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Abst r act

Thi s docunment specifies the Erik Synchronization Protocol for use
with the Resource Public Key Infrastructure (RPKI). FErik

Synchroni zati on can be characterized as a data replication system
using Merkle trees, a content-addressabl e nam ng schenme, concurrency
control using nonotonically increasing sequence nunbers, and HTTP
transport. Relying Parties can conbine infornmation retrieved via
Eri k Synchronization with other RPKI transport protocols. The
protocol’s design is intended to be efficient, fast, easy to

i mpl ement, and robust in the face of partitions or faults in the

net wor k.

Status of This Meno

This Internet-Draft is submtted in full confornmance with the
provi sions of BCP 78 and BCP 79.

Internet-Drafts are working docunents of the Internet Engineering
Task Force (I ETF). Note that other groups may also distribute
wor ki ng documents as Internet-Drafts. The list of current Internet-
Drafts is at https://datatracker.ietf.org/drafts/current/.

Internet-Drafts are draft docunents valid for a maxi num of six nonths
and may be updated, replaced, or obsol eted by other docunents at any
time. It is inappropriate to use Internet-Drafts as reference
material or to cite themother than as "work in progress."

This Internet-Draft will expire on 7 June 2026.
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Thi s docunent specifies the Erik Synchroni zation Protocol for use
with the Resource Public Key Infrastructure (RPKI) [RFC6480]. FErik
Synchroni zati on can be characterized as a data replication system
using Merkle trees [ML987], a content-addressabl e nam ng schene

[ RFC6920], concurrency control using nonotonically increasing

sequence nunbers [ RFC0677], and HTTP transport [RFC9110].

Rel yi ng

Parties can conbine information retrieved via Erik Synchronization
with other RPKI transport protocols ([ RFC5781] and [ RFC8182]). The

protocol’s design is intended to be efficient, fast,

easy to

i mpl erent [ RFC1925], and robust in the face of partitions or faults

in the network.

Backgr ound

The notion of cache-to-cache data replication of unvalidated data was

docunented in Section 3 of [RFC7115].

| Validated caches may al so be created and maintai ned from ot her

| wvalidated caches. Network operators SHOULD take nmaxi num advant age
| of this feature to nmininize |oad on the global distributed RPKI

| database. O course, the recipient relying parties should re-
I
I
|

val i date t he dat a.

-- RFC7115, section 3
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Hi storic records show that experinments have been perforned in this
space using, for exanple, peer-to-peer file sharing technol ogy (see
[P2P]), but no standardi sed and w del y-depl oyed mechani sm for cache-
to-cache replication enmerged since then. The authors hope that the
Eri k Synchroni zation protocol mght be suitable to fill this gap and
i mprove propagati on speed of validly signed repository data as well
as hel p reduce | oad on the gl obal RPKI.

1.2. Requirenents Language

The key words "MJST", "MJST NOT*, "REQU RED', "SHALL", "SHALL NOT",
"SHOULD', "SHOULD NOT", "RECOMVENDED', "NOT RECOMVENDED', "MAY", and
"OPTIONAL" in this docunment are to be interpreted as described in
BCP 14 [ RFC2119] [RFCB174] when, and only when, they appear in all
capital s, as shown here

1.3. Related Wrk

The reader is assunmed to be fanmiliar with the ternms and concepts
described in "Mintenance of duplicate databases" [RFC0677], "An
Infrastructure to Support Secure Internet Routing"” [RFC6480], "The
RPKI Repository Delta Protocol (RRDP)" [RFC8182], "Manifests for the
Resource Public Key Infrastructure (RPKI)" [RFC9286], "A Digita

Si gnature Based on a Conventional Encryption Function" [ML987].

1.4. dossary

Thi s section describes the term nol ogy and abbreviations used in this
docunent. Though the definitions mght not be clear on a first read,
|later on the terns will be introduce with nore detail.

Erik relay An internedi ate between CA publication repositories and
Rel ying Parti es.

FQDN The fully qualified domain nane of a RPKI repository instance
referenced in an end-entity certificate’ s Subject Information
Access (SIA) extension's id-ad-signedObject accessDescription.

Hash A nessage digest calculated for an object using the SHA-256
al gorithm

Eriklndex The relay’s Merkle root for a given FQDN. An Eriklndex is
an ordered listing of ErikPartition object hashes.

Eri kPartition An ordered listing of the manifest objects’ hashes,

mani f est Nunber val ues, thisUpdate values, and their certificates
SI A extension val ues.
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| nformal Overvi ew

Eri k Synchronisation is an architecture to reliably distribute RPKI
repository data fromcache to cache using so-called Erik rel ays.
Rel ays maintain a validated cache thensel ves and can be clients of
other relays. Wile this property suggests that a group of relays
shoul d converge to the exact same state, the distributed nature of
the RPKI prevents relays fromachieving strict synchronization

In this synchroni zation protocol, Merkle trees are used to determ ne
whet her differences exist between client and relay. Merkle trees are
hi erarchical data structures: the hash val ue of each node is conputed
recursively by hashing the concatenated hash val ues of the node's
children. The hash of the Eriklndex represents the entire dataset
related to a given FQDN. If the Eriklndex hash is not the sane
between two replicas, the relay provides the client with hashes of
smal l er and snaller portions of the to-be-replicated dataset unti

the exact list of out-of-sync or missing objects is identified.
Sequence nunbers are then used to deterni ne whether these differences
are rel evant enough for the client to fetch. Al data, except for
Eri kl ndex objects, is fetched using static addresses derived from

obj ect hashes. This approach reduces unnecessary data transfer

bet ween caches which contain nostly simlar data.

The client starts by querying an Erik relay for the relay’ s current
Eri klndex for a given FQDN. If the Eriklndex is different conpared
to the previous run (or conpared to the Index calculated fromthe

|l ocally cached objects). Wth the Eriklndex in hand, the client can
determ ne which ErikPartition are missing and fetch accordingly. The
client then can conpare the _manifestNunber sequence nunber and
_thisUpdate_ for each manifest listed in the ErikPartition, and
proceed to fetch (purportedly) newer versions of manifests of
interest. Whenever a relay has manifests with a | ower sequence
nunber on offer, the client can ignore those. The client now has
sufficient information to proceed to fetch any missing Certificates,
Si gned objects, and CRLs. Wth the information contained within

mani fests, clients can fetch addressed by content (by hash) and store
by name (or some ot her schene).

Eri k Synchroni zation Data Structure Definitions

In this synchroni zation protocol the _signal |ayer_nakes use of DER-
encoded nessages [ X. 690].

