acdbatab62cBa5fe83be1f9e2d4584
36f9b9119¢c853¢c71fa7¢c7591b6471d9d68366d5bT12833¢c182ac927f7fPedd816e52ecea
715c66e71e350290831fd26d0f16040e1da74b378950429fae8229af0495104549e2de909
d6f8beB9fcfc982e08425da663c181e862510b647f2f679ec16b7226fae6a9b90d8131c7
80a984b231¢c45811156470c143a5a9a611248532b574d40c0ef9728264892ad97d523ca9
146a8f965996dda13bc7eacde9040a7745a92790c2ec6672d8a665761495¢c873ddd4b9dc
347db786ccfeabfb4f584bae9086f43639ade®1f6c81a8f15d3cO1ec9aatObB4699¢c3816
3de65967cc921acc66935cdbead3f393d9f65303a4640c081a6073f762fd78¢c532911ecc
60400688e329d7bca72d24fec7c8cd307130f0dfb37ce333470501d9e2ff16810ede1fc8
11873fe8b38cf1c656d1927¢c190d240c0020514b9%e71f6ad14fee3baac3444111cbalal6
76dc92036e481¢c35b9db29a6282fab619a8bB110265b870f57¢c9b42d48b223¢c348b0621f5
5654fed735bae9344bae117deb583ab54e66a261360468c47e3e40f553127164bb3eb803
d17¢cb76d18d576d942db7¢18b58701fb26699b13e91f15¢c75b35d55eb2b10f6ffad617ee2
c77b6bfaf2fc1b2a4ch2703a528959f80d02e9325¢c88aff95cd51351¢ch6992e4e04ff124
968d790056eef96664ed015¢c4563ec71807022f6b92d8542a0fedabb8190ac2db5ea9c96
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7836cda38839ce3bd5f46369bdb752fec8b047f4fb4608d6b21afc294564ac9d94356623
7f7a6dccebc1805cef60303f6058d43b7b612cce12232e5a895f9e5237da5461b8ee1790
7b7caeb08d25488f80c786c849103d4c44c2cbbcalb57e9a3b55f307¢9¢c299e322a9ec81
abfcc5f38fe036fh17fa343748ef746f0e31350d05a47d0f37002b55624df95831¢c72ddc
e2dfd91382879b1673f5fcb1600c65d560034ee163eeb5c11164ef88efed87f4e364fcdb
e9d6cea384a62afbbaf34a6b4bdbd1b270a733a804d2f58703¢cc99a91e8ce88d992f685b
08d7ede6d36fc821e5094cc69085896f60b2a9d9cachbOc4d77bd44eab94f11638b4798¢c3
e462b8e020e41221f0e14782051f16f2d7cb314dc24d4820549ff27ad458408d1a663f5f5
fc22a4e921ff26c97fa84c5f12d35ad9¢89310d0c9cB75bal373024a1dc208f5f17¢592b5
b5c3bdf4129bf304b2b731d383b844ffc48a234c0do7ff8ff550619f6bb6eff3cad399c1a
2b61bd4aa68a7fd86cf661f73a309c3bafa512b6fc81f7702857d350744958be7050aach
d1f040bfd866df38727df3bfd1ff3896f68550dfcbh520c308feadd1716790b1b6d51ef9c
815e05d537¢c64460893beb9d82¢c350393ad15992e1c1bal6ff59a87c5d6fal9b4e88e2c4
33eBe96ffcb6a8a7d49f84769ff9057bef8daf353e8516a852247e2f17ff13c81be266fff
7¢916c9b726a83058c66acB366335ee6e7b079095¢cf367bf79a3cc38dab2d53e84a3b1a4
ca97f40dd147e0d6c90dec5aa93¢c178096884fc7718a675eee7900e4ch3ccc3601a08bf0o
003c3a029cab62a1924cc5bb83b29817f892c5a5e7253abeb536d58d885008914a94bb274
718a22478f35490d6f9693d0ff50073289adda762b62823a9e4b134478642d9f1c44e205
59bc5506df6baf76056c9cfbf15bb7134cd95f29527f006a0ad9ebcdbb8e8ccfe3757al1f
61c83a25ef44d2856f15d13272de73bfe726df6a775b18157¢c85d419d20a7614dc18eb74
dfb26af89fb2996ebcefe37dbdff37d3d2408411f%aad75f6d2cae122bf90e51ad6c4f6bb
bf85c50a50e78afaf86fa5e367d00c4fdade27148949fb8db485eb7950d63¢c90013313db
410ecf9b314a94c102dc8bf7e9e27ffdbedd64b9441bc687a534874739¢c52759d1af213b
f8ebd916e456561973f822e26aae6827bB6ec4fcd45c146ac5¢c6637168e024c188f93315
dd57e7fb8a12879d1a83fbd2421368a1dbf54898b487951c24ad2535a0344d7f7380808d
44h207ac16b490c51155d275da3b863f775a13¢c8483f05c76aabbb64e8faf96fb2ff78672
361d139183abe3957¢c61431b342779e2fa96b07de7a530469d7096c01567cOcl1ec7d3556
dBac636a9482a84aef2087ad2c2bbb5fc49739¢c16d771203529b1134da®d0373a4e23057
41711a21016a132cd213fe2867b37465a103b68e16cebadadchelda2aB590f2a6d1afa8e
06e29b4dc3c9ae21efbcab7e3c34a0e8f43dfaad882d24e7fcc770ff28450efa19b88de8
3e8327e499b155529745473ce9e1da81e9ceBfala816100c8d08741bfc8260fbBab6624c3
73b5823b587b34d16d1bddb6aB3501f6e8ccac59b877ee751cc841f2290eb8c37fbf119b
93dbebbba700e3ee8e7a697b80d1a304a71e3clebe734a412a8403¢c80d9ca3096c3a764b
f8f6524427efd2648210a387fdcfbdd5e4bbb6c353437750324b320458aaff555fe41765
bb827c3c43d80beelef45dd3993dB6ab1245e9c95aa7976f54ba17aab31¢c8694e9b167a9
86cc289e534f1359f14ae335f7c41683dc85ccafd4ee2b4c1cdd2116552f396ac8d6567e0
f458c8cc0342086c31cOf8bffa3ac0d31677b10494c45e68e66432b3f270a25cd389¢126
943b1d877ac6396d88a2df32c74eff79b9dbf1504b3cd55bcbbfa8ab2a16979dfa53631a
5d7d948bdc26c37eed9d2e2855338d029365b63b6b22abc211ed2ac1d3974550d2d783be
4c8b286fd8868a7c221bal15a527b1ccd14c50fc85907016930691f44f593a9c4ed3alcec
24f026735b719275fe27af036d234baeb812c5d60babae2f2b7032f0ad34a09cf98537a8
b623f266eee28151acaa735af300adb6ce3e33¢c982b46db37479d5e3ad808b22b1453451d
ee5dbac26a03ae64990917b7060ee48281e1b8c486218a8c20d371f621fdd4466254c5d3
cab08fcB7dc96b41c83d7553771fe0363d11969802431cd4f2ff5cbh92eb362591f12cf6f6
9fcd25727309235aa75acdd915¢c5a09403194a27b2f3b11cf51240ffebBad57d383dd495
03d3021ee19e83ef1b5d7f0aa243c7a4b69978e1ef33911ecc3208351a1e459%9ee1f672be8
8db2f0f5755758468a4509d067f5edafb45334179d1317a4130e45320019¢cdc3113222c7
933f0d12f3a71b23461cb9ebf072c3f7001797¢c9124bb7f39778c7b393ecadeece2f6fd9e
d76139d16291722bf9bf68761e30743864%ee7e0042e7801e8c46d741fb216b13ab8d243
c608d7d5cc6cc758d429¢c90b9%ac1dc1275314bd506fbd4e41767c8e8ec02282375b4f9%e2
d77b78c1c00dfd527¢c07506d0803dd2b9963535281¢cb9473f0B3¢c37fc34b22aca3feab6630
dc1f53e7ce938c9dbe35500761Td724675107f2cbdf186389f1894921f6388da43baf6f9ea
72982f665dch1ec9f861021ee974abb8d0e36da8187dbb5dbedc7100f0cO7fb6cO702e84
€9591ee3c6cd9ca2482079556559ed691dbd97dcObb1f052d64a938e260795192a876f97
bf34097eb4380cb16e7415f58021fdf7dec9df8e521575b62d618bfc331b7efc3ead92394
f73a0808df15e8794818649d9675edf3daaed3c5170a843d448bd1ec5d2e8e5dfd4254e3
34f4ad27d73b614fe0f8542a0a644f61824422e8e1e10cd125b9363dab6fB15354baa2449
21f8960ebc44f97ad1a29330acbadbce3269922e9a1990feb9e4c89a7e34368a04b79f5d
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b62cda84af2baf28594de966674fal11ed21634922f8e5b4dbcOb9c9¢c899881dcaba8d672
4d114b231b1dc3088337a45070f5846c742f6184b0f0a1e55fe87bf37822cfc3ddb356¢3
97ef85d9¢c1cBc65db191a9d03469096c2ce42b919145708e3ee8b35e8d72db1¢c738d3a43
89ae996f9604ea6903e671acBbbe56c8ba108cdafBd1bdcc69046447065c9a858adc8cdcO8
f4449ef11f4d0e28550586478ac6c8a8c8aed3927ca90e3b31fc8f5722aa68adb28642c1
4706b8ab0e413201305f9f1a899f2ddd5fb6eff9985d0e57009956bc24f1d2¢c7b420eb37
16a284df6408e38cedc4c7ec1c11c205¢c8567cda8b12d4d8d97691015be532160a5a1731
d8af5bd17a35f0d958ca423abfd1c6346f9472ba7d7aa70b845ff343acdf9153aa939bcd
101fe578fafe84d4cc77c5b67eff3bdbc5bea27b703d4ca3cb5¢c4f4943855ff512517b2¢
57535bcca7726e7c2cc739dc65¢cf805b018167ce1324ea5578f9afB378eb281¢c2a3b28fd
ab5775a4249bbe587¢c06077eb20c1ddab672d4206cbcb0d48b461b92bdee4249408f132e
3a36e63e8ebd8dced63ef150da21¢c8264bdc65379a39f0331895e6d589444d9dbd561762
6252d7145905dab7ed44ab8d14707fb1c19198196da8fc7388056a7a59fbBe19ccO5d88c
€6a60802c731f9d785b48992318ae993397044f43¢c38709c319ef5a8e68a452bc5b79bd86
ae50981e58f7cbc58¢c7e17946804ab019c18a570c499e8b425a600201ef63a40f7d918b6
Oec9eebab668201cdab4624c35fdcO14cdfat2e7749e056f195f1eefc1949420e5569¢c461
bc26f888b1acabB418552ad2dc1c5b62e6c972b60bab43344d52cbdade3286497595a5adc
1c40d0f10366cc9dbf9fbBe22445d5e7ba14c759fbfd1d40000000000000000000000000
0000000000006080T181f25"'])",

"raw_to_be_signed": "846a5369676e6174757265315827a2013830045820b788acf
242f1f1d6532926d816e76e1636874267f2a48c84c4e65789ab80cc0240581d68656¢c6¢CH
f2070617374207175616e74756d207369676e€617475726573",

"raw_signature": "d5bd2448903e4f81fb949158eefdeb93e2f40e58d3ffe5703d23
954aeb547b21490226b7e4bc617a90156acdbatfab62cfa5fe83be1f9e2d458436F9b9119
c853¢c71fa7¢7591b6471d9d68366d5bf12833¢c182ac927f7f0edd816e52ecea715¢c66e71
€350290831fd26d0f16040e1da74b378950429fae8229af0495104549e2de909d6f8bedof
cfc982e08425da663c181e862510b647f2f679ec16b7226fae6a9b90d8131¢c780a984b23
1c45811156470c143a5a9a611248532b574d40c0ef9728264892ad97d523ca9146a8f965
996dda13bc7eacde9040a7745a92790c2ec6672d8a665761495¢873ddd4b9dc347db786¢
cfeabfb4f584bae9086143639ade®1f6c81a8f15d3cB1ec9aatObB4699¢c38163deb65967¢C
c921acc66935cdbead31393d9f65303a4640c081a6073f762fd78¢c532911ecc60400688e
329d7bca72d24fec7¢c8cd307130f0dfb37¢ce333470501d9e2ff16810ede1fc811873fe8b
38cf1c656d1927¢c190d240c0020514b9%e71fb6ad14fee3baac3444111cbalal676dc92036
e481¢c35b9db29a6282fa619a8b0110265b870f57¢c9b42d48b223¢348b0621f55654fed73
5bae9344bae117deb583ab54e66a26f360468c47e3e401f553127164bb3eb8083d17¢cb76d1
8d576d942db7c18b5870fb26699b13e91f15¢c75b35d55eb2b10f6ffadb617ee2c77bb6bfaf
2fc1b2a4ch2703a528959f80d02e9325¢c88aff95cd51351¢cb6992e4e04ff124968d79005
6eef96664ed015c4563ec71807022f6b92d8542a0fedad®b8190ac2db5ea9¢c967836cda38
839ce3bd5f46369bdb752fec8b047f4fb4608d6b21afc294564ac9d943566237f7abdcce
bc1805cef60303f6058d43b7b612cce12232e5a895f9e5237da5461b8ee17907b7caebB8
d25488f80c786c849103d4c44c2cbbcalb57e9a3b55f307¢c9¢c299e322a9ec81abfcc5f38
feB36fb17fa343748ef746f0e31350d05a47d0f37002b55624df95831c72ddce2dfd9138
2879b1673f5fcb1600c65d560034ee163eeb5c11164ef88efed87f4e364fcdbe9dbceal38
4a62afbbaf34a6b4bdbd1b270a733a804d21f587063¢cc99a91e8ce88d992f685b08d7edebd
36fc821e5094cc69085896f60b2a9d9cacbBc4d77bd44eab94f11638b4798c3e462b8eb?2
0e4f22f0e14782051f16f2d7cb314dc24d4820549ff27ad458408d1a663f5f5fc22a4e92
1ff26c97fa84c5f12d35ad9¢c89310d0c9cB75ba373024a1dc208f5f17¢592b5b5¢c3bdf41
29bf304b2b731d383b844ffc48a234c0do7ff8ff550619f6bbeff3cad399c1a2bb61bd4aa
68a7fd86cf661f73a309c3bata512b6fc8117702857d350744958be7050aaco6d1f040bfd
866df38727df3bfd1ff3896f68550dfchb520c308feadd1716790b1b6d51ef9c815e05d53
7c64460893beb9d82c350393ad15992e1c1bal6ff59a87c5d6fal9b4e88e2c433e0e96ff
c6aB8a7d49f84769ff9057bef8daf353e8516a852247e2f17ff13c81be266fff7¢c916c9b7
26a83058c66acB366335ee6e7b079095¢cf367bf79a3cc38dab2d53e84a3b1a4cad97f40dd
147e0d6c90dec5aa93¢c178096884fc7718a675eee7900edcb3ccc3601a08bf000B3¢c3a029
cab62a1924cc5bb83b29817f892c5a5e7253abeb536d58d885008914a94bb274718a22478
£35490d61f9693d0ff50073289adda762b62823a9e4b134478642d9f1c44e20559bc5506d
febaf76056c9cfbf15bb7134cd95f29527f006aBad49ebc4bb8e8ccfe3757a1f61c83a25e
f44d2856115d13272de73bfe726df6a775b18157¢85d419d20a7614dc18eb74dfb26af89
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fb2996ebcefe37dbdff37d3d2408411f9aad75f6d2cae122bf908e51ad6c4f6bbf85c50a5
Oe78afaf86fa5e367d00c4fdade27148949fb8db485eb7950d63¢c90013313db410ecf9Ib3
14a94c102dc8bf7e9e27ffdbedd64b9441bc687a534874739¢c52759d1af213bf8ebd916e
456561973f822e26aae6827b06ec4fcd45¢c146ac5c6637168e024c188f93315dd57e7fb8
a12879d1a83fbd2421368a1dbf54898b487951c24ad2535a0344d7f7380808d44b207ac1
6b490c51155d275da3b863f775a13¢c8483f05c76aabbb64e8fafo6fb2ff78672361d13918
3abe3957¢c6f431b342779e2fa96b07de7a530469d7096c01567cOclec7d3556d0ac636a9
482a84aef2087ad2c2bbb5fc49739¢16d771203529b1134dabd0373a4e2305741711a210
16a132cd213fe2867b37465a103b68e16cebadadcbe1da2af590f2ab6d1afa8eB6e29b4dc
3c9ae21efbcab7e3c34a0e8f43dfaab882d24e7fcc770ff28450efa19b88de83e8327e49
9b155529745473ce9e1da81e9cedfal1a816100c8d08741bfc8260fbhBa6624c373b5823b5
87b34d16d1bddb6aB3501f6e8ccac59b877ee751cc8411f2290eb8c37fbf119b93dbebb0a
700e3ee8e7ab697b80d1a304a71e3clebe734a412a8403c80d9ca3096c3a764bf8f652442
7efd2648210a387fdcfbd05e4bbb6c353437750324b320458aaff555fe41765bb827¢c3c4
3d80bee1ef45dd3993d06ab1245e9¢c95aa7976f54ba17aaB31c8694e9b167a986cc289e5
34f1359f14ae335f7¢c41683dc85ccaf4ee2b4c1cdd2116552F396ac8d6567e0f458c8ccH
342086c¢c31cOf8bffa3ac0d31677b10494c45e68e66432b31270a25cd389¢126943b1d877
ac6396d88a2df32c74eff79b9dbf1504b3cd55bcbbfa8ab2a16979dfa53631a5d7d948bd
c26c37eed9d2e2855338d029365b63b6b22abc211ed2ac1d3974550d2d783be4c8b286fd
8868a7c221ba15a527b1ccd14c50fc85907016930691f44f593a9c4ed3alcec24f026735
b719275fe27af036d234baeb812c5d60babae2f2b7032f0ad34a09¢cf98537a8b623f266e
ee28151acaa735af300ad6ce3e33¢c982b46db37479d5e3ad808b22b1453451dee5dbac26
a03ae64990917b7060ee48281e1b8c486218a8¢c20d371f621fdd4466254c5d3cab08fcO7
dc96b41¢c83d755377feB363d11969802431cd4f2ff5ch92eb362591f12cf6f69fcd25727
309235aa75acdd915¢c5a09403194a27b2f3b11cf51240ffebBad57d383dd49503d3021ee
19e83ef1b5d7f0aa243c7a4b69978e1ef33911ecc320351a1e459%9ee1f672be88db2f0f57
55758468a4509d067f5edafb45334179d1317a4130e45320019cdc3113222¢7933f0d12f
3a71b23461cb9ebf072¢c3f7001797¢9124bb7f39778c7b393eeadeee2f6fd9ed76f39d16
291722bf9bf68761e307438649ee7e0042e7801e8c46d741fb216b13ab8d243c608d7d5¢
c6cc758d429¢c90b%ac1dc1275314bd506fbd4e41767c8e8ecB2282375b4f9e2d77b78c1c
00dfd527c07506d0803dd2b9963535281cb94731f03c37fc34b22aca3feab630dc1f53e7c
€938c9dbe35500761d724675107f2cbdf1863891f189492f6388da43baf6f9ea72982f665
dcb1ec9f861021ee974abb8d0e36da8187dbb5dbeBc7100f0cO7fbb6cB702e84e9591ee3c
6cd9ca2482079556559ed691dbd97dcObb1f052d64a938e260795192a876f97bf34097eb
4380ch16e7415f58021fdf7dec9df8e521575b62d618bfc331b7efc3ea92394f73a0808d
f15e8794818649d9675edf3daaed3c5170a843d448bd1ec5d2e8e5dfd4254e334f4ad27d
73b614feBf8542a0a644f61824422e8e1e10cd125b9363dab6f015354baa2449211f8960eb
c44f97ad1a29330acbadbce3269922e9a1990feb9e4c89a7e34368a04b79f5db62cda84a
f2bab028594de966674fa11ed21634922f8e5b4dbcBb9¢c9c899881dcaba8d6724d114b231
b1dc3088337a45070f5846c7421f6184b0f0ale55fe87bf37822cfc3ddb356¢c397ef85d9¢c
1c0c65db191a9d03469096c2ce42b919145708e3ee8b35e8d72db1¢c738d3a4389ae996f9
604ea6903e61acBbbe56c8ba108cdadBdibdcc6904644705c9a858adc8cdcP8f4449ef11
f4d0e28550586478ac6c8a8c8aed3927ca%90e3b31fc8f5722aab68ad028642¢c14706b8abo
e413201305f9f1a899f2ddd5fb6eff9985d0e57009956bc24f1d2¢c7b420eb3716a284df6
408e38cedc4c7ec1c11c205¢c8567cda8bh12d4d8d97691015be532160a5a1731d8af5bd17
a35f0d958ca423abfd1c6346f9472ba7d7aa70b845ff343acdf9153aa939bcd101f0578f
afe84d4cc77c5b67eff3bdbc5bea27b703d4cal3cb5¢c41f4943855ff512517b2¢c57535bcca
7726e7c2cc739dc65¢cf805b018167ce1324ea5578f9af0378eb281c2a3b28fdab5775a42
49bbe587¢c06077eb20c1ddab672d4206cbch0d48b461b92bdee4249408f132e3a36e63e8
ebd8dced63ef150da21c8264bdc65379a39f0331895e6d589444d9dbd5617626252d7145
905dab7ed44ab0d14707fb1c19198196da8fc7388056a7a59fbBe19ccB5d88ce6ab0802¢C
731f9d785b48992318ae993397044143¢c38709c319ef5a8e68a452bc5b79bd86ae50981e5
8f7cbc58c7e17946804abB19¢c18a570c499e8b425a600201ef63a40f7d918b60ec9eebab
68201cdab4624c35fdcB14cdfat2e7749e056f195f1eefc1949420e5569¢c461bc261888b
1acab®418552ad2dc1c5b62e6c972b60bab43344d52cbdade3286497595a5adc1c40d0f10
366cc9dbf9fbBe22445d5e7ba14c759fbfd1d40000000000000000000000000000000000
0006080f181f25",

"raw_public_key": "424b2f267e58d5b3b44d71acfc6a656bb269506d57c61db1c880
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bcfalfeab443f0942ab8bdbad7d708abbc356078f6d99a252271fe62¢c74091eb94atb9b9
264c50a888e0dfed80cd5fb2cbd3667e60d539ebe44930219cd4faed15dbb3455a264802
b9f49bced2ee7550feffdd4642a55ade693868a460cbecB3f4fc99a4e30bccffa8ad75e5
395396674ebb81a94937587880f6dbd27bf1c4f5a9ee43cdd8bBe53b3b7fb49c73adfbec2
d418c54303520c29bf97e26ee57db342d957¢893936522d0942b41d82ee3772a00570adf
b545¢c1143922b04961f826a0a970064b36ddf534b5f8e1c1cdOb5565ea846b45431f06181
43ece89777bb3f61179ad20295feBabebb2aecbeechc2ef38f2ac1a22dc93b7b126336223
c55b61eb8cB795542bbb2dc65e722eadc6866ffa9683beb8a999ad7a83e5e6e016c2e4c3
5f6f7649ad3bd52ec67ec1c5¢c6e7b9972771218be9554bba7727f0b84c44b9bBa8bd831f
cff2c9779ccd4cal30cb6ad75b04983e41de893ee5f39ea7355180b709¢7045¢c22d33a083f
6aed7a114746d1bfdccbee5b9043879bb5a2e120e2a4636283f4a1cd4924a2debad4aa3d9
9ddd88f48aaad4e88bfd1ea769d82c10779f2ded796db542971ca289b76863ede5997b7e9
ce183b43ccec278b10d92b87442ceB435bb1625171db5554b470239¢c50d2a0c3a41b2a38
807db070b47bfb3e7d10f3cd979d69963¢c8d79f80629cc4a48ebB4fchb3d708844febaa8b6
ddffe1ab64d59358e6505c4ec1d7cbb14ed2212df458ecefcB3fed3037b1505a4c944432
2f5f98dfa91a4ch8c45860a2dadc7515350bb6d431e49ab6bc8f5ba956e682b0e513321a9
7d1962602891c9078f62a8a9646a31387a6f09684264837899e0d8ec7d11¢c565901298b2
0b345081690eb4c562c1aa3a25bef06566cb34c79bcOb25e4095d6ba793e81311e41a332
9152686100d4897f84fc4edf4b26d545365785ead8d63aef64a87cOb91a2e5500383956¢
df5f6e37cf9d5482d1c8e3a5be38f1725%9ac45¢c9falc4bd3bf177d312ee52a6dab23c057
22a8738274dda8d1b04e99831¢cf57¢c87282a256c565¢c296d0524a063a3a41a48a8300997
8d98d8abf61af68e8013b594fe151d9bec199902c4c70b49584201743¢c6b53103d21d24b
dfe78dc90b5a188b418d772179988d0416c94d4c57¢c0860b9d7b53d4cd261f332a185156
5d52ac37f008747cafe320f363d9bebbe4117db43fd8aecebe5eBce2f54e3f0367eb3cc97
1bbebc301a8e52f96094936035c6ee3ca2d13db483a0dd04dc16247dedeB894ad7cb7ela
e7ebd4f8f900582b20021e771f70254501cb6ac3dd15d43bbb7931¢c5283244312158c2eb1b
3e1117e194f0aled4c783efbc62c9f81c21562d0d34a5f042b5eaaf32f31f95¢c5b055f4e7
a2070fb096f56c415549cde741f3864e8b9fc27e3299724b4639986044b55928fd6972785
b280c25a3e21aab814ecbfbBc3cbecd914907ec907f25a1d88bce3d319ae8222a35945db
62af7cc75cd29c1f5d98fcb93f750dc3031076979bb51dfc37d23e8eea78073a24d3e26¢
68e7bb10e459f2577b90080359aePaec10318dcd9eBf9e34029¢c31b3e54b1855645db420
618783346dad5b55eddb4f977b326a655525ebe2195eca9cec38a3¢0d2273b77d3e68f19
01c2cab149734a51177bcb889476b18cba®9fa8b9b46d94a2946f358e1decb1998652¢c58
a90852423e2c85e79d19724461627e6390d1a81fb1a72f9c7edc4bd747dd5¢85217b5856
141028414ddbe71458f0aBb2b589df2e1b0851783b8f718676b1defbae98ba496c2a935e9
2eeadeaPa8393ef59f9e914f0743fe65640ddf9981ceabdbdd957a534ad4e790efc974ee
89938ad99d53¢c5b680775399326834729bb37b082e795f8d87f52e6c8a8db68e515¢c277b
bea82a7570d4280896c987a0608903e306c632a223¢c55f0ea3682039c4a3f5440f4b5ac3
eb6ed2b2dc900cecc72b72f50e49b2629ad30f0487b2707b8628618c4f55659b25f9bdd7a
6af460cc3c57a3982663bb717461581e196894929d84153d87a71482d284b5b894ce1a78
216b2aB11f2b88742cee52d5133e8fe77edae242f5af91637¢c37ffca32430509b2fe4756
303a9a3659fe32528af1e10d8d43bea991b2d109786cc66d35b1d78df254b92cdaa40f91
a987e4a922ca81050e5bc3530ca85493bdf2a825374d0a8310a6860284ec3ec732326¢eee
ffc42bbd42bc91b73e5e7¢c6b599d016490637629f3876c3e42f8db590e66a85a7838¢c818
f78fffb4853chef09434989803545dca87657cf7c7e7eb6ata71382bc10fadbb6480f243e
eal1b861101006fadcff3275621943cc58eb4dc3an428a5e425670fe82268de71¢c511d8ff
bdc11b08dof961120e971015ad5f448886b802e3fac11672319d487¢841f1001339¢ch96978
4cb5734412807f8b425f1d73caf8496d742ed237f4c9fcd5a4e84fba7e27fb1a8ae12c4f
0427ae24e910d951bd8c35d61f8a678dbB1caeca8ef789a95b62ee1b8c5d32c6baas36bas8
8a1070eab1aabbf59294e3f61f974c4c91cafc5bbfeb7ecfd57a18fb7557d71e06e900d28
1bBb49aabBfeabb35714af33870edd7ac2393d93177f79ee5606c9df176f025ce49ab6e5f
f51a2a412ebf86ac0f40471c96ad4c119df230be6173df530ed656chd8069214741ecdd0
271c603fb6c4a8614ff878d33e726cac6693e938ca3fba82c4995¢c14a2d4af9014fedc4lc
50b794cac596b52189f66a7106fb325b526ea"