_Design note: DER encoding was selected for its canonical properties
and because RPKI cache inplenentations already support ASN. 1
encodi ng. _
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Rpki Eri kSynchr oni zati on- 2025
{ iso(1l) menber-body(2) us(840) rsadsi (113549)
pkcs(1l) pkcs9(9) sm ne(16) nod(0)
i d- nod-r pki Eri kSynchroni zati on-2025(TBD) }

DEFI NI TIONS EXPLICI T TAGS :: =

BEG N

-- EXPORTS ALL --

| MPORTS
CONTENT- TYPE, Digest, DigestAl gorithm dentifier
FROM Crypt ogr aphi cMessageSynt ax-2010 -- in [ RFC6268]

{ iso(1l) menber-body(2) us(840) rsadsi (113549) pkcs(1)
pkcs-9(9) smime(16) nodul es(0) id-nod-cns-2009(58) }

AccessDescri ption, Keyldentifier

FROM PKI X1l npl i cit-2009 -- in [RFC5912]

{ iso(1l) identified-organization(3) dod(6) internet(1l) security(5)
mechani sms(5) pkix(7) id-nod(0) id-nod-pkixl-inplicit-02(59) }

ContentInfo ::= SEQUENCE {
cont ent Type CONTENT- TYPE. & d({Content Set}),
cont ent [0] EXPLICIT
CONTENT- TYPE. &Type({ Cont ent Set } { @ont ent Type}) }
Cont ent Set  CONTENT- TYPE :: = {
ct-rpki Eri klndex | ct-rpkiErikPartition, ... }

ct-rpki Eri kl ndex CONTENT-TYPE :: =
{ TYPE Erikl ndex | DENTIFIED BY id-ct-rpkiEriklndex }

i d-ct-rpkiEriklndex OBJECT | DENTIFIER :: =
{ iso(1l) menber-body(2) us(840) rsadsi (113549) pkcs(1)
pkcs-9(9) id-sminme(16) id-ct(1l) erikindex(55) }

ct-rpki Eri kPartition CONTENT-TYPE :: =
{ TYPE ErikPartition |IDENTIFIED BY id-ct-rpkiErikPartition }

id-ct-rpkiErikPartition OBJECT I DENTIFIER ::=
{ iso(1l) menber-body(2) us(840) rsadsi(113549) pkcs(1)
pkcs-9(9) id-sminme(16) id-ct(1) erikpartition(56) }

Eri kl ndex ::= SEQUENCE {
versi on [ 0] | NTEGER DEFAULT O,
i ndexScope | A5Stri ng,
i ndexTi ne Cener al i zedTi ne,
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hashAl g Di gest Al gorithm dentifier,
partitionLi st SEQUENCE (Sl ZE(1..ub-Partitions)) OF PartitionRef

}

ub-Partitions | NTECER ::= 256
PartitionRef ::= SEQUENCE {

hash Di gest,

si ze I NTEGER (100..MAX) }
Eri kPartition ::= SEQUENCE {

versi on [ 0] | NTEGER DEFAULT O,

partitionTime General i zedTi e,

hashAl g Di gest Al gorithm dentifier,

mani f est Li st SEQUENCE (Sl ZE(1..MAX)) OF ManifestRef }
Mani f est Ref ::= SEQUENCE {

hash D gest,

si ze | NTEGER (1000. . MAX),

aki Keyl dentifier,

mani f est Nunber I NTEGER (0. . MAX),

t hi sUpdat e Gener al i zedTi ne,

| ocati ons SEQUENCE (Sl ZE(1..MAX)) OF AccessDescription }
END

3.1. Ceneral Syntax

At the top level the content of an Erik object is an instance of
Cont ent | nf o.

3.1.1. contentType
The content Type is an O D specifying the type of payload in the
object, inthis profile either id-ct-rpkiEriklndex or id-ct-
rpki Eri kPartition.
3.1.2. content
The content field contains an instance of Eriklndex or ErikPartition
3.2. FEriklndex
An Eriklndex represents all current manifest objects avail abl e under

a given FQDN and thus the complete state of the repository as it is
known to the rel ay.
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3.2.1. The version field
The version nunber of the Eriklndex object MJST be O.
3.2.2. The indexScope field

The i ndexScope field contains the fully qualified domain nane of the
Signed (bject location of the manifests referenced through this
particul ar Eriklndex. The FQDN MJST be in the "preferred name
syntax", as specified by Section 3.5 of [RFC1034] and nodified by
Section 2.1 of [RFC1123].

3.2.3. The indexTine field

The indexTine is the nost recent partitionTime val ue anong the

Eri kPartitions referenced fromthis Eriklndex. The field s value
roughly indi cates when the Eriklndex was generated and can be used
for troubl eshooting and neasurenment purposes.

For the purposes of this profile, GeneralizedTi ne values MIST be
expressed UTC (Zul u) and MJST include seconds (i.e., tines are
YYYYMVDDHHMVBSZ) , even where the nunber of seconds is zero.
General i zedTi me val ues MJUST NOT include fractional seconds. See
Section 4.1.2.5.2 of [RFC5280].

_Design note: using the nmost recent partitionTine, rather than the
| ocal systemis notion of "now', helps reduce churn in distributed
systens. _

3.2.4. The hashAlg field
This field contains the O D of the hash al gorithmused to hash the
Eri kPartitions. The hash al gorithmused MIST conformto the RPK
Al gorithns and Key Size Profile specification [ RFC7935].

3.2.5. The partitionList field
This field is a sequence of PartitionRef instances. There is one
Partiti onRef for each current ErikPartition. Each PartitionRef is a
tupl e consisting of the hash of the partition object and the size of
the partition object.

Information el enents are unique with respect to one another and
sorted in ascendi ng order of the hash.
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3. 3. Eri kPartition

An ErikPartition represents a subset of manifest objects avail able
under a given FQDN. Each ErikPartition is an ordered listing of the
mani f est obj ects’ hashes, manifestNunber val ues, thisUpdate val ues,
and their end-entity certificates’ SIA extension val ues.

3.3.1. The version field
The version nunber of the ErikPartition object MJST be O.
3.3.2. The partitionTime field

The partitionTime is the nost recent thisUpdate val ue anong the
mani fests contained within this ErikPartition. The field s value
roughly indicates when the ErikPartiti on was generated and can be
used for troubl eshooting and neasur enent purposes.

For the purposes of this profile, GeneralizedTi ne values MJST be
expressed UTC (Zulu) and MJST include seconds (i.e., tines are
YYYYMVDDHHMVBSZ) , even where the nunber of seconds is zero.
General i zedTi me val ues MUST NOT include fractional seconds. See
Section 4.1.2.5.2 of [RFC5280].

_Design note: using the nost recent nanifest thisUpdate val ue, rather
than the | ocal systemis notion of "now', helps reduce churn in
di stributed systens. _

3.3.3. The hashAlg field

This field contains the O D of the hash algorithmused to hash the
mani f est objects referenced in this ErikPartition. The hash

al gorithm used MJST conformto the RPKI Al gorithns and Key Size
Profile specification [ RFC7935].

3.3.4. The manifestList field

This field is a sequence of ManifestRef instances. There is one
Mani f est Ref for each current manifest. A manifest is nomnally
current until the time specified in nextUpdate or until a manifest is
i ssued with a greater manifestNunber, whichever cones first (see
Section 4.2.1 of [RFC9286]).
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A Mani festRef is a structure consisting of the hash of the manifest
object, the size of the manifest object, the manifest issuer’s key
identifier, the manifestNunber, and the thisUpdate contained within
the object, and a sequence of AccessDescription instances fromthe
mani fest’s End-Entity certificate's Subject Infornation Access

ext ensi on.

Information el enents are unique with respect to one another and
sorted in ascendi ng order of the hash

Client-side Processing

Clients start by fetching an Eriklndex, which is represents the
relay’s current Merkle tree head for a given FQDN. A client MJST
verify the requested FQDN exactly matches the i ndexScope value in the
Eri klndex, and if not proceed to use a different relay.