}

Figure 7: ML,_DSA_65
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{

"priv": "0000000000000000000000VVVVVVOOOOOBOOVVDVOVNNNNNBOBOOVVDVBV00O
000",

"key": "a5025820d9bc439f97bd6d4093e68f0f3fcfB9c9a97adf888ed7308dd56524
7a166cb4faf10703383120590a20e45ffc8cc73db885dc662e62a18cd8e3803297117fab
658814a985b5ff1db7b468cfc82bb929f1d86b77ed14f5ae16a65368772¢ce51912410105
€0456975ae91fdb643b512f124d5e60bd68b8c7e31feB1c7bBdc65ae470501cc565a6e1d
fcfcfd12565433c4atedd511821e2e9610c45275e2836dee35ced69d7efab672fd1e4318b
ef5eb6e897e8b451aa202dedB42b2aaef77a7be3f699146da229a8bdb3ffa496445967e7
5217bfbc90481f9956443d8731f833eb30de10dac96fffe7cf65eab445c3e31e8601e133b
e6a100764fe3196e267726441f31751fbf9a61t5880644f4e7275e57de2bBf105e4db055d
50dd1¢c9¢934fddf535b8de28b0c74c0449f222cd2edBbb8fbc775ccee8c940665b40712
f4f7e00750e9e1e4cd9cff25d1945¢c3e9bca53ccd4f12eee7581856ebd68f26845956e3e
7beb761f0fe75bdd31bfe2faB18113397b387bd59d62a68b8af7fa245ab932e69f778e2¢c
eefd21304fbb8099ea13d8ea57¢c1813197a2f75ae251075b51dad381853669e9d5f98a36
55098941993a1594860fba71fe530ee5c29f58f2978af688ccb75a5838a359¢c112e98e25
a8583ac8dac1f861fd58e2afha5de5a52e020904f5b42bcB874e35befcf3e6119684768F
36e008f04712177cebe627607381e56eaaee161c1729b8de51dbde474d48cc68249ea271
62b87993e60c84edb6cc6423ch3676d9eb50b2cab5a3a049ef131381d623fa6fbcbc9dble
7ccB25ea0418b9dad2ccb6ccd4e95fa2cec24feeca70318a751716b7213f63edbf65a6333
8357f838f94ec071822c24851248885107b3d1¢c4e924678c7614eal1af038104619f2ae37
2940becfab69e29cbb5ff6c3e20a47bed4adf74bac34c133cBBaba706accco6ffd3d8edfbdb
9a99704e1283¢850d8¢c58d1e5753¢cd9587b83c4c346cb9a58137213ec10834c66adfe2bb
5c501a8ef2ecadd1b677a3df1a6deb86ebf0722¢c4f5030e20f9018dd5b6fc53eea24fd92
b7b5b4025feae996d3e48fd4c650d82dbad7eaf936639698512126253d2ef6847¢c8518e8
565cc9a5495c6fff57cde7323882c54a7db470ab2daf8ffd2bf794fa7¢c692d9e7fbd532e
ecc1d7880e2cabb3216128be28b4a9f1d151fac97808b0bd98b7b43a612a%9ac865812bfe
ac6f47460277840b52a3b087f916ca7cedcdf768ea2bd19ea21155f84b4ab4c4000ad2ae
0587154d560bcPad477a4f9329a8984dd31eb1f2a05e3d918701d6308cfcalaf61ef088d2c
5581ach463e439902e5d425719e956b8d6df7305b28e0ff27d3ad0de2085d292499b19a3
390d4396fb3bac9a8d8chead2a7a4290fc9ac6fcafd5f98a614a45a39cbe24360f84d14f
8e472712aceb74dbf45b53d49a0ed4737e476ffc4d5b2f7cd247aa186d3b764ad9e9cfeee
456a73c291d8de3912414ac43911¢c372173ad7b472af35c6853ced2fe7b5fe0a89565ab3
3baa6f65cdd928319d7065e040e7a5e84f%2aa903f7648094badB7136b16927b8ecb6dbc2b
efBcc2856de1e795923e1412¢c49f24deebb6c21f6c8a9765¢c9¢c7986e0dadb4c67d8e0dOcS
d466824fb923d8573148990cd2ef133¢c78ceecab72ed9dd285¢c5a3766852d54534207ffd
34027f6c76ede8fd1a32d72¢c30048bbaa797d5df6fde27d087de5721ad7b7fa3e8d3f70d
6bfc3ab2e252335368bbfal5acb5cb37d4694e8b23cebe25de9¢c925a221a183b904d3 185
df9929a919¢c54d6f87457373a0dbecc1403e4cbbe620999435e80696634cd1a8e4747e98
25bfa336e5bbad14f73640f1b9febe800dbaefe1630c61fae635b074c564eaa9db189c9e
7302873fc64e6d497bc5c29080987a07a21d4af210703a4fa07f2fd816f12fd1e29b4cof
44afe9bd4aleaa8a7ae6f02a5b4258f52caf6127f62632a67cf4e8310be56a7c28c86b2e
277600c3e92c8d23d42586244c571e90568df202f2f6d811f860a565f9eb91a3¢c78372e2a
8b1be61c5418cf49bf2d6c8955d4a482a9919b7660b3f9a4404ffc454eab73e1e4b2689a
b2cca4e46bd7004a6c491fa26ee7a57d60f35edb2b821e6266442c8f335d452d524¢c772¢
0353724c23c7dd15b7aa155e91442022140c5fcbB153147edcf3e8952f610399a3¢c88066
a72756c9409915de63f64fa797841c57¢c796¢c6fc550ef745dfe9f179457f94755ae5a250
6a764f327e550be3dc14dd41f3b04b147d454938c63a8d69b2eadc5710ecBb36e3ab6c725
71fa5d59dded36c42033df35af056966ffOcd1204008971aabbad9fb97b685ab9ffa2a9d1
778104cd2c3b326de1fcbc242e94d0311¢c3275b12850ed30ceead3a2ee6d060508411d43
9615421d8b6d067cf7cb5e826785fbe119e05e21bd879b64f57cb0cd1972¢c2815f20abe7
cebab34dof471af44baad179e906441221f5f33288e689ddddc5ce833e9755df1e73¢c65¢5
a201cd4ede2ffabb19274927719d2d38fdb7a65aa43708b7fa%9a%94aa7d3210253d78d3b18
1e1020d000BbdBa1dcB5d447f9f58ebeb84c65b36c8afch83727a1508994e826957a663b
0b9b8akB3325ab6d6d6462ee4e106019c0dffe10323b7bde7d82a38f85fdB8786e860bab
6c161b64b0708c363de5ch6at62d8db3c243d1e1b712cb1d59e942b9b6b4295a5a500b182

Prorock & Steele Standards Track Page 44



RFC 9964 ML-DSA for JOSE and COSE May 2026

cbd5fd1bc6ce9376d91b47a2284f1fbeBad1cB48cc2cfbb4afa3a9eb9697503b69fecad9
Oeba7e9441af9cad44chb3acbb5ed66e591c201fe30efa8a7c471dc613d6254c263a8e1321
04bec47f1aacb3b2fcd4051b69b5e3fcb1c147a65¢c2f90c4b5188bafc521cabB83c12a309
da50b5a7517727ed41228ed123fe1b152f6a6319cd623bf34ad7b8e064ab993260bcbd40
5f5b7fffo9b2fa40ba5ed5630242539e5d96823e89dc818a13d16675ee3079d976f694f5a
cc9760ae789e9b3391b289%eBe22a7ef17cc6a4577157b6d95c09baadfd532e3eeBa29081
0ed35e56bb19d9b61fb98a97¢c617425b06093d98a5cfBee2dd127fBeeabbBb9abc67fbe7
61db9b77e5d5bba9701da1b883e521a0cfe88451f57bd36085b67e56T061f84a2e6a152a
71bcebe522daab6afa33ce22e537fa9793d28b617e6cPad176a83aa3be578afacof2f554
7c5516d218984755b7445c7143afa4e551fce@071bdb873b34e6b9e2b9e79edBc69d288e
d6421f237e860a0c6492ebbdd2a44c2c4f368dbe99941b1e8561d859d3859f496cee3d74
1f252973f8fcc539c409e35cc80a5edb6df23¢cc3a656013131F5d681fd9540c5291a9e30a7
2e38c96413c47¢c61ff84fde78d011b0B1b4154d1b920afo03f7abb1e1999deaba766cfofd
2702b3ceBee57af931b62124b0861b163a3b91aadbea28076c3432df3b29b6c4e1ba588d
ef420071fc157de90eb2722ecc9abB0df3c669383a61a91bb67bd287ce349b4745ee7a47
9dbceef166b9acc412eb579fcd6437307edda253d606b7be7599¢38092bc52a8598480ed
ab8b82b1d21¢c565d2137ceaebb6642619b16133d91205d6355029e9cdfeb9a28b373d959
16b6b707d4c712cB9cf36daf1a511b2bedb1aa70ee58d46a0666bb287784b0a3840c589a
7a04d5d6f2216be90aad4a512d5632f5c9bfe7b8b133821999b95d367¢c7¢c46b968074ce31
5197a5ff3545¢c7b77a804ade56a95b5c24cdece5937b5¢0366d93adB3da%9bc5db1b551df
b91e9b343d2b57b763439686d4a321582000000000000000000000000VOOVOOOOOVBOOOO
00000000000000000000000000"

"key_diag": "{2: h'd9bc439f97bd6d4093e68f0f3fcfB89c9a97adf888ed7308dd56
5247a166cb4fa’', 1: 7, 3: -50, -1: h'ed45ffc8cc73db885dc662e62a18cd8e38032
97117fa5658814a985b5ff1db7b468cfc82bb929f1d86b77ed14f5ae16a65368772¢ce519
12410105e0456975ae91fdb643b5121f124d5e60bd68b8c7e31feB1c7bBdc65ae470501cc
565a6el1dfcfcfd12565433c4afedd511821e2e9610c45275e2836dee35ced69d7efab72f
d1e4318bef5eb6e897e8b451aa202dedd42b2aaef77a7be3f699146da229a8bdb3ffad496
445967e75217bfbc90481f9956443d8731f833eb30de10dac96fffe7cf65eab445¢c3e31e8
601e133beba100764fe3196e267726441f31751fbf9a61f5880644f4e7275e57de2bBf105
e4db855d50dd1¢c9c934fddf535b8de28b0c74c0449f222cd2edBbb8fbc775ccee8c94066
5b40f712f4f7e00750e9e1e4cd9cff25d1945c3e9bca53ccd4f12eee7581856ebd68f268
45956e3e7beb761f0fe75bdd31bfe2faf18113397b387bd59d62a68b8af7fa245ab932e6
9f778e2ceefd21304fbb8099ea13d8ea57¢c1813197a2f75ae251075b51dad38f853669e9
d5f98a3655098941993a1594860fba71fe530ee5¢c29f58f2978af688ccb75a5838a359c¢1
12e98e25a8583ac8dac1f861fd58e2afbasde5a52e020904f5b42bc0874e35befcf3e611
9684768136e008T04712177cebe627607381e56eaaee161c1729b8de51dbde474d48cc68
249ea27162b87993e60c84edbcc6423ch3676d9eb50b2cab5a3a049ef131381d623fab6fh
cbc9db1e7ccB25ea0418b9dad2ccbccd4e95fa2cec24feeca70318a751716b7213f63edb
f65a63338357f838f94ec071822c24851248885107b3d1c4e924678c7614ea1afB381046
19f2ae372940becfab69e29cbb5ff6c3e20ad47bed4adf74bac34c133cO0aba706acccoffd3
d8e4fbd69a99704e1283¢c850d8c58d1e5753¢d9587b83c4c346cb9a58137213ec10834chH
6adfe2bb5c501a8ef2ecadd1b677a3df1a6deb86ebf0722¢c4f5030e2019018dd5b6fc53e
ea24fd92b7b5b4025feae996d3e48fd4c650d82dbad7eaf936639698512126253d2ef684
7c8518e8565cc9a5495c6fff57cde7323882c54a7db470ab2daf8ffd2bf794fa7¢c692d9%e
7fbd532eecc1d7880e2cabb3216128be28b4a9f1d151fac97808b0bd98b7b43a612a9ac8
65812bfeac6f47460277840b52a3b087f916ca7cedcBf768ea2bd19ea21155f84b4ab4c4
00Pad2aeB587154d560bcBad477a4f9329a8984dd31eb1f2a05e3d918701d630cfca9af61
ef088d2c5581ach463e439902e5d425719e956b8d6df7305b28e0ff27d3ad0de2085d292
499b19a3390d4396fbh3bac9a8d8cbead2a7a4290fc9ac6fcab45f98a614a45a39¢che2436
0f84d14f8e472712aceb74dbf45b53d49aPed4737e476ffc4d5b2f7cd247aa186d3b764ad
9e9cfeee456a73¢c291d8de3912414ac43911¢c372173ad7b472af35¢c6853ced2fe7b5feda
89565ab33baabf65cdd928319d7065e¢040e7a5e84f9aa9031f7648094badb7136b16927b8
ecbdbc2befBcc2856de1e€795923e1412¢c49f24deeb6c21f6c8a9765¢c9¢7986e0dadb4co7
d8e0d0c8d466824fb923d8573148990cd2ef133¢c78ceecab72ed9dd285¢c5a3766852d545
34207ffd34027f6c76ede8fd1a32d72¢c30048bbaa797d5df6fde27d087de5721ad7b7fa3
e8d3f70d6bfc3ab2e252335368bbfal5acb5cb37d4694e8b23cebe25de9c925a221a183b
904d3f85df9929a919¢c54d6f87457373a0d6becc1403e4cbbe620999435e80696634cd1a8
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e4747e9825bfa336e5bbad14f73640f1b9febe800dbaefe1630c61fae635b074c564eaa9
db189¢c9e7302873fc64e6d497bc5c29080987a07a21d4af210703a4faB7f2fd816f12fd1
e29b4cof44afe9bd4aleaa8a7aeb6fB2a5b4258f52caf6127f62632a67cf4e8310be56a7c
28c86b2e277600c3e92c8d23d42586244¢c571e90568df202f2f6d81f860a565f9eb91a3c
78372e2a8b1be61c5418cf49bf2d6c8955d4a482a9919b7660b3f9a4404ffc454eab73e1
e4b2689ab2ccade46bd7004a6c491fa26ee7a57d60f35edb2b821e6266442c8f335d452d
524c772e0353724c23c7dd15b7aa155e91442022140c5fcbhB8153147edcf3e8952f61F0399
a3c88066a72756c9409915de63f64fa797841c57c796c6fc550ef745dfe9f179457f9475
5ae5a2506a764f327e550be3dc14dd41f3b04b147d454938¢c63a8d69b2ead4c5710ecbb36
e3ab6c72571fa5d59ddeB36c42033df35af056966ff0cd1204008971aabbad9fb97b685ab9
ffa2a9d1778104cd2c3b326de1fcbc242e94d0311¢c3275b12850ed30ceead3a2ee6d0605
08411d43961f5421d8b6d067cf7ch5e826785fbe119e05e21bd879b64f57cb0cd1972¢c281
5f20abe7cebab34d0f471af44baad179e9064412215f33288e689ddddc5ce833e9755df1
e73c65c5a201cd4ede2ffabb19274927719d2d38fdb7a65aa43708b7fa%9a94aa7d3210253
d78d3b181e1020d000BbdBa1dcB5d447f9f58ebeb84c65b36c8afch83727a1508994e826
957a663b0b9b8ab0B3325abb6d6d6462ee4e106019c0dffe10323b7bde7d82a38f85fd0878
6e860bab66c161b64b0708c363de5c6af62d8db3c243d1e1b712¢cb1d59€942b9b6b4295a5
a500b182cbd5fd1bc6ce9376d91b47a2284f1fbeBad1c048cc2cfbb4ata3a9eb9697503b
69feca990eba7e9441af9ca44cb3acb6b5ed66e591¢c201fe30efa8a7c471dc613d6254¢26
3a8e132104bec47f1aach3b2fcd4051b69b5e3fcb1c147a65¢c2f90c4b5188bafc521cabd
3c12a309da50b5a7517727ed41228ed123fe1b152f6a6319cd623bf34ad7b8e064ab9932
60bcbd405f5b7fffo9b2fa4Bba5ed5630242539e5d96823e89dc818a13d16675ee3079d97
6f694f5acc9760ae789e9b3391b289eBe22a7ef17cc6a4577157b6d95c09%baasfd532e3e
€0a290810ed35e56bb19d9b61fb98a97¢c617425b06093d98a5¢cfPee2dd127fBeeabbBb9a
0c67fbe761db9b77e5d5bba9701da1b883e521a0cfe88451f57bd36085b67e56T061f84a
2e6al52a71bcebe522daabbabal33ce22e537fa9793d28b617e6cPad176a83aa3be578afa
c0f2f5547¢5516d218984755b7445¢c7143afa4e551fcedB71bdb873b34e6b9e2b9e79ed0d
c69d288ed6421f237e860a0Bc6492ebbdd2a44c2c4f368dbe99941b1e8561d859d3859F49
6cee3d741f252973f8fcc539c409e35cc80a5edb6df23¢cc3a6560131315d6811d9540¢529
1a9e30a72e38c96413¢c47¢c61ff84fde78d011b01b4154d1b920afoB3f7abb1e1999deaba
766cf9fd2702b3ceBee57atf931b62124b0861b163a3b91aa4bea28076c3432df3b29b6c4
e1ba588def420071fc157de90eb2722ecc9ab00df3c669383a61a91bb67bd287ce349b47
45ee7a479dbceef166b9acc412eb579fcd6437307edda253d606b7be7599¢c38092bc52a8
598480edab8b82b1d21¢c565d2137ceaedb6642619b16133d91205d6355029e9cdfeb9a28
b373d95916b6b707d4c712c09cf36daf1a511b2bedb1aa70ee58d46a0666bb287784b0a3
840c589a7a04d5d6f2216be90aa4a512d5632f5¢c9bfe7b8b13382f999b95d367¢c7¢c46b96
8074ce315197a5ff3545¢c7b77a804ade56a95b5c24cdece5937b5¢c08366d93ad@3dadbe5d
b1b551dfb91e9b343d2b57b763439686d4a3', -2: h'000D00DOOOOOVOOVOOOOOOBOOOO
000000000000V VVVVVVOODDNNVVDOBVVBB " } ",