Then, clients can decide whether or not to fetch ErikPartition
objects listed on the Eriklndex, for instance, by checking whether
the object associated with the hash was already fetched at some point
in the client’s past.

Before using a ErikPartition, the client MJST verify that all URIs in
the accesslLocations in the id-ad-signedObject accessMethod instances

in the ErikPartition are enconpassed in the requested i ndexScope. A

client can then deci de whether or not to fetch a given manifest

obj ect, by conparing the manifestNunber and thisUpdate with what’s

| ocally cached and what's offered by the renote rel ay.

A client can conpute which products listed in the manifest’s fileList
need to be fetched fromone relay or another in order to achieve a
successful fetch. A client MJST verify that the URI in the
accessLocation in one of the id-ad-signedObject accessMethod
instances in the manifest’'s Subject Information Access (SIA) is
enconpassed in the requested i ndexScope.

As there is no concept of 'sessions’ (like in RRDP), clients can

i nterchangeably use different Erik relays. Wen one Erik relay
generates a HITP error, the client can try fetching the requested

obj ect fromanother Erik relay. To inprove reliability, clients
shoul d alternate anong different relays in successive query and fetch
attenpts.

Querying an Erik Rel ay

Snijders, et al. Expires 7 June 2026 [ Page 10]
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5.1. Fetching objects by hash

Thi s specification uses "Naned Information" identifiers napped to
.wel | -known HTTP/ HTTPS URLs for object retrieval, as described in
[ RFC6920] .

For exanple, issuance #54 of ripe-ncc-ta.nft has the foll owi ng SHA256
di gest:
c2d0427bc5a32c42eealab5663d592b1f c29c7d4ef 16ab0b5e1d631d039dcc21

To fetch the aforenenti oned object froman relay hosted at

rel ay. exanple.net, a client would access the follow ng HTTP URL:
https://rel ay. exanpl e. net/.wel | - known/ ni / sha- 256/

wt BCe8W LELuoat WIOWSsT wpx9TvFqsLXh1j HQOdz CE

5.2. Fetching Eriklndex objects

The URIs to fetch Eriklndex objects can be constructed using the
following Wl l-Known URI tenplate with the erik keyword as suffix and
the FQDN as paraneter: https://{relay_host}/.well-known/erik/

i ndex/ { FQDN} .

For exanple, the URI to fetch an Eriklndex for the rpki.ripe.net FQDN
froma relay at rel ay.exanpl e.net would be
https://rel ay. exanpl e. net/.wel | -known/ eri k/i ndex/rpki.ripe.net.

A client MAY use the If-Mdified-Since HTTP header when fetching
Eri kl ndex obj ects.

6. Transport Error Detection and Handling

The client MJIST cal cul ate the hashes of fetched objects and verify
they are the sanme as the expected hashes (which are enbedded in the
URI's through which the objects were retrieved). |If there is a hash
m smatch, the client may try fetching the object froma different
Erik relay or treat this as a failed fetch_(see Section 6.6 of

[ RFC9286]) and try again at a later point in tine in a next

val i dation run.

7. Setting Up an Erik Rel ay
Erik relays can be operated by any party, wthout pernission fromor

coordination with publication point operators or CAs. Relays are
made accessible via either HTTP or HTTPS or both.
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Rel ays generate and nake accessi bl e Eriklndexes and ErikPartitions
derived fromtheir current validation state, the client then cherry-
pi cks which objects (if any) it wishes to fetch. |In turn, relays
fetch fresh data fromother relays, or from CA-designated publication
poi nts accessible via Rsync ([ RFC5781]) and RRDP ([ RFC8182]).

_Design notes: a decision nust be nade on a determnistic "manifest-
to-partition" assignment schene. Job’s proof-of-concept relay (see
Appendi x A) uses the first few octets of the the Manifest’s AKI as a
stable partition assignnment schene. Qher strategies could be to
assign mani fests to ErikPartitions based on the "hour-of-day" of the
CMS signing tinmestanp, or the first few octets of the SHA-256 of the
mani f est obj ect. _

8. Conparison with other RPKI transport protocols

I gnoring obvious nmechanical "on the wire" differences between Erik,
Rsync, and RRDP; there are a nunber of concept differences between
the protocols. Rsync and RRDP can be described as "general purpose"
synchroni sati on protocols: they could be used to transfer any
arbitrary set of files, on the other hand the Erik protocol is RPKI-
specific: part of its signaling |ayer are RPKI mani fest objects,
which RPs require as recourse for validation anyway. This property
by itself causes a snall deduplication in the data to be transferred.

8.1. Comparison with Rsync

In Rsync, the server and the client construct and transfer a ful
listing of all available objects, and then transfer objects as
necessary. In effect, this allows clients to 'junp’ to the |atest
repository state, regardl ess of the state of the l|ocal cache.

A maj or downside of Rsync is that the list of files itself can becomne
a burden to transfer. As of June 2025, in order to nerely establish
whether a client is synchronized or not with the RIPE NCC repository
at rpki.ripe.net, as nmuch as 5.8 negabytes of data are exchanged

wi t hout exchangi ng any RPKI data.

Experi ment ati on suggests that when synchronizi ng once an hour, Erik
consunes | ess network traffic than Rsync generally woul d consune
which, in turn, is less network traffic than RRDP woul d.

8.2. Conparison with RRDP
The key concept in RRDP is that the client downl oads a "journal",

containing all add/update/del ete operations and replays this journa
to arrive at the current repository state.
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8.

10.

10.

A maj or downside of RRDP is that (depending on the RRDP polling
interval) clients end up downl oadi ng data whi ch has becone out dat ed.
I magi ne a hypothetical CA which issues and revokes a ROA every 10

m nutes and a client that synchroni zes every 60 minutes; in effect
the client nust fetch 5 outdated states, wasting bandw dth.

Experi ment ati on suggests that when synchronizing every 15 m nutes,
Eri k consunes |less network traffic than RRDP generally woul d consume
which, in turn, is less network traffic than Rsync woul d consune.

2.1. Garbage Collection

In contrast to RRDP, the Erik protocol has no concept of server-
specific "stateful" sessions that persist across polling attenpts.
This obviates the need for withdraw i nstructions as part of the
protocol exchange: clients can sinply delete objects that are no

| onger referenced fromtheir current validation state and refetch
themlater on if needed.

Open Questions
This section is to be renoved before publishing as an RFC

*  Which of the possible deterministic manifest-to-partition
assignnent strategies yield the best results? AKI?

* Are determnistic and cheap Snhapshots possible? If so, what is
the best archive format for Snapshots? The ustar/gzip conbo night
not easily yield deterministic results across different
i mpl ement ati ons.

* |1s the concept of Differentials/Deltas needed in Erik
Synchr oni zat i on?

* \What will be the upper bound for the nunber of partitions? (ub-
Partitions)

Oper ational Considerations
1. Scaling considerations

As of July 2025, the global Internet’s RPKI churn rate appears to be
2 new obj ects per second. The ecosystemis estimted to be conposed
of ~ 5000 RPKI cache instances and ~ 50 repository servers. Assum ng
10 mnute fetching intervals and 150 netadata requests per
synchroni zati on run (for exchange of Merkle tree data), an Erik relay
serving all the Internet’s RPKI cache instances woul d probably need
to be able to sustain serving an average of at |east 11,000 HTTP
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10.