"sign1": "d2845827a2013831045820d9bc439f97bd6d4093e68f0f3fcfB9c9a97adf
888ed7308dd565247a166chb4faaf581d68656c6c6T2070617374207175616e74756d2073
69676e617475726573591213e132b492fc022d5fd1d2205f52dbf1ad1aaef3eced4622bde
3875696d64d66dccc74df743¢c1b85552a0f3c1bdaaa8f789a15fdb3ce632906211f5815316
cdaldabbB12f1ccead4ad7ef7e93eff319048ac9e3bbed46cd58c6557af1b340da3bd7966
f1588f8bd88e05383aee12a7248db3aec96ba5d9atfd1d79d62865eeeB4cac9cc2176ae58
5ae€914d614805d916¢c142b4969be7ad95a44bf9c154d19bd41d8a3882ad6f0b0862d1e03
7¢7579453a0606bbbb31db164fc607646477572c63b71720f8d47bbb7615dd26415829f7
26e22740cb3ale1b5e381c4f692f7ecaaB979ae17aea3139d733491fe213eeddcd5f68e0
6ee71b80f14ed693f407ceb6e199cb3edb048d3e2905ce75b31bd6837a1d4b5eefa35431d
0ca407200e60768b2dc5b0370e91a6c03¢c3d0e5c47225616034f55fb0a30a66fd2074847
be3¢c1230b93650d119492efc20338afOc4cb6a176191d7c5bbc7427f6f0c9bb49a0d73e7
f026cf3855547fc7¢ca9369733313963ffe4647e155a93cfa5403edebfc7842e75dad9ae?2
accha720487e476ffe3bc0ab0ct32271429242023d0d0a8f6ed4e77a874afd2074a11ff20
bae28d00fd5d9901f839ca%99c6db28a55da94a785290a6b536893a237224639717ba5cf83
3d57db2ccaba77aeeed874597c6ee71e0dc35e06851e9d2bdB22¢c37b5fbcd2a4d5e8daea9
8a44cb9c97df43a0aa512005358¢c8d5d5db88fbab10e47d5a863f53f%9ec7a8f3cbBbbec?2
f02b1dfe9867a1437e84€941392b149275e868b959¢58b9¢814fb618¢c61208ch68388124
7bbBdcab96e84a77e0195b4e93f693¢c1e98dcb99e495632f6cd5839d3bccecdfazbfeb269
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21759d0a293595a96e6ddd42¢c83d8d9a7b10a001b34f47¢c20fd46d1e09100e532e5b1900
b89f14400bbcdd5eebcf61a1ca353398a498da488b0f117effcf999f5aafed4a587deaa3f
f78cc431637adcbb4e40ec385fac23e8176b74e0e7504601f7d2002bf7465944caa270883
5d3849199732090b7¢c514575311ef9999c9bfcf737a4d906af914d0507f5a7c2e61ff123
59999d1731f88db9ef85a6d71ac2e3a8074bed9472eBBaedac26c48ab9c2d1ad96eeffebe
200686efa17086317a541ffad5c8b570727%aecb12ca48f7e7d755e8cdc2bc990c6391ab
f9351¢c2f5305bda2c57bf54e419dce477947a64ded7eb0432e5f1cc87234ed673fa810d5
62095d0d0eed260bef5fc3daed8506756ach9059257b025471d8df2d4e697a3e7c74c470
81b569519e1de636a971668a376b4d84d95¢c30a554894475be8f0B1bda7c6d78989572aea
4c4e976a408b4a04b406e79e176163dcc1ffa7a7e9bdbef61854128097aa760ed3db6ad27
9f7ea4ad6003f43cfb75de79cObf8113a6f788e35e92130185695f4abb18e924b29abf21
8e708977cb2776a7abf46a41ed46afe24863eed4fe890916f95d5b1fbebcead96cebd4ad47
8fc994214f59¢c5e68c8b9695c27f8fada32¢c90ed324925540912da750451f03335917757
9e4ed4aB4e5d5b9bfa72616df63df20f17038e7d4bbe61562583046c35e3a71a0f596f119
ef183786ed76e1da6d3be98277db1583¢c8f2c8784c08f5c098abfd31baad9fcbabdcBcc44
1b6193961b6630c45b9e7ddab0d88be7¢c9577bb6fbc5edf65ded4eddb531T4377ce83b1e55¢
4d62015569b96€a094644e0f9chbe89cff4c539f77¢629a5101¢259¢c56cb9d31e20160dfe
28386b37e610c2db9ecf6abBBbfb2a85756e585ae6b97915e5113970946df068eb6da7f0a
f0a48802b9%e0B464bfac7e0cbb7dee953665061ac7486d9eee3bf21137383e97eb393a708
€91a94f5012fa1d072c04f5c5ca2bbf894e7b275805fe5d81341d75b9f7fcb89b3ff7da2
b623c35d717d0da7180e258384ff39a914c2f30f893af4e1520d64a15bbB997b852f3ech
ca398d245361fc2297¢c83867f388c8aa35e704d3f7081a961¢c528751faab4fd7efbccO3b
ed69e99ae1517d499117227¢cbh08254d7b8aabd79530af39fb19b246d45a4d41a995509563
6c786dcc3c30c817ee3c8e60689fd9a494c9e774463df7b884a78dfe80f1e247b3112240
1b0834e54fdeb57d7835f0409126983e40d8922bbd54981e2b651cc3fdee9193468¢c0412
01c2c4727493002506282250521935d37ab9dd8e466bba3ach63ee93023013443ddeb913
47b84ebb6ect37423996d682967a5aab7ccaaa73a690a9cbd45b15ee38f2ae698aac3ch21
17ecc9160870993a3e50ea7647b0cB3ch5f6daa290492dd693a0b8a9a9759d0d977b662d
45c4af5dce95084062f7a0f39d0bc3bdabaa31d8f815047244303e6a6e5d977ec757a567
97f0630ef1d4f02f7a0e7680c0865c4404c97bbf7014bfa64dof89b02a2b981f616cPe16
090c4b7fe9998a0232469b0BcB59d3daff58af6148cee567e52f1a41730b28d6af79358ad
3679cf4c3decBdf780eccc91d0B4adecPadd20cc6771dbb3f42dab69dc2140994c228a60a
dcBe97438a2332db657e91e5b715029541d13¢ce8456d93bb4933522c94e16ee4766af28b
5754b5a74c71efb6ff445dc1aed5f3e21cfe512cf9862489582925¢763251376279f69e6
33a43aaadcf4c104744cfca747f477¢c1af8c18f65109b06680cd392d14e3ePedBbal1764
3c8794bc8d036e85222d543063a01f91cb9bceb80d884b1305d0065ef3555d6f64be4893
816e0e9be111¢c65¢c9¢ch1840774ddd4ed5906ae2a73c7cab103ecd3bb506747681e192dd6
c259b66dc63c39dbdc33dac1d564b54db4d8de935370abcab42e05c6e95ee827fb71d608
6691bcb6d1be2abc7e491ce22163d3e8d48541cd7aca76eecc93f4e02acB179¢cf7073d500
0b3ff338d096bc87eada3f4019fdf1a5d12470a33f65¢c2990¢c217680710069de75e0338d
1e26¢179b1cf9ef853edaaab2c0519026b3d9f574b82b5bd316686b26c9e9e87870041fd
fala5¢c538cb98cb39200856b4c9bdacaalc7717a22b883cB6caBf78229¢cd59362614361¢C
c5ec76d836d2dafc1ed51066afa7297db869508cc80543b1efcddc62eb7c4ffabe3fafbe
021f4802b4992ffBbe194ae123880ceee6187e08c7db96b22438ac4bdabadd8aba7af68b8
e2acOc60cOf9aad5e4e1bf886db18212e9cb46d8bc201e4alab6fb231d91a309dbca30b6b
1269ec31bdalbbb6b6d8ff41d84baf7db7ac30de5ad5d9259398bbfb5ffbb89cce88a15f0
f7413¢c9c71487b56eea23573697a583fa57d3537588ba5558363d8abd679f2968dbca3ff
00b141d68d5baed53fa66480029f46f6b195e3dc99a0ed9f990841¢c62735db8edb6b867¢e
e416cd946b65fae48acd2c580c5ee461fdc78c2d671abb657f92961976cb74c0249676a1
11e7608785ede2acde6f8af297f88ce9adBebb4cfdac1c586519042ac700a4178f5¢c23ad
d6634c26588f47bfb7ec9e244ae8c71382042c24606410ef598ccfcaad59923e748d608c
af3c82dd141c8eb32a500a03bb7fbd5d628b625fecd3d9399254d7¢c569ab1418c6afodb6
4009f09d457e287b0e8b83bf40d529379464df999d7519a454bb3fa96841f398c965c4f98
0061d33fd8883c5ad2964806f27fdfbB9458b1bb2daaceddfbcOc68d46d62224f6372593
2b58aeba6b94ec7fabd4e5fcdc75840b467e12514Ff1cdBB6befcf3410cf7a5¢c81adf3d29c
d93ef5680c1a953daan645273dof5fdc8e6edf8c632b67a674fh41T390c392720ec6d8e3f
1234e841f8420b91217ad71f406b1a4c7f2c438fff7844a097cdfbbBa2f1a94eeb6bdd5977
56a754681111d66040c13a661b978440b0B5ba8c16e2a4255ebff56e5adada6fbh92292d50
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1d30e351f4fb5b907d9f1510e9801489daka3cf4997eed6df4fbO6b861T81af3735781513
c6654e030a03e358970fa129fdb8cb49365a86f1cdd1a9b5f966794c8bcal63c3af14840
6c24fBe149da338e6al1fb5f365b1ab6bfofe426ec424823588dcel11dfe7de3b3aa740d27f
ac9b6d9c60909b4afe2f88dde858069e330e6f9a7ecc779022d3925eaBbd73e67041945e
046911526834531f3126cb3699b607dd598af05fd441¢c157bb3b8d69243705cd1e71442b5
02b7ea987c8837a3bd896e5b12796052a23d302¢c70b23a62383278e1f3¢c878c2bdcb6852
4c078fc73148f227951566¢19248240d972d5547350909¢63d6T505ad889884fe9710154
d2ecB5aa15a4f734e5b88480916ec73e1518fbd2605954580ec2bBa8f9c4bd4d075461b6
b3015c344e83382¢c36b161e57a6¢c3933e98209ce308190531f85f5d5fd9451d37f40f613
6af830b376ed2d48ab20b2b58b7c6e5956b7d4142b19¢cch19a88db70e5829047751950e2
975bb4d0e9991fc3bbc4fa5adf2d9di1e25e4ded5396731bd2808b8227a30233cc7alab77
59623357547e46060a4c6c54a8d24116680186ca97291afd2be4ffdcObealc4b81ad80a3
e7be17fb5585eeb72dfc030655040993fe12f58d21d3ead499c1ecac70725f2e133450e9c
1e75ce657300f85ae0f44e470336dbd5df32fbcBa8ffbe3c66058e45ac5fbBea38893132
14b6b2ec98a91e6414b3ddab4d9c41857707bbdcf4763ee3846¢c7f4dfB34e1dc8fefc8a2
a5dcda9f91940cdcd1f7b98b93c08bc9f1c198e80fcde8aseffedead3b3asb6caes57deda’
248fd8bde5767f1ae699b5bd998d9f613306346472e96954dc32baccd31¢c3f44b0f11b8e
6810bb3f27af7de6a57550288f56015b1b76f1c1e492d5b998493b72a38ba4f2619b891a
eccfd96c27fe80b958e08728581caddbe7da5f2760b48734a049e8fb29aab6ff373911d71
2091efb6bbed204da3b1237¢c1195654c7f66aa6776e950e7a27aed6c9ad4ffebe76671ff1d
ea7b1ee5d0434c976d2d23bb481b6d80d242a2¢c942329dbeB51396d0a%9add08068634f6¢C
7f8aadfd55e4109cde60f693229f605d71f89615e1¢c9d3b94fb9a497a9b9559603078112
96f2ed263ad57780c6f2f96b42eb71e817bbedd654000c6bc20d30871f7971b8d517cB0Bced
£9732294285c6faa24b405e3b31e6fb856b57aabae81e72a8876f06ccOfbdas5cad4479a5¢
ecdee7b5bdofff8f8c788e2d803dad28ca110f6013672323540b94eb5a7638116cfec790
£2d899d7f6bcB75cbb78ad925845bc75b8086078356b0c6dc722283e774cb7a5ee24a6b9
76cabdcc40fef3ealfe77cc50a0523ab4df32971a19¢c9c6e889edb99ea9d863e719922d0
2303b80a29899397f4abacc5ecf6da98574e2ee2afcd18077063d7419e4ee36189108521
7c905f6cefb2041ee6f49df051511152f45609a0d06d951b08351431651bde5b5434c06b1
46509727cd5b761f182c1353ee94e6ef98901cdbadbbcfc1ddad1628ff86b21e2be53da4da
8c2c9fc1b50b28ada2836959ed1398¢c70018b5f3¢c35d9f3¢c8768af0966abe8eebb16dd17
455acecd3771fd259379e7e22f187876db740c3¢c09a0307891484f9b12da66916d9d4018a
c34b9d70aB94a655ece0282839a9e60b8ceab41316803b262a4928d375889017f3da58b9
721ac9d7a4e69b06fb26d46a904b062728286ee2e44c18354be39252482e5135fbfd1eas
f85dfc96b63e0fc8815a3a0f1be7476e60712a566911663159¢74838f27a0068b2131aec
8653b5f697ede4dd8c769234ba5d018ede320acace49e263844b93d3c2410af9c5df83¢cH
e7eb617930eea8a272e16a6d58e6ceTce9a3b42ad94436abe73e01b95839038d5430676¢€
f6a7a3¢c77cd541fe860d40bd9414133a8983280e139161d85dcBc395eac1ffc6fe52d637
fd5f327d112f8ed15172925b0a21334d8b5dbeaealbdbfcf9bcbh8c9bd72b58aa6745f07f
ae50343191f90983e4d138a278f46433a8¢c404565c4d15a55¢c4d611f396444b639bf71915
15¢c558155bf2a09576e7b3376236a23baeb2f7826e1b5e95e100bae7d0b9226864839d04
f2145cf0adcOdbb0194f2224aa63cb144a0038cd63ac6b42bd9c74e7d1eff9cc1419043a
8bbec602e5665d45ddfaf9c1831cBcB4fal16ff8ad7fd93a0do05dedb329407¢c84b809d4
552c6e31174cab1f7fe336dd1759b3d4bafdcf5df63f5bca512caf29a4e645e5315¢c0777
478f1640afa2d30f2e815293571d3b94f65beBcc98f24261633ae9bPad4e6048c35cedde
ca75d6362ceb6bh5698806addecf26d1928a2ac14939923ca63d54afa103e7a1¢c8f23fa988
0e381d17ee89b4e65922ebe81d58b3dfe637f554f0dbb4990673cb4ca9c2ee30abbdbc5fc
56675e0215a8b4577dd6c1490087bf4b2039b5b52ad49c08212a8171d0ch6fb4f84855¢cf
426d36147f5e46fd3f7722481ce26b0511d6603087fbb9d1382a69011de7aedadddd29b7
cOffeae5640c8079acf8818de222664728df79967e54962537fab6bde323de630bf63ae9
2e57e33f242fd508e767da3f2dfa14c0726b12bced9c4310502807efB0Ob88atbe76ff01a
941ce512504c25d552e8863atfa3c89bdb53d757d09161a5e65b4c1d6f4fed0879d1e247d
8a93130b252d5d6d7308676a76c4d9ee11131b2¢c2f7f8092b0d2e417225f6d7c82ad4eff0O
£7204765a4bcd2dafd00000000000000000000VVVVRBVRRaRd1319202b353d",
"signi_diag": "18([h'a2013831045820d9bc439f97bd6d4093e68fBf3fcfB9c9a97
adf888ed7308dd565247a166ch4fa’, {}, h'68656c6c6f2070617374207175616e7475
6d207369676€617475726573"', h'e132b492fc022d5fd1d2205f52dbf1adlaaef3ece46
22b4e3875696d64d66dccc74df743¢c1b85552a0f3c1bdaaa8f789a15fdb3ce6329021f58
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15316cdalda5b012f1cceadad7ef7e93eff319048ac9e3bb6ed46cd58c6557af1b340da3b
d7966f1588f8bd88e05383aee12a7248db3aec96ba5d9afd1d79d62865eeeB4cac9cc217
6ae585ae914d614805d916c142b4969be7ad95a44bf9¢c154d19bd41d8a3882ad6f0b0802
d1e037¢7579453a0606bbbb31db164fc607646477572¢c63b71720f8d47bbb7615dd264f5
829f726e22740cb3ale1b5e381c4f692f7ecaab979%9ae17aea3139d733491fe213eeddcd5
f68e06ee71b80f14ed693f407ceb6e199ch3edbB48d3e2905ce75b31bd6837a1d4b5eefal
5431d0cad407200e60768b2dc5b0370e91a6cB3c3d0e5c47225616034F55fbBa30a66fd20
74847be3¢c1230b93650d119492efc20338af0Bc4cb6a176191d7c5bbc7427f6f0c9bb49a0
d73e7f026cf3855547fc7ca9369733313963ffe4647e155a93cfa5403edebfc7842e75da
d9ae2accba720487e476ffe3bc0ab0cf32271429242023d0d0a8f6ed4e77a874afd2074a1
1ff20bae28d00fd5d990f839ca99c6db28a55da94a785290a6b536893a237224639717ba
5cf833d57db2ccaBa7aeeed874597cbee71eBdc35e06851e9d2bd022¢c37b5fbcd2a4d5e8
daea98a44cb9c97df43a0aa512005358¢c8d5d5db88fbab10e47d5a8631f53f9ec7a8f3¢cho
bBec2f02b1dfe9867a1437e84e941392b149275e868b959¢c58b9e814fb618c61208chb683
881247bbbdcab96e84a77e0195b4e93f693c1e98dcbh99e495632f6cd5839d3bcccdfaz2bf
6b26921759d0a293595a96e6ddd42c83d8d9a7b10aB01b34f47¢c20fd46d1e09100e532e5
b1900b89f14400bbcdd5eeBcfb61alca353398a498da488b0f117effcf999f5aafe4a587d
eaa3ff78cc431637adcbb4e40ec385fac23e8176b74e0e750460f7d2002bf7465944caa2
708835d3849199732090b7¢c514575311ef9999¢c9bfcf737a4d966af914d0507f5a7c2e61
£f12359999d1731f88db9ef85a6d71ac2e3a8074bed9472eBBaedac26c48ab9c2d1ad96ee
ffe6e200686efa17086317a541ffad5c8b5707279%9aechb12ca48f7e7d755e8cdc2bc990c6H
391abf9351¢c2f5305bda2c57bf54e419dced477947a64deB7eb0432e5f1cc87234ed673fa
810d562095d0dBeed260bef5fc3daed8506756ach9059257b025471d8df2d4e697a3e7c7
4c47081b569519e1de636a971668a376b4d84d95¢c30a554894475be8f01bda7c6d789895
72aea4c4e976a408b4ab4b406e79e176163dcc1ffa7a7e9bd6ef61854128097aa760ed3d
6ad279f7ea4ad6003f43cfb75de79¢cObf8113a6f788e35e92f30185695f4abb18e924b29
abf218e708977cb2776a7abf46a41e46afe24863eed4fe890916f95d5b1fbebcead96ceb
4ad478fc994214f59¢c5e68c8bh9695¢c27f8fada32c90ed324925540912da750451f0833359
177579e4e4a04e5d5b9bfa72616df63df20f17038e7d4bbe61562583046c35e3a71a0f59
6T119ef183786ed76e1dabd3be98277db1583¢c8f2¢c8784c08f5c098abfd31baa9fcbabdc
0cc441b6193961b6630c45b9e7ddab0d88be7c9577bb6fbc5edf65de4edOb53f4377ce83b
1e55c4d62015569b96€a094644e0f9cbe89cff4c539f77¢c629a5101¢c259¢c56ch9d31e201
60dfe28386b37e610c2db9ecf6aBBBbfb2a85756e585ae6b97915e5113970946df068e6d
a7fPaf0a48802b9%eB464bfac7e0cbb7dee953665061ac7486d9eee3bf21137383e97eb39
3a708e91a94f5012fa1d072cB4f5c5ca2bbf894e7b275805fe5d81341d75b9f7fcb89b3f
f7da2b623¢c35d717d0da7180e258384ff39a914c2f30f893af4e1520d64a15bb0997b852
f3ec6ca398d245361fc2297¢c838671f388c8aa35e704d3f7081a961¢c528751faab4fd7efb
ccB3bed69e99ae1517d499117227cb08254d7b8aab79530af39fb19b246d45a4d41a9955
095636c786dcc3c30c817ee3¢c8e60689fd9a494c9e774463df7b884a78dfe80f1e247b3f
122401b0834e54fdeb57d7835f0409126983e40d8922bbd54981e2b651cc3fdee9193468
c041201¢c2c472749300250628225052f935d37ab9dd8e466bb6a3ach63ee93023013443dd
eb91347b84eb6becf37423996d682967a5aab7ccaaa73a690a9cbd45b15ee38f2aeb698aac
3cb2117ecc9160870993a3e50ea7647b0cB3chb5f6daa290492dd693a0b8a%9a9759d0d977
b662d45c4af5dce95084062f7a0f39d0bc3bdabaa31d8f815047244303e6a6e5d977ec75
7a56797f0630ef1d4f021f7a0e7680c0865c4404c97bbf7014bfa64do0f89b62a2b981f616
c0e16090c4b7fe9998a0232469b0BcB59d3daff58af6148cee567e52f1a41730b28d6af79
358ad3679cf4c3decddf780eccc91d0B4adecPadd20cc6771dbb3f42da69dc2140994¢c22
8a60adcBe97438a2332db657e91e5b715029541d13¢ce8456d93bb4933522¢c94e16ee4766
af28b5754b5a74c71efb6ff445dc1aed5f3e21cfe512¢cf9862489582925¢c763251376279
f69e633a43aaadcf4c104744cfca747f477¢c1af8c18f65109b06680cd392d14e3eBedBba
117643¢c8794bc8d036e85222d543063a01f91cb9bceb80d884b1305d0065ef3555d6T64b
e4893816e0e9be111c65c9cb1840774ddd4ed5906ae2a73c7cab103ecd3bb506747681e1
92dd6c259b66dc63c39dbdc33dac1d564b54db4d8de935370abcab42e05c6e95ee827fb7
1d6086691bcb6d1be2abc7e491ce22163d3e8d48541cd7aca7b6eecc93f4eb2acB179cf707
3d5000b3ff338d096bc87eada3f4019fdf1a5d12470a33f65¢c2990¢c217680710069de75e
0338d1e26¢c179b1cf9ef853edaaab2c08519026b3d9f574b82b5bd316686b26c9e9e87870
041fdfal1a5c538¢ch98cb39200856b4c9bdacaalc7717a22b883¢cb6cabf78229cd5936261
4361cchec76d836d2dafc1ed51066afa7297db869508cc80543b1efcddc62eb7c4ffabe3
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fafbc02f4802b4992ffObe194ae123880ceee6187e08c7db96b22438ac4bdabadd8aba7a
f68b8e2acOc60cBf9aad5e4e1bf886db18212e9cb46d8bc2081ed4alab6fb231d91a309dbca
30b6b1269ec31bdalbb6b6d8ff41d84baf7db7ac30de5ad5d9259398bbfb5ffbb89cce88
a15f0f7413¢c9c71487b56eea23573697a583fa57d3537588ba5558363d8abd6791f2968db
ca3ffoob141d68d5baed53fa66480029f46T6b195e3dc99a0eB91990841¢c62735db8e4b6
b867ee416cd946b65faed48acd2c580c5ee461fdc78¢c2d671abb657f9296f976¢cb74c0249
676a111e7608785ede2acde6f8af297f88ce9addebb4cfdac1c586519042ac700a4178f5
c23add6634c26588f47bfb7ec9e244ae8c71382042c24606410ef598ccfcaad59923e748
d6B8caf3c82dd141c8eb32a500a03bb7fbd5d628b625fecd3d9399254d7¢c569ab1418cbha
f0db640091f09d457e287b0e8b83bT40d529379464df999d7519a454bb3fa96841f398¢c965
c4f980061d33fd8883c5ad2964806f27fdfb09458b1bb2daaceddfbcOc68d46d62224F63
725932b58aeBab694ec7fadd4e5fcdc75840b467e12514f1cdOB6bbefcf3410cf7a5¢c81adf
3d29cd93ef5680c1a953daan645273d0f5fdc8e6eBf8c632b67a674fb41390¢c392720ech
d8e311234e84f8420b91217ad71f406b1adc7f2c438fff7844a097cdfbO0a2f1a94eebbd
d597756a754681111d66040c13a661b978440b0B5ba8c16e2a4255ebff56e5adada6fb922
92d501d30e351f4fb5b907d9f1510e9801489daBa3cf4997eedb6df4fbB6b86T81af37357
81513c6654e030a03e358970fa129fdb8cb49365a86f1cdd1a9b5f966794c8bcal163c3af
148406c24f0e149da338eb6a1fb5f365b1abbfOfed26ec424823588dce11dfe7de3b3aa74
0d27fac9b6d9c60909b4afe2f88dde858069e330e6f9a7ecc779022d3925eaBbd73e6704
1945e04691152683453f3126cb3699b607dd598af05fd441¢c157bb3b8d692437085cd1e71
442b502b7ea987c8837a3bd896e5b12796052a23d302¢c70b23a62383278e1f3¢c878c2bdc
b68524c078fc73148f227951566c19248240d972d5547350909¢c63d6T505ad889884fe97
10154d2ecB5aa15a4f734e5b88480916ec73e1518fbd2605954580ec2b0a8f9c4bd4de75
461b6b3015c344e83382c36b161e57a6¢c3933e98209¢ce30819053118575d5fd9451d37f4
0f6f36af830b376ed2d48ab20b2b58b7c6e5956b7d4142b19¢cch19a88db70e5829047751
950e2975bb4dBe9991fc3bbc4fa5adf2d9d1e25e4ded5396731bd2808b8227a30233¢cc7a
1ab7759623357547e46060a4c6c54a8d24116680186ca97291afd2bed4ffdc9bealc4b81a
d80a3e7be17fb5585eeb72dfc030655040993fe12f58d21d3ead499c1ecac70725f2e1334
50e9c1e75ce657300f85ae0f44e470336dbd5df32fbcba8ffbe3c66058e45ac5fbBeal388
9313214b6b2ec98a91e6414b3ddaB4d9c41857707bbdcf4763ee3846¢c7f4df034e1dc8fe
fc8a2a5dcda9f91940cdcd1f7b98b93cB8bc9f1c198e80fcde8abeffed4easd363a56caes7
ded4a7248fd8bde5767f1ae699b5bd998d91613306346472e96954dc32baccd31c3f44bof
11b8e6810bb3f27af7de6a57550288f56015b1b76f1c1e492d5b998493b72a38ba4f2619
b891aeccfd96c27fe80b958e08728581caddbe7da5f2760b48734a049e8fb29aab6ff3739
11d712091ef6bbed204da3b1237¢c1195654c7f66aab776e950e7a27aedb6c9adffebe7667
1ff1deaZ7b1ee5d0434c976d2d23bb481b6d80d242a2¢c942329dbed51396d0a9add080686
34f6c7f8aadfd55e4109cde60f693229f605d71f896F5e1¢c9d3b941fbh9a497a9b95596030
7811296f2ed263ad57780c6f2f96b42eb71e817bbed0654000c6bc20d3087f7971b8d517
c00cdf9732294285c6faa24b405e3b31e6fb856b57aabae81e72a8876f06ccOfbda5cad4
79a5cecdee7b5bdofff8f8c788e2d803dad28cal110f6013672323540b94eb5a7638116¢cf
ec790f2d899d7f6bcB75cbb78ad925845bc75b8086078356b0c6dc722283e774cbhb7a5ee?2
4a6b976cabdcc40fef3ealfe77cc50a0523ab4df32971a19¢c9¢c6e889edb99ea9d863e7f9
922d02303b80a29899397f4abacc5ecf6da98574e2ee2afcd18077063d7419e4ee361891
085217¢c905f6cefb2041ee6f49df051511152f45609a0d06d951b0351431651bde5b5434
c06b146509727cd5b761182¢c1353ee94e6ef98901cdbadbb6cfc1ddaB1628ff86b21e2be5s
3da4a8c2c9fc1b50b28ada2836959ed1398¢c70018b5f3¢c35d9f3c8768af0966abe8eebb1
6dd17455acecd377fd259379e7e22f187876db740c3c09a0B307891484f9b12da66916d9d
4018ac34b9d70a094a655eced282839a9e60b8ceab41316803b262a4928d37588901713d
a58b9721ac9d7a4e69b06fb26d46a904b062728286ee2e44c18354be39252482e5135Fbf
d1ea4f85dfc96b63e0fc8815a3a0f1be7476e60712a566911663159e74838127a0068b21
31aec8653b5f697ede4dd8c769234ba5d018ede320acace49e263844b93d3c2410af9c5d
f83c0e7eb617930eea8a272e16a6d58e6celce9a3b42ad94436abe73e01b95839038d543
0676efb6a7a3c77cd541fe860d40bd9414133a8983280e139161d85dcOc395eac1ffcofes
2d637fd5f327d112f8ed15172925b0a21334d8b5dbeaealbdbfcf9bch8c9bd72b58aa674
5f07fae503431911f90983e4d138a278f46433a8c404565¢c4d15a55¢c4d611396444b639bf
7191515¢c558155b1f2a09576e7b3376236a23baeb2f7826e1b5e95e100bae7d0b92268648
39d04f2145cfRadcOdbbB194f2224aa63cb144a0038cdb63acb6b42bd9c74e7d1eff9cc141
9043a8bbec602e5665d45ddfaf9c1831cOcB4fal16ff8ad7fd93a0do05dedb329407c84b
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809d4552c6e31174caB1f7fe336dd1759b3d4bafdcf5df63f5bca512caf29a4e645e5315
c0777478f1640afa2d30f2e81f5293571d3b94f65beBcc98f24261633ae9b0a44e6048c35
ce44eca75d6362ceb6b5698806addecf26d1928a2ac14939923cab3d54afa103e7a1c8f23
fa9880e381d17ee89b4e65922ebe81d58b3dfe637f554f0dbb499073cb4ca9c2ee30abbd
0c5fc56675e0215a8b4577dd6c1490087bf4b2039b5b52ad49¢c08212a8171d0cb6fb4f84
855cf426d36147f5e46fd3f7722481ce26b0511d6603087fbb9d1382a69011de7aedaddo
d29b7cOffeae5640c8079act8818de222664728df79967e54962537faB6bde323de630bf
63ae92e57e33f242fd508e767da3f2dfa14c0726b12bceB9c4310502807ef0Ob88afhe76
ff01a941ce512504c25d552e8863afa3¢c89bdb53d757d09161a5e65b4c1d6f4fedB879d1
€247d8a93f30b252d5d6d7308676a76c4d9ee11131b2c2f7f8092b0d2e417225f6d7c82a
4effof7204765a4bcd2dafd000000000000000000000000BBN00aBd1319202b353d" ]) ",