11.

12.

12.

requests per second. This order of nagnitude in terns of scaling
requi renents can easily be handled by a single conmpdity server.

2. HTTP Conpression

Using gzip conpression on average tends to yield a 20% reduction in
RPKI obj ect size, therefore it is RECOWENDED for clients and rel ays
to offer support for conpressed content coding, as described in
Section 8.4.1 of [RFC9110].

Using a previous version of a RPKI object as a conpression dictionary
for a newer version enables delivery of a delta-conpressed version of
the changes, usually resulting in significantly smaller responses
than what can be achi eved by conpression alone. dients can
facilitate delta conpression by sending an Avail abl e-Di cti onary
request header, using a previously fetched version of the RPKI object
as the dictionary. It is RECOWENDED for clients and relays to nake
use of Conpression Dictionary Transport ([RFC9842]).

Security Considerations

Thi s docunent nakes no changes to RPKI certificate validation
procedures.

Par aphrasi ng Section 11 of [RFC6810]: The RPKI relies on object, not
server or transport, trust. That is, the Regional Internet Registry
root trust anchors are distributed through some out-of-band neans,
and can then be used by each relying party to validate certificate
chains and Signed Objects. The inter-cache relationships are based
on this object security nodel; hence, any cache-to-cache transport is
assunmed to be unreliable at tines. See Section 5 of [RFC8182] for
nmore security considerations.

To avoid certain forns of replay attack, clients MJST verify
pur ported i ndexScope, ManifestRef |ocation values, and manifest
Subj ect Informati on Access (SIA) extensions nmatch the expected FQDN
Byzantine events or faults in relay-to-client comunication can be
overcone by the client rotating requests for objects among different
Erik rel ays.

I ANA Consi derations
1. S/MME Module Identifier

The 1ANA is requested to add an itemto the "SM Security for S/M M
Modul e Identifier" registry as foll ows:
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12.

12.

13.

13.

Deci mal Description Ref er ences

TDB i d- mod- r pki Eri kSynchroni zation-2025 [this-draft]

2. SM Security for SIMME CM5 Content Type
(1.2.840.113549.1.9.16.1)

The |1 ANA has all ocated for this specification in the "SM Security
for SSMME CMS Content Type (1.2.840.113549.1.9.16.1)" registry as
fol |l ows:

Deci mal Description Ref er ences
55 i d-ct-rpki Eri kl ndex [this-draft]
56 id-ct-rpkiErikPartition [this-draft]

Upon publication of this document, IANA is requested to reference the
RFC publication instead of this draft.

3. Well-Known URI

An URI Suffix in the Well-Known URIs registry specific to Erik
synchroni zation will be requested. See https://github.com protocol -
registries/well-known-uris/issues/67 for the request.

The proposed suffix is erik.
Ref er ences
1. Nornmtive References

[ RFC1034] Mockapetris, P., "Domain names - concepts and facilities",
STD 13, RFC 1034, DO 10.17487/RFC1034, Novenber 1987,
<https://www. rfc-editor.org/info/rfcl034>.

[ RFC1123] Braden, R, Ed., "Requirenents for Internet Hosts -
Application and Support”, STD 3, RFC 1123,
DO 10.17487/ RFC1123, Cctober 1989,
<https://www. rfc-editor.org/info/rfcll23>.

[ RFC2119] Bradner, S., "Key words for use in RFCs to Indicate
Requi rement Level s", BCP 14, RFC 2119,
DA 10.17487/ RFC2119, March 1997,
<https://ww.rfc-editor.org/info/rfc2119>.

Snijders, et al. Expires 7 June 2026 [ Page 15]



I nternet-Draft Eri k Synchroni zation Protocol for RPKI Decenber 2025

[ RFC5280] Cooper, D., Santesson, S., Farrell, S., Boeyen, S.,
Housley, R, and W Polk, "Internet X 509 Public Key
Infrastructure Certificate and Certificate Revocation List
(CRL) Profile", RFC 5280, DA 10.17487/RFC5280, May 2008,
<https://www. rfc-editor.org/info/rfc5280>.

[ RFC6810] Bush, R and R Austein, "The Resource Public Key
Infrastructure (RPKI) to Router Protocol", RFC 6810,
DO 10.17487/ RFC6810, January 2013,
<https://ww.rfc-editor.org/info/rfc6810>.

[ RFC6920] Farrell, S., Kutscher, D., Dannewitz, C., Ohlman, B.,
Keranen, A, and P. Hallam Baker, "Naming Things with
Hashes", RFC 6920, DO 10.17487/ RFC6920, April 2013,
<https://www. rfc-editor.org/info/rfc6920>.

[ RFC7935] Huston, G and G M chael son, Ed., "The Profile for
Al gorithms and Key Sizes for Use in the Resource Public
Key Infrastructure", RFC 7935, DO 10.17487/ RFC7935,
August 2016, <https://ww. rfc-editor.org/info/rfc7935>.

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

[ RFC9110] Fielding, R, Ed., Nottingham M, Ed., and J. Reschke,
Ed., "HTTP Semantics", STD 97, RFC 9110,
DA 10.17487/ RFC9110, June 2022,
<https://www. rfc-editor.org/info/rfc9110>.

[ RFC9286] Austein, R, Huston, G, Kent, S., and M Lepinski,
"Mani fests for the Resource Public Key Infrastructure
(RPKI)", RFC 9286, DA 10.17487/ RFC9286, June 2022,
<https://ww.rfc-editor.org/info/rfc9286>.

[ X. 690] ITUT, "Information technology - ASN. 1 encoding rul es:
Speci fication of Basic Encoding Rul es (BER), Canoni cal
Encodi ng Rul es (CER) and Di stingui shed Encodi ng Rul es
(DER)", ITUT Recommendation X. 690, |SO|EC 8825-1:2021,
February 2021,
<https://ww.itu.int/rec/ T-REC X. 690-202102-1/en>.

13.2. Infornmtive References

Snijders, et al. Expires 7 June 2026 [ Page 16]



I nternet-Draft Eri k Synchroni zation Protocol for RPKI Decenber 2025

[ ML987] Merkle, R, "A Digital Signature Based on a Conventi onal
Encryption Function", Advances in Cryptol ogy -- CRYPTO ' 87
Proceedi ngs, Lecture Notes in Computer Science, Vol. 293,
DO 10. 1007/ 3-540-48184-2_32, 1988,
<https://doi.org/10. 1007/ 3- 540- 48184- 2_32>.

[ P2P] Austein, R, Bush, R, Elkins, M, and L. Johansson, "RPKI
Over BitTorrent", March 2012,
<https://wwv. ietf.org/proceedi ngs/83/slides/slides-83-
si dr-9. pdf >.

[ RFC0677] Johnson, P. and R Thomas, "Muintenance of duplicate
dat abases", RFC 677, DO 10.17487/ RFCO0677, January 1975,
<https://www. rfc-editor.org/info/rfc677>.

[ RFC1925] Callon, R, "The Twel ve Networking Truths", RFC 1925,
DO 10.17487/ RFC1925, April 1996,
<https://www. rfc-editor.org/info/rfcl925>.