"raw_to_be_signed": "846a5369676e6174757265315827a2013831045820d9bc439
f97bd6d4093e68f0f3fcf09c9a97adf888ed7308dd565247a166chb4fa40581d68656¢c6¢H
f2070617374207175616e74756d207369676e€617475726573",

"raw_signature": "e132b492fc022d5fd1d2205f52dbf1adl1aaef3ece4622b4e3875
696d64d66dccc74df743¢c1b85552a0f3c1bdaaa8f789a15fdb3ce6329021f5815316cdal
da5b012f1cceadad7ef7e93eff319048ac9e3bbed46cd58c6557af1b340da3bd7966F158
8f8bd88e05383aece12a7248db3aec96ba5d9afd1d79d62865eeeB4cac9cc2176ae585ae9
14d614805d916c142b4969be7ad95a44bf9¢c154d19bd41d8a3882ad6fOb0802d1e037¢c75
79453a0606bbbb31db164fc607646477572c63b71720f8d47bbb7615dd264f5829f726e2
2740cb3ale1b5e381c4f692f7ecaad979%9ae17aea3139d733491fe213eeddcd5f68ebb6ee?
1b80f14ed693f407cebe199cb3edb048d3e2905ce75b31bd6837a1d4b5eefa35431d0ca4d
07200e60768b2dc5b0370e91a6c03¢c3d0e5¢c47225616034f55fbPa30a66fd2074847be3c
1230b93650d119492efc20338afBc4cb6a176191d7c5bbc7427f6f0c9bb49a0d73e71026
cf3855547fc7ca9369733313963ffe4647e155a93cfa5403edebfc7842e75dad9ae2acch
a720487e476ffe3bcBab60cf32271429242023d0d0a8fb6ede77a874afd2074a11ff20bae2
8d0Bfd5d990f839ca99c6db28a55da94a785290a6b536893a237224639717ba5¢cf833d57
db2ccaba7aeeed874597c6ee71e0dc35e06851e9d2bd022¢c37b5fbcd2a4d5e8daea98a44
cb9c97df43a0aa512005358¢c8d5d5db88fbab10e47d5a863f53f9ec7a8f3cbBbBec2f02b
1dfe9867a1437e84e941392b149275e868b959¢c58b9e814fb618c61208cb683881247bbo
dcab96e84a77e0195b4e93f693¢c1e98dcb99e495632f6cd5839d3bcccdfaz2bf6b2692175
9dPa293595a96e6ddd42c83d8d9a7b10a001b34f47¢c20fd46d1e09100e532e5b1900b89f
14400bbcdd5eedcfb61al1ca353398a498da488b0f117effcf999f5aafed4a587deaal3ff78¢c
c431637adcbb4e40ec385fac23e8176b74e0e750460f7d2002bf7465944caa2708835d38
49199732090b7¢c514575311ef9999¢9bfcf737a4d906af914d0507f5a7¢c2e61ff1235999
9d173f88db9ef85a6d71ac2e3a8074bed9472eBBaedac26c48ab9c2d1ad96eeffeb6e2006
86efa17086317a541ffad5c8b570727%9aecb12ca48f7e7d755e8cdc2bc990¢c6391abf935
1c2f5305bda2c57bf54e419dced477947a64deB7eb0432e5f1cc87234ed673fa810d56209
5d0dBeed260bef5fc3daed8506756ach9059257b025471d8df2d4e697a3e7¢c74c47081b5
69519e1de636a971668a376b4d84d95c30a554894475be8f01bda7c6d78989572aeadcse
976a408b4a04b406e79e176163dcc1ffa7a7e9bdbef61854128097aa760ed3d6ad279f7e
a4ad6003f43cfb75de79¢cObf8113a6f788e35e92f30185695f4abb18e924b29abf218e70
8977cb2776a7abf46a41e46afe24863eed4fe890916f95d5b1fbebcead96ceb4ad478fc9
94214f59¢c5e68c8h9695¢c27f8fada32c90ed324925540912da750451f033359177579%¢e4e
4aP4e5d5b9bfa72616df63df201f17038e7d4bbe61562583046c35e3a71a0f596f119ef18
3786ed76e1dab6d3be98277db1583¢c8f2c8784c08f5c098abfd31baadfcbabdcBecc441b6f
93961b6630c45b9e7dda60d88be7c9577b6fbc5edf65ded4edOb53f4377ce83b1e55¢c4d62
015569b96€a094644e0f9cbe89cff4c539f77¢c629a5101¢c259¢c56¢ch9d31e20160dfe2838
6b37e610c2db9ecf6abBObfb2a85756e585ae6b97915e5113970946df068eb6da7f0afbas
8802b9%e0464bfac7e0cb6b7dee953665061ac7486d9eee3bf21137383e97eb393a708e91a
94f5012fa1d072cB4f5c5ca2bbf894e7b275805fe5d81341d75b9f7fcb89b3ff7da2b623
c35d717d0da7180e258384ff39a914c2f30f893af4e1520d64a15bbB8997b852f3ecb6cal39
8d245361fc2297c83867f388c8aa35e704d31f7081a961¢c528751faab4fd7efbccB3bed69
€99ae1517d499117227cb08254d7b8aa®79530af39fb19b246d45a4d41a9955095636¢c78
6dcc3c30c817ee3¢c8e60689fd9a494c9e774463df7b884a78dfe80f1e247b311224061b08
34e54fdeb57d7835f0409126983e40d8922bbd54981e2b651cc3fdee9193468c041201c2
c472749300250628225052f935d37ab9dd8e466bb6a3ach63ee93023013443ddeb91347b8
4ebbecf37423996d682967a5aab7ccaaa’73a690a9cbd45b15ee38f2ae698aac3ch2117ec
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c9160870993a3e50ea7647b0cB3cb5f6daa290492dd693abb8a9a9759d0d977b662d45¢c4
af5dce95084062f7a0f39d0bc3bdabaa31d8f815047244303e6a6e5d977ec757a56797f0
630ef1d4f021f7a0e7680c0865c4404c97bbf7014bfa64dof89b02a2b981f616cPe16090C
4b7fe9998a0232469b0cB59d3daff58at6148cee567e52f1a41730b28d6af79358ad3679
cf4c3decddf780eccc91d004adecBadd20cc6771dbb3f42da69dc2140994c228a60adcOe
97438a2332db657e91e5b715029541d13ce8456d93bb4933522c94e16ee4766af28b5754
b5a74c71efb6ff445dc1aed5f3e21cfe512¢cf9862489582925¢763251376279f69e633a4
3aaadcf4c104744cfca747f477¢c1af8c18f65109b06680cd392d14e3eBedBbal17643¢c87
94bc8d036e85222d543063a01f91cb9bceb80d884b1305d0065ef3555d6T64be4893816e
0e9be111c65c9chb1840774ddd4ed5906ae2a73c7cab103ecd3bb506747681e192dd6c259
b66dc63c39dbdc33dac1d564b54db4d8de935370abcab42eB5c6e95ee827fb71d6086691
bcéd1be2aBc7e491ce22163d3e8d48541cd7aca76eecc93f4e02acB179cf7073d5000b3 f
£338d096bc87eada3f4019fdf1a5d12470a33f65¢c2990¢c217680710069de75e0338d1e26
c179b1cf9ef853edaaab2c0519026b3d9f574b82b5bd316686b26c9e9e87870041fdfala
5¢538cb98chb39200856b4c9bdacaalc7717a22b883¢c06cabf78229cd59362614361cc5ec
76d836d2dafc1ed51066afa7297db869508cc80543bTefcddc62eb7c4ffabe3fafbco2f4
802b4992ffBbe194ae123880ceee6187e88c7db96b22438ac4bdabadd8aba7af68b8e2ac
0c60cBf9aad5e4e1bf886db18212e9cb46d8bc2081e4alab6tb231d91a309dbca30bb6b1269
ec31bdalbb6b6d8ff41d84baf7db7ac30de5ad5d9259398bbfb5ffbb89cce88a15f0af741
3c9c71487b56eea23573697a583fa57d3537588ba5558363d8abd6791f2968dbca3ffoob1
41d68d5baed53fa66480029f46f6b195e3dc99a0eB9f990841¢c62735db8edb6b867ee416
cd946b65fae48acd2¢c580c5eed461fdc78¢c2d671abb65719296T976cb74c0249676a111e7
608785ede2acdeb6f8af297f88ce9adBebb4cfdac1c586519042ac700a4178f5¢c23add663
4c26588f47bfb7ec9e244ae8c71382042c24606410ef598ccfcaad59923e748d608caf3c
82dd141c8eb32a500a03bb7fbd5d628b625fecd3d9399254d7¢c569ab1418c6afodb64009
f09d457e287b0e8b83bf40d529379464df999d7519a454bb3fa9684f398c965c4f980061
d33fd8883c5ad2964806f27fdfb09458b1bb2daaceddfbcBc68d46d62224f63725932b58
aeBab94ec7fabdd4e5fcdc75840b467e12514f1cdBB6befcf3410cf7a5¢81adf3d29¢cd93e
f5680c1a953daab645273d0f5fdc8e6eBf8c632b67a674fb4f390c392720ec6d8e3f1234
e841f8420b91217ad71f406b1adc7f2c438fff7844a097cdfbBBa2f1a94eeb6bdd597756a7
54681111d66040c13a661b978440b05ba8c16e2a4255ebff56e5adada6fb92292d501d30
e351f4fb5b907d9f1510e9801489daBa3cf4997eed6df4fbo6b86T81af3735781513¢c665
4e030a03e358970fa129fdb8cb49365a86f1cdd1a9b5f966794c8bcal63c3af148406c24
f0e149da338e6a1fb5f365bTabbfofed26ec424823588dcel11dfe7de3b3aa740d27fac9b
6d9c60909b4afe2f88dde858069e330e6f9a7ecc779022d3925eabbd73e67041945e0469
115268345313126cb3699b607dd598af05fd441¢c157bb3b8d69243765cd1e71442b502b7
€a987c¢8837a3bd896e5bf2796052a23d302¢c70b23a62383278e1f3¢c878c2bdcb68524c07
8fc73148f227951566¢19248240d972d5547350909¢63d61505ad889884fe9710154d2ec
05aa15a4f734e5b88480916ec73e1518fbd2605954580ec2b0a8f9c4bd4d075461b6b301
5c344e83382¢c36b161e57a6c3933e98209ce308190531f85f5d5fd9451d37f40f6f36af8
30b376ed2d48ab206b2b58b7¢c6e5956b7d4142b19ccb19a88db70e5829047751950e2975b
b4d0e9991fc3bbc4fas5adf2d9d1e25e4ded5396731bd2808b8227a30233cc7al1ab775962
3357547e46060a4c6c54a8d24116680186ca97291afd2bed4ffdc9bealc4b81ad80a3e7be
17fb5585eeb72dfcB830655040993fe12f58d21d3ea499c1ecac70725f2e133450e9c1e75
ce657300f85ae0f44e470336dbd5df32fbcBa8ffbe3c66058e45ac5fb0ea3889313214b6
b2ec98a91e6414b3ddab4d9c41857707bbdcf4763ee3846c7f4df034e1dc8fefc8a2a5bdc
da9f91940cdcd1f7b98b93cB8bc9f1c198e80fcde8abeffed4ead363a56cae57ded4a7248f
d8bde5767f1ae699b5bd998d9f613306346472e96954dc32baccd31c3f44b0f11b8e6810
bb3f27af7de6a57550288f56015b1b76f1c1e492d5b998493b72a38ba4f2619b891aecct
d96c27fe80b958e08728581cad4dbe7da5f2760b48734a049e8fb29aab6ff373911d712091
efébbed204da3b1237¢c1195654c7f66aab776e950e7a27aedb6c9adffebe76671ff1dea7b
1ee5d0434c976d2d23bb481b6d80d242a2¢c942329dbeB51396d0a9add08068634f6c7f8a
adfd55e4109¢cde60f693229f605d71f896f5e1c9d3b94fb9a497a9b95596030781129612
ed263ad57780c6f2f96b42eb71e817bbed0654000c6bc20d3087f7971b8d517¢c0Bcdf973
2294285c6faa24b405e3b31e6fh856b57aabae81e72a8876f06ccOfbda5cad4479a5cecde
e7b5bdofff8f8c788e2d803dad28cal10f6013672323540b94eb5a7638116cfec790f2d8