[ RFC5781] Weiler, S., ward, D., and R Housley, "The rsync URI
Scheme", RFC 5781, DA 10.17487/RFC5781, February 2010,
<https://ww. rfc-editor.org/info/rfc5781>.

[ RFC6480] Lepinski, M and S. Kent, "An Infrastructure to Support
Secure Internet Routing", RFC 6480, DO 10.17487/ RFC6480,
February 2012, <https://ww. rfc-editor.org/info/rfc6480>.

[ RFC7115] Bush, R, "Oigin Validation Qperation Based on the
Resource Public Key Infrastructure (RPKI)", BCP 185,
RFC 7115, DO 10.17487/ RFC7115, January 2014,
<https://ww. rfc-editor.org/info/rfc7115>.

[ RFC8182] Bruijnzeels, T., Miravskiy, O, Wber, B., and R Austein,
"The RPKI Repository Delta Protocol (RRDP)", RFC 8182,
DO 10.17487/ RFC8182, July 2017,
<https://ww. rfc-editor.org/info/rfc8182>.

[ RFC9842] Meenan, P., Ed. and Y. Wiss, Ed., "Conpression Dictionary
Transport”, RFC 9842, DO 10.17487/ RFC9842, Septenber
2025, <https://ww.rfc-editor.org/info/rfc9842>.

[ rpkitouch]

Snijders, J., "rpkitouch", Decenber 2025,
<https://wwv. gi t hub. com j ob/r pki t ouch>.

Snijders, et al. Expires 7 June 2026 [ Page 17]



I nternet-Draft Eri k Synchroni zation Protocol for RPKI Decenber 2025

Appendi x A. I nplenentation status
This section is to be renoved before publishing as an RFC

This section records the status of known inplenmentations of the
protocol defined by this specification at the tinme of posting of this
Internet-Draft, and is based on a proposal described in RFC 7942

The description of inplenmentations in this section is intended to
assist the IETF in its decision processes in progressing drafts to
RFCs. Please note that the listing of any individual inplenmentation
here does not inply endorsenent by the | ETF. Furthernore, no effort
has been spent to verify the information presented here that was
supplied by I ETF contributors. This is not intended as, and nust not
be construed to be, a catalog of available inplenmentations or their
features. Readers are advised to note that other inplenentations may
exi st.

According to RFC 7942, "this will allow revi ewers and worki ng groups
to assign due consideration to docunents that have the benefit of
runni ng code, which nmay serve as evidence of val uabl e experinmentation
and feedback that have made the inplenmented protocols nore mature.

It is up to the individual working groups to use this information as
they see fit".

A few experimental Erik relays are avail able, each running on
slightly different schedules. dient inplenenters are encouraged to
round-robin between these instances to observe results.

http://relay.rpki-servers.org/ Dublin, Mntreal, Osaka, SiZo Paul o,
Sydney - anycasted distributed conputing cluster

http://dub.rpki-servers.org/ Dublin, Ireland, - distributed
computing cluster (6 machines, NFS backend)

http://atl.rpki-servers.org/ Atlanta, USA, - distributed conputing
cluster (2 machi nes, NFS backend)

http:// m so. sobornost.net/ Amsterdam NL, single node
http://nyc.rpki-servers.org/ New York, USA, - single node

http://fnllwyoupfrhso6643whnbl pkgsftjtcécrpehmyz2o7pffirnqy7rad. on
ion/ Erik relay service via Tor

An experimental Erik static content generator was devel oped by Job
Snijders in the formof [rpkitouch] using C
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endi x B. Exanple objects

Included in this section are an Eriklndex for rpki.ripe.net and an
Eri kPartition referenced fromthe aforenenti oned Erikl ndex, both
Base64 encoded.

Exanpl e Eri kl ndex

This object was retrieved fromhttp://m so. sobornost. net/.well -
known/ eri k/ i ndex/ rpki . ripe. net.

M | oRgYLKoZI hvc NAQkQATeggi g1M | oMRYNcnBr aSsyaXBl Lnbl dBgPM Ay NTEy MDQXN
TUW | aMAs GOWCGSAFI AWMQCAT CCKAAWI gQg4x/ oKSpIWMYT i wix| Xs1 i hgYTH w7Jd Xl

JI Br 85aF8CAj 5f MCYEI MobcoUB80nmgesZ860f 8vdvUHU+I N/ Lv36xYLAdsGEYWAQJFj j A
mBCCqYaG3CBG gi sl by+kj mr MCmxkMLX RX5h8y Skpbi +Yz Al CPZcwldgQ@nJq0yJdD4sPe
| G zgVEl sLXAMgagucbr OXFOROC7nPgCAKkZbMCYEI | R2Tnj K1AB/ t 8ayJgf /i q0O4FJINPe
M j bll eJ/ t edYVLAgl 8yzAnBCBFi yaGABNV7VukoKDMUJ+LI Sv51 6vMdV+I MBgs188oaw
| CS+8wIgQKi xW270Zqi 19K526Vpd Z+0XAQDs VGknwNL DdNg+0V8 CAk DGMCYEI PZt vf 6
KEI Pf / UyHxTN7ypbDovihcBey Zf 6wy pAZcvN3AgJ!l vTAnBCBar yJe+uBl cLBOdLPQs S46
GA3XKUI c MBAWBFN5gCNWWg I CSI YwdgQgkl yr Cl kF2N7t r f YE2d8K7HI ai FSG+Y+EWSI nu
Gdr x U4CAkpXMCYEI FN2PUuEDxaS8Hg! 1 TTUW.AGzc4t zhDHyj Kl aw7PM.JJOAgl 6ZTANBC
CTocRYi 5ZYYx+H Wz AY2TDKX5t vVOERa7NOI | Ugpx7Mm CRI swlgQot / t | 2gNs Snx Ut At

Kf Uvbj VI Mb1s6l Ar VI Xzq7E991BsCAj mbMCYEI EH Kn1Y9XU3FMQpoQB6VOz Ek33YkT Bf u
VaUbgSNB4E7VAgJKVz AnBCB4X6f / hNOf OVLJ41r f duG NWOX AhA/ +hl aC3xHOOVOYgI CQ
ykwlgQgx 1l Ubl pQQSwopLl W gg532k Ty S61EYHzi HiNdIl +Uf mDCAj 8r MCYEI GADEKt / 5p
gBqV5sY4Dr nBc4e4Xu8i DZeh6si GQOM/NngAgJ CXz AmBCBPAVLt veq6vW WP4t 3Z1YMyf B
W nzYi aJexvnZdhJ CQAI CRY8wWJgQukkxXQnzVeUbM/Q Af 51 Fha9sN8Yb+1+zj mOC3I k9
CVQCAK DGVCYEI COQE9AN0Oj FeOT5DBQ 71120 yYHVFO1Bsk6yWovf BRAgJD9j AnBCBI 9
W gj Cr ZLA4AzOM anVT7f O k8+Qul Yzr 5C607dgcwl CMval wlgQCdEs YGKw3zh0CZgl+q
3Jf/ Ezvgnw7kTf 1TKY13Al J40CAKVWNMCYElI JMKWKES) vTwuYUx14EBUzYRI OXJHAf i S
ZxMkgmXCBAgJI1 vz ArBCBg4Uan/ 5q5axCWRQ E6j 8M yMNt Whf t / qyDURK7DIRAQ CT+ow
JgQRNTI HGgCEczZNgl HqLz3Cg4aAf Cl / el BAr HUQEwWkkf 0CAj ZoMCYEI G3EQ7dFpc712
c7pghGggSyzcl 9f 10Zy CVYxt RUYRoLHAgIMUTANBCBECs +7SNPt DdJe G mOAW LUudpuXS
Gb/ i wnU57t pnEBSW CTk8wJgQgi E+SNWWGyy Wk 3UHpdf ZVU/ cJLmi TY] +Qx5Q Pg070w
CAKP3MCYEI | nS7j t J@GA5+/ QHU4B7Bz Xi CxLIGROQZz AGVgP/ KTSLUdAgJLI j AnBCB+Bt W

|1 Mi6l j eCSVMEWL6XI VupWhnmmEdz ASH@BUUEaw CRI cwlJgQoh+9Wji eq8uW PWik1zcHQ
t f AzcEt SLu6cFi i zLB/ FVECAki +MCYEI ALf Q6cnll FUUauKt QN nAKyi pOxav Uy TPqyZx
4SKMDbAgJIHIz AmBCAhDGSV1Js MYA/ OumalNMBj zhf DFZhVF miVAT290/ unl RAI CRI swlgQ
gi XYk6DZycnPr Y4A5Me8j eut omnOj 7R7dMp+TAKTI DI +ACAj pkMCYEI K29pj 6RI PadvXr G
ZnczHnbGFhk DZWWt Psb01SMksh4Agl 6ZTAMBCDX9v1Zo/ Hz QAk/ 9UBI k7/ Rn2i KRXj ks
f LI ZRk Sf UBOPAI CT+kwlgQgzko+CaHpqi dt AwCkngVj j E4yxHwoi R2f r TLcof 6 FbHMCA]

ZLMCYEI EwbZt y1WPI BWa02qHOB82Kx ¢ JZ2GBdFx KQZpVgdpOBAgJ Bk DAMBCBYgw2PTol

eEkt CbKpnm2FNc GY5RE t 5H1sxt v3keeKanm2wi CQZMaIgQyCGoxgwo+P90t G/ fij | cccl zHg
080 36ywxGAr i qp5zt 0CAk8f MCYEI B1l aNvV+Ur 3) GAdt 8nBOJP4EqWhOHzf vLesD8do
61 oAgl 7Mz AmBCDOG+Zuui YJuO9PUYI 3l vdj j Fg6buMz mM HRm MkwmAl CVx YwJ gQyu6
/1 K6huz 1bQRFpHRVKWJIPr 8mCpJTi NQ H sz2n4gE4ACAj yj MCYEI DDvXbCF/ Q znVr/ 82G
vLuSer xYf Nj Fzk+ADaTnmaR8z Agl 9kz AnBCDNR6OL+r 1Yr VeecscelLh+r 4ZD+RvxL2TdF
| eAt aG ul Al COnmYwlgQQHopBzj K6FHz07A/ +gxzp3nf chult xXI EKyDnl df i uoCAj gCM
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CYEl Dey YAHLFhr ug/ c5Ut CrmbYekwut qFLPKWHC262ZFdi / AgJ DKz AmBCACt f 5QZDKT5K
Sr Dnca+N1PEz E9vUg4mt-MA8 6591 oxCYQ CS+8wJgQgA8j yuvhd7MvoXzxmFHW 2n96T2
pVEMY u52XZqRUe0CAKZZMCYEI A8p78+/ SI TzJVMIg5PCAQAZf g3cRs/ f Der B/ ey YMaKS
Agl +Xz AnBCBhmgy gz BYgBCN+cBE2z S5q0r uGxf k8UMUC YNEY! ZBkf gl CR/ EwdgQgJ6ntf

0aQQ7Vv4ALDD2eH nmvyVd2Tj ch5er YGFi | JyQCccCAj sxMCYEI Dr z2¢j Tr EVBsunv8BoP+I

uo+hg6SMIYYRLFr wrgj 1QJAgJl vTAMBCDt +HVE/ j z3ENTOPKFAMAPXxn+t THawZHh+r p7d
zJPPWBgl CPMowlgQgj y7ntvPGel L8l gFi OybweLN70vvPCnpd80FLzwl HRt 8 CAKpXMCYE
I'l pl 8t 92Wdl 3Hxt nyo7P56i 3i FH+qs+bK/ oxdJx4f / | KAgl 8yz AmBCCbYaynY0966Y6Nc
] VWWwbw1KTgH 2nZxi Zo7v50r 6/ Os Al CRY8WIgQyWOVi dFJyAhev/ MBOkOHCbvLkBOaU+P
cBT5DzUAd4TsWCAKTCMCYE! | 2r RGWB33DGPql sJGDi 9J0Q 237XGAWLO: / EKen/ 2nwAgJ
DOTATBCD3JPoboP6s GE8/ DGABI GXOK4| 3SYKTA9OHCAbVIOHt JFAI CPy8wJgQo0Pst Hr i

9Zf 8Nl Bnsi ki hoCO gf CNGh2eYKaj PUPHMCAj zJMCYEI JHuvkdaX/ dACFI r wd4kNxelj

edl j z1zf VG gXwWN5khAgl 91 j AnBCCqRvRO2um FW UHc 6xi wXxZDLz XvKgOv 6y +hP3t J
Oyl wi CTLkwIgQghdHSyhKnQenONy Ei AWKS+7/ nLgmAgxk CJi UTnc QLoAk CAj gCMCYE! Jr
DVbCc9hcwud/ | p95x3d0kZQ67HA3bxHbAWf agaqoAgJLI j AnBCCkBAt Ahf OnE/ oall +P
3f e9j 7zo9k6WVem | | gFaSRFWTQ CR/ EwdgQbng51 +ZgR1775k SHEC XnOQLK] YEUHF+r X
BSvhRS7i GgCAKWOMCYEI AnSQuv MUE31r +WOf kt mUJl AJJVxqV]j yE+twseCc AWPJi | AgJDKT
AnBCBI genBE2JcY1T7yvT4f ubhly2y6cxPkKnxgX6BXhv3YAI CSy MW gQWsLONSLgFVA
FI WPBaCl qFB684DSy XYmiYr yNd201 QYCECAj ZgMCYEI JGhsD71 6CkaD9wel a9pNi r zGCs
2KvyM MyRAgCY6gPAgJEW AmBCCA5LSARSCvT Thsg/ e/ u680U+CaHQzqf 05gAzb/ dYj 7e
w CQVEWI gQ9ICKI bPI QVITXr XNKSACt RLt U/ YR7K+I wt VU2PP+Ht 6El CAj zLMCYEI GvHk 2
v0JZaQ@Eb46 YWCz g+v6h54XdwZGrnj cNmODt j 5AgJFj z AnBCAM+h60z pOwr t SUNNVZ4Ho
WCPonDyz48bzt ASmAPWLXaAl CPZcwlgQuN84WVIRbzWHx XI 6+) f qBoT+nH 4z1t caR3
dhur 78UCAKVNMCYEI BXef 5z KL6WQQ9HpQGoy2¢cl KNea@ SChc8uTeRw+6x3GAgJ Muj AnB
CBE3HHOW OxI PyxI| +Nt xf zOOM U7YE5cUX2Ysi VgCTI bQ CRYOWJgQYVI RXX1Si Dri 8j