99d7f6bcB75¢cbb78ad925845bc75b8086078356b0c6dc722283e774cb7a5ee24a6b976c¢ca
6dcc40fef3ealBe77cc50a0523ab4df32971a19¢c9¢c6e889edb99ea9d863e719922d02303
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b80a29899397f4abacc5ecf6dad98574e2ee2afcd18077063d7419e4ee361891085217¢90
5f6cefb2041ee6f49df051511152f45609a0d06d951b08351431651bde5b5434c06b14650
9727cd5b761182¢c1353ee94e6ef98901cdbadbb6cfc1ddaf1628ff86b21e2be53dad4a8c2c
9fc1b50b28ada2836959ed1398¢c70018b5f3¢c35d9f3c8768af0966abe8eebb16dd17455a
cecd377fd259379e7e22f187876db740c3¢c09a0307891484f9b12da66916d9d4018ac34b
9d70a094a655eced282839a9e60b8ceab41316803b262a4928d3758890171f3da58b9721a
c9d7a4e69b061b26d46a904b062728286ee2e44c18354be39252482e5135fbfd1easf85d
fc96b63e0fc8815a3a0f1be7476e60712a566911663159e7483827a0068b2131aec8653
b5f697ede4dd8c769234ba5d018ede320acace49e263844b93d3c2410af9c5df83cBe7eb
617930eea8a272e16a6d58eb6celce9a3b42ad94436abe73e01b95839038d5430676efb6a7
a3c77cd541fe860d40bd9414133a8983280e139161d85dcBc395eac1ffc6fe52d637fd5f
327d112f8ed15172925b0a21334d8b5dbeaealbdbfcf9bch8c9bd72b58aa6745f07fae50
343191f90983e4d138a278f46433a8c404565c4d15a55¢c4d611396444b639bf7191515¢5
58155bf2a09576e7b3376236a23baeb2f7826e1b5e95e100bae7d0b9226864839d041214
5cfBabcOdbbB194f2224aa63cb144a0038cd63acb6b42bd9c74e7d1eff9cc1419043a8bbe
c602e5665d45ddfaB9c1831cOc4fal16ff8ad7fd93a0do05dedb329407¢c84b809d4552¢
6e31174caf1f7fe336dd1759b3d4bafdcf5df63f5bcas512cat29a4e645e5315¢c0777478fF
1640afa2d30f2e815293571d3b94f65beBcc98f24261633ae9bBad4e6048c35ced4eca7s
d6362ceb6b5698806addecf26d1928a2ac14939923cab3d54afa103e7a1c8f23fa9880e38
1d17ee89b4e65922ebe81d58b3dfe637f554f0dbb499073cb4ca9c2ee30abbddc5fc5667
5e0215a8b4577dd6c1490087bf4b2039b5b52ad49c08212a8171d0Bch6fb4f84855cf426d
36147f5e46fd317722481ce26bB8511d6603087fbb9d1382a69011de7aedadddd29b7coff
eae5640c8079act8818de222664728df79967e54962537fabb6bde323de630bf63ae92e57
e33f242fd508e767da3f2dfa14c0726b12bceB9c4310502807ef0Ob88afbe76ffB1a941c
e512504c25d552e8863afa3c89bdb53d757d09161a5e65b4c1d6f4fe00879d1e247d8a93
f30b252d5d6d7308676a76c4d9ee11131b2¢c2f71f8092b0d2e417225f6d7c82adeffof720
4765a4bcd2datd0000000000000000000VVOBPVBNBRanNd1319202b353d",
"raw_public_key": "e45ffc8cc73db885dc662e62a18cd8e3803297117fa5658814a
985b5ff1db7b468cfc82bb929f1d86b77ed14f5ae16a65368772ce51912410105e045697
5ae91fdb643b512f124d5e60bd68b8c7e31feB1c7bBdc65ae470501cc565ab6el1dfcfecfdl
2565433c4afedd511821e2e9610c45275e2836dee35ced69d7efab72fd1e4318bef5ebbe
897e8b451aa202ded042b2aaef77a7be3f699146da229a8bdb3ffa496445967e75217bfb
c9048f9956443d8731f833eb30de10dac96fffe7cf65ea0445c3e31e8601e133beba1007
64fe3196e267726441f31751fbf9a61f5880644f4e7275e57de2b0f105e4db055d50dd1c9
c934fddf535b8de28b0c74c0449f222cd2ed@bb8fbc775ccee8c940665b40f712F4f7e00
750e9e1e4cd9cff25d1945c3e9bca53ccd4f12eee7581856ebd681f26845956e3e7beb761
fofe75bdd31bfe2faB18113397b387bd59d62a68b8af7fa245ab932e69f778e2ceefd213
04fbb8099ea13d8ea57¢c1813197a2f75ae2510875b51dad381853669e9d5f98a365509894
1993a1594860fba71fe530ee5c29f58f2978af688cch75a5838a359¢c112e98e25a8583ac
8dac1f861fd58e2afba5de5a52e020904f5b42bc0874e35befcf3e6119684768f36e008f
04712177cebe627607381e56eaaece161c1729b8de51dbde474d48cc68249ea27162b8799
3e60c84edbccb423ch3676d9eb50b2cab5a3a049ef131381d623fabfbcbc9db1e7ccd25e
a0418b9dad2ccb6ccd4e95fa2cec24feeca70318a751716b7213f63edbf65a63338357183
8f94ec071822c24851248885107b3d1¢c4e924678c7614ealaf038104619f2ae372940bec
fa69e29cbb5ff6c3e20a47bedadf74bac34c133cBPaba706acccoffd3d8e4fbd69a99704
€1283¢850d8c58d1e5753¢cd9587b83c4c346ch9a58137213ec10834c66adfe2bb5c501a8
ef2ecadd1b677a3df1a6deb86ebf0722c4f5030e20f9018dd5b6fc53eea24fd92b7b5b40
25feae996d3e48fd4c650d82dbad7eaf936639698512126253d2ef6847¢c8518e8565¢cc9a
5495c6fff57cde7323882c54a7db470ab2dat8ffd2bf794fa7¢c692d9e7fbd532eecc1d78
80e2cabb3216128be28b4a9f1d151fac97808b0Bbd98b7b43a612a9ac865812bfeac6f474
60277840b52a3b087f916ca7cedcOf768ea2bd19ea21155f84b4ab4c4000ad2ae0587154
d560bcBad77a4t9329a8984dd31eb1f2a05e3d918701d630cfca9af61ef088d2¢c5581ach
463e439902e5d425719e956b8d6df7305b28e0ff27d3ad0de2085d292499b19a3390d439
6fb3bac9a8d8cbead2a7a4290fc9ac6fcaP45f98a614a45a39¢che24360184d14f8e47271
2aceb74dbf45b53d49a0ed737e476ffc4d5b2f7cd247aa186d3b764ad9e9cfeee456a73c
291d8de3912414ac43911¢c372173ad7b472af35c6853ced2fe7b5fe@a89565ab33baa6f6
5cdd928319d7065e040e7a5e84f9aa9031f7648094badb7136b16927b8ecb6dbc2befBcc28
56de1e795923e1412¢c49f24deeb6c21f6c8a9765¢c9¢c7986e0dadb4c67d8e0d0c8d466824
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fb923d8573148990cd2ef133c78ceecab72ed9dd285¢c5a3766852d54534207ffd3402716
c76ede8fd1a32d72c30048bbaa797d5df6fde27d087de5721ad7b7fa3e8d3f70d6bfc3ab
2e252335368bbfal15acb5cb37d4694e8b23cebe25de9¢c925a221a183b904d3185df9929a
919¢c54d6f87457373a0d6ecc1403e4chbbe620999435e80696634cd1a8e4747e9825bfa33
6e5bbad14f73640f1b9febe800dbaefe1630c61fae635b074c564eaa9db189¢c9e7302873
fc64e6d497bc5c29080987a07a21d4af210703a4fa07f2fd816f12fd1e29b4cOf44afedb
d4aleaaB8a7ae6f02a5b4258f52caf6127f62632a67cf4e8310be56a7¢c28¢c86b2e277600c
3e92c8d23d42586244¢c571e90568df202f2f6d81f860a565f9eb91a3¢c78372e2a8b1beb1
c5418cf49bf2d6c8955d4a482a9919b7660b3f0a4404ffc454ea073e1e4b2689ab2ccade
46bd7004a6c491fa26ee7a57d60f35edb2b821e6266442c8f335d452d524¢c772e0353724
c23c7dd15b7aa155e91442022140c5fcb0153147edcf3e8952f610399a3¢c88066a72756¢
9409915de63f64fa797841¢c57¢c796c6fc550ef745dfe9f179457f94755ae5a2506a764f3
27e550be3dc14dd41f3b04b147d454938¢c63a8d69b2eadc5710ecOb36e3ab6¢c72571fas5d5
9ddeB36c42033df35af056966ff0cd1204008971aabbad9fb97b685ab9ffa2a9d1778104c
d2c3b326de1fcbc242e94d0311¢c3275b12850ed30ceead3a2ee6d060508411d439615421
d8b6do67cf7cb5e826785fbe119e05e21bd879b64f57¢cb0@cd1972¢c2815f20abe7cebab34
dof471af44baad179e90644122f5f33288e689ddddc5ce833e9755df1e73¢c65¢c5a201cde
de2ffabb19274927719d2d38fdb7a65aa43708b7fa%9a%94aa7d3210253d78d3b181e1020d
0000bd0Aa1dcB05d447f9f58ebeb84c65b36c8afch83727a1508994e826957a663b0b9b8a0d
03325ab6d6d6462ee4e106019c0dffe10323b7bde7d82a38f85fd08786e860bab6c161b6
4b0708c363de5cb6at62d8db3c243d1e1b712cb1d59e942b9b6b4295a5a500b182¢cbd5fd1
bc6ce9376d91b47a2284f1fbeBad1cB48cc2cfbb4ata3a9eb9697503b69feca990eba7e9
441af9cad4ch3acbb5ed66e591c201fe30efa8a7c471dc613d6254c263a8e132104bec47
f1aacb3b2fcd4051b69b5e3fcb1c147a65¢c2f90c4b5188bafc521cabB3c12a309das50b5a
7517727ed41228ed123fe1b152f6a6319¢cd623bf34ad7b8e064ab993260bcbd405f5b7ff
fob2fa40ba5ed5630242539e5d96823e89dc818a13d16675ee3079d9761694f5acc9760a
€789e9b3391b289%eBe22a7ef17cc6a4577157b6d95c09baasdfd532e3eePa290810ed35e5
6bb19d9b61fb98a97c617425b06093d98a5¢cfBee2dd127fBeecab00b9abdc67fbe761db9b7
7e5d5bba9701da1b883e521a0cfe88451f57bd36085b67e56T061f84a2e6a152a71bcebe
522daab6aBa33ce22e537fa9793d28b617e6cBad4176a83aa3be578afacof2f5547¢c5516d
218984755b7445c7143afa4e551fceB071bdb873b34e6b9e2b9e79ed0c69d288ed642112
37e860a0c6492ebbdd2a44c2c4f368dbe99941b1e8561d859d3859f496cee3d741125297
3f8fcc539c409e35cc80abedbdf23¢cc3a656013131F5d681fd9540¢c5291a9e30a72e38¢c96
413¢c47c61ff84fde78d011bB1b4154d1b920afB03f7abb1e1999deaba766cf9fd2702b3c
eBee57af931b62124b0861b163a3b91aa4bea28076c3432df3b29b6cd4e1ba588def42007
1fc157de90eb2722ecc9ab00df3c669383a61a91bb67bd287ce349b4745ee7a479dbceef
166b9acc412eb579fcd6437307edda253d606b7be7599¢c38092bc52a8598480edab8b82b
1d21¢c565d2137ceaedb6642619b16133d91205d6355029e9cdfeb9a28b373d95916b6b70
7d4c712c09cf36daf1a511b2bedb1aa70ee58d46a0666bb287784b0a3840c589a7a04d5d
612216be9%90aad4a512d5632f5¢c9bfe7b8b13382f999b95d367¢c7c46b968074ce315197a5f
f3545c7b77a804ade56a95b5¢c24cdece5937b5¢c0366d93ad03da9bc5db1b551dfb91e9b3
43d2b57b763439686d4a3"

}

Figure 8: ML,_DSA_87
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