UBNdf zh4t ACAc9FEgbcf covke ASy UCAKpWMCYEI EU 0TOZg6VWswWMy 3R/ GDZ8E6T vRE Oh
r uH3D8SqTwxunAgl 9l j AnBCA96mh+VUDbEdI 7anhyu20+R/ Ng17FPI LybZx41f 6K2+HAI C
Q OwlgQgzet W gTL3I vUO52dpU npYvpZpZkdNoO/ d9Ch7bl 3UOCAj vBMCYEI PFj J84Ro
2r qgr SO7 GEGBP6 SEdnPgCHj 1 XXM_Qd0Ywr s AgJ G AmBCBLXWFOy SI TGB9+bVw2nCf UVH
SHTNqUHIMagr RmMrougl CUxowd gQgdr h5r k4v AS2nDHPPz UObZTu9LFoOLOROpJo2mRH
x4c ECAkmIMCYEI Dj WKGc G- HuWirs SANG66Pr J1GdB6i OCEWVI 8wiX2 CRXdk 1AgJ Axz AmBCC8
GJe8nPS4bi Unac+t VWMX500xpl snGXQZ8z Demh XbbDAI Cval wlgQypMJULRPwde 6nUKGz CU
f IBsj | OFmuAPql Hcrme Dt by VOBCAK/ oMCYEI LObhl LOM// WD8Y33ER2i +f Ab9vnpZeAZt

f RaXzz| RF4AgJJi TAMBCAUC BWhSH+r ULDd8F+VhXBbl 8UhKXLuf o+qgxb/ J+yMsLwi CPy4
wJ gQr Vf KoxFh/ O10s2WFWEf wp5Uj j gAsPGho8nj u04dxJWJCAkJf MCYEI | UbgqmAEy +/ F
A2Bmv Pknl W/ Pr ovTNA8TI r zDxMSnuBAgl / Lz AnBCAKX8FQOGNZZBwj 4f | 8nRzt / B4by
5Uk/ Dp51 3j GBodACg! COZswlgQy5XFj DH2Pi Ta3z A+zHEFE2ZEz 2FCFyR5JVJr Kk6GZee
WCAK GSMCYEI L5cu7mhhCoBDx VOSKKy 4S4Kk Uv4BXot 701 Tvl | PS6¢c YAgJH8z AnBCCkbj /

zk66eAZq40ESpZi gRs| BAl pGbh+e/ ASFD1IH8HNI wi CPml wlgQgVf cD2Ar +9Fj bAf UoPL1f T
nxFévvcni t DOdt de@bT4A4CAKVVMCYEI F+l G f kxb3l / 1pD+HaA+Uz +k2Jy sW RG+CAY
9Xgzl +2AgJBkz AmBCDbhOgNBPRZKNT3PHI | WRXkYT6kr gee6s28uCz7+BdQx Q CQygwlg
Qug2t kk28Zc/ y9aj HTABYoz4U70mu vol E9nPf JG kxV4ACAj 5kMCYEI | GhZOMCG3108Bf y
09t +yz8z/ c3CIXNEy| ACNLf GSIV+SAgl / +j AnBCBXt r gcr 97BR/ | dgoD5DaeSgi CQud/ n
Q.ar n+l i +PoDj Al CP/ swJgQDS@xCut ZkAR8Nn2aVJi ogXLI bBX3I r 9b/ LgF7QApt ecCA
kshMCYElI HBdA6 UQFWFx4Ja4J @) 0006Y7f RUMFF7VaTGTdJ38g8AgJ GATAnMBCAOghqusy
mdYzgnPyaJ7uUBgXql 4Si Cb5GSBGhr GochBAI CSyEwWJgQy8nei FZi ¢z3gCcJQ soEl aw0
r G/sRThxGIrqHDl Zz7UMDCAlI GDMCYEI HO2y UhnB/ i Hi dqqi STi Grei Rgwej vWYg50al LSw
/ SAUAgI 00j AnBCDC6EVgf i SGyal DKi / | JgV758ux8eZRU+t QThJONHBEY Q CSyEwWJgQ3
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OLTyNbgj GHuQBRdr RhNal cxEMABRpECZI r x6XI +ahc CAKMgMCYEI EMEMBX/ ZDwWYUNRHS

I 041 UvHTRaf ZoQanBbnpbhg57sAgl / Lj AmBCAbuenguFont LUzo53mG eTC6W.965Vhj 4
dM7e79HLXI wi CNz YwJgQyGdK/ YD8SLAHLTD8uZkW 5SLAZ5Tny pmax S/ nKHsr sV CAk 2F
MCYElI AGr CRDXSW +| +4JsRp43c40DGVZLGh9EI KuKMVBKEY k AgJ MuDANBCAhZgpSawt +0
gpkFVFs3nkgAlr cuJgv/ wdOsVEGs | | 2hAl CNmkwd gQuWOnhi Ve U3/ eZ/ r RKNQZZc Codt +
f 9+vT4i Hoz UuDSQEUCAKkY 3MCYEI Hkhy 9y Ggaf B2PueCoTucb4r beQTkSf Ol 287Jwh1(q
LAgl 8yj AnBCCAKz Gn7 31 wY8qkZ0+PuSj qHpQSUQANMLTQ kSF5nGXZI wi CTYYwJgQyzs (3
FI LCAOONSOSn5D30B9/ Oz XYCPUUSBOQN40APJ Ok YCAKDHMCYEI Fr gl pwf 9t y+daYdp@HK
| HcsoQDVt FbswXE8VKUZgEOAg! / LzAmBCBnb0p62KeXnut NHr H7W2A64qPkOygS/ bt / vM
VNnWBmBLAI CTYUWJgQgBN qEKS0WEr 4N8ZoDhCE40+T1+W 4 pNc 71 K5nr bx qUCAK GSMCY
El BFOXJLV1E70bt FGYgnz! | t 9TpHV8DO23dRzRINI Q x| AgJKVTANBCAr hWP57bsqvLf k
cNVSDl bZzMsaSpgchJA8MudTaFs052A1 CQZEWI gQu24oKFW Vf xVF/ JGAAgl nxht HEMVoZ
bsQ EW r |1 nOt / 4CAKGTMCYEI N/ | j 6dTPZ5CoHkB36AB5n YmEI Whp79ESe MJ RDVbj SDQAg
| 8y TAMBCCDDx AH68UI uM2M 81 WFNELI gAD7i Dj 02ZVdf uuxpKpl Al CRVEWJgQLY8RIzD
LgMiI3b39duwPy9sGs7SNkual i 1n6ypeo/ 7sk CAKDGMCYEI P4vxPt Vi JObf MrG+zwCcel |

NZi YuhssqcF9Df DAGDRt Agl vPTAMBCCp3Dh8bxDaR1ROONULr VBRQ GNf kBt | 1eDei o+r

Dt KQgl CNz MM gQoXf Ne8VOTqCUN i Rgm2QadONgLOPOPApp2Bf Aq4uQr JgCAj nZMCYEI F
i VADAONI YognXn5YsnYbvLc9xl bJ3ANG 5qR21a3yAgl 91 zAmBCD5S2gwoQ@3VBhgEH2
UGsJ+zCWi ygMAXXqgB004t t nAYAI CS+4wJgQg+At Lpyl / 11sXB+wf y QOLKt Ft bybh7WZH
D Kwj / DY dnsCAkJf MCYEI CXUf PECI BOTdi 97KUK7r NBrbc SETOhDOKDFr s GvBniMyAgJ D9
j AmBCOWMB8x T gpy Ey AQEDLH K1dn9l 01WwnCDsb30KQIv7EgAI CPy4wlgQyqBdl KM+-O0SB
i NWUEWL.GZQAX YA FnNr XFI +j n6Zz3Nn6gCAj 5ShMCYEI FBgaunZer Apws FUAOL1YyR2] GvvA
Xq9/ 9+uj Z8Jj U0OsntAgJD9j AnBCCAkogNf 8/ i xq2OMIKnbnniza9bYgXKTKyzQCxeTNI t

49l CPmMMW gQpHaEW yBLT70v6voWi2WoULelEl Bodkhf Ky2cLk+r YCAKsj MCYE! J Sot

RDbWbt q7yj 1f xgeWhv8zoBvgv/ Pl 7qt G68DsulCAgl / LzAnBCD82i | e/ 5g4LEVWCCUxDC
OKCvouO WEBOUQ p28B62Zws Al COZkwI gQybmivk 0z GC2W2BW«s| 5Jr NMXI Wl gDxDTd6nd
T7900nZI CAKki 8MCYEI Bpl 1R12qi Gkl qy SOMIXEgnj PSQAWNLHa2/ 76 0GBJIxnaAgJl vTAm
BCBboy kRI8LgZPDDH3XRr KAgD9y 5f 2X3Mh/ o UWNKUKANKKQ CSLOWIgQyGVvaUl 51 mi r aPE
n/ Dy4LMDEC1y9ZKI uSi | t Y345k Yqwe CAj gBMCYEI KMUBnSY3VaDe2OUSMQ j O9pBOOUf

gHazhXr / VOP16UAgl 1nj AnBCBI VFai f 9CaLLsEyoozVHBuY4usCebsHsxoFdy9gVdOzw

CTLswJgQ4BPZt xSj MNI DAKNf ywsKnRROi 1/ eTamhulL+sl f HP8ns CAki 9MCYEI PenzsZzd
gSMIf oOW138KI 29) hz4vyEy7TcV6pDQe67chAgl 62z AnBCARX3LYN D Usn5gQe1AWNTF
vXVIKpnRNMYEeA+zbsJkQ CPy4wdgQyJ Qb TN6bSga5Wt5i 7BaT+RT4Jj Bl V+l CyuKTIl Wi
09S0¢c CAKWPMCYEI Ent 1s3j wOenh9RoVPFXcNFQePCe8nbAERKr KyapW SoAgl / Lz AnBCA
r VGbvj eRsa4RDnVpCekadVIWI hnAWWEBNNST Gy AVBAAI COVMBWIgQgVj TOUBI 6u2/ LnVzM
uegzxj | At PDACnWIO2] QR2J 31 pKgCAkseMCYEI | AR2VegdynTi npRoFXhwYec P46Wj\W Ch

WL/ 5Xszgf dGAgJI! vj AmBCAn1br vvPX/ / 9s M6 SXr RCNDI m\Hr ey Oc 7 mU3x XQSWF Fo Al CPZ
Und gQgPQegNYTxJ1pEf neXkPhvoM SQUp2aV7NzuHLOFd4ebs CAj 2WMCYEI MYgsgE7Eng

FOwz x LpwXYMDI VKOVinkY3azev/ 8gGxi 8t AgJDKTANBCBBznz6wel bVOVpyM6n0OM gRI 6y

nH61 f EYgf KTOA26z9¢gl CTLowdgQut hNI j ocxUcl GvHnuvWYyL6t Bsq/ 8R1ei / RsQKahT
s CAKZZMCYEI C7Ks7X/ | b+i sM\y UpRQECHc Dpr 8pDuXeYOaVzl 4xesf Agl / LTAMBCA7RY
Hz FRNmJ YdnwCVb0j U77cR9JQBB8HgHCVYB6AI BSI ogl CP/ kwdgQnh9l nmv6KSL3ny2aWN
PQD9/ f qRxydUKT4bepF11s8MCAj gCMCYEI LITBb/ 33Uk Y6DOdi nhSSqHG+hT8p2zM i g

kwUu2r | t AgJEWDAMBCAMAbqBDel1v4Zf f f MuU70j 6kkkgt dOt +zXNgQuf 012gi wi CS+8wJ

gQueoq/ RQM4ZGyW VdCGg2MoEzgoWrnvnU Q OAFb77ACAKTCMCYEI AJvt z6Eb3dPpP
k3gOmPOkP1VRBYa/ GgY/ r XYzf et r QRAgl +Yj ArBCD2ys9+Gzi 6t A3MDg2g2t 9z+sdVngk

KD4OdXI 6NDg03/ gl CPnivind gQ 88y mx XKk g1 NeKsg25UFs MVe OO+nXqqRj r FCl zI hEl QC
AkDHMCYEI Gaxs2DRUI 7NvCzW JIxdOQNC7i sr +kHr i D7SE/ FXI qO64Agl 8y z AnBCC8ORr VW
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K3Gt+j OQk8UvpbOW8Hey/ Xvt BapYuAUl K9dGQ CQ QmdgQybCh7NI xBOCYFURXi ZcG / C
a8rf +Qdf +Qpgi vLESi / t sCAj 8VMCYEI A8 s S5wh4WDrimi By 8xz9nr 5nD5MI99Qc CeHg MBI

4Mnhr AgJJi TAMBCAnaKsbEEOGAGDI cwf z9s DX9OWLKER/ vd ZOXGkDnH egl CQVEwWI gQy
3zZI cB7D r xb4@BzevgFj nRAr wPceM 6e8yWJUr QHn20CAKP2MCYEI | nswWJqKRddPe8Y9
i SGQyBxK/ Lf Or wURct | u/ CGyJOpAgJSTj AnBCDdy 6WhWOSUoYZDNh59NF ThkauSniluy S5c

| XvkBf kxGndwl CPZYWJgQW Px0zYnwBShJxszzt asKd49A3I | 8cf qqTS5FQZMAf 38CAkm
KMCYEI Jj q08N JX5NFFVAJI mgvxmEb BEKMTOQF1Vhnll CuCx6AgJAxj AnBCDWQVBIvWPQ
vl CyweWJA4Dt Ugzf AsSv QX +t Pt t BWRC/ QQ CO 8wlgQgzj swr75K1lvr Kh7uEEl j RyJl Jr 8
a90QvkW5j LRg2vhmvYCAKvvMCYEI EnuAEb1f oxUnpWe Z23HqOPcNLIM cTf G 3PSCdnBAd

cSAgIJMITATBCB3C/ cPEYA8t WO GTQYI pPVWAX5EKc/ Zz9XNhpQ weQAZ3Q CPZUWJ gQg9AV
Q KWCVHGE7&Z67] E10Yf 7A0S9qzv/ uAUe BWj1OnMCAK Mo MCYEI BVAHOWPk el 3wXvFQRob
zpO0gLKUnEc1az3Fh5j 5kpf pJAgl / Lj AnBCCnmKBkWI qYi 1JCGsi | JePpEu+sql hhr og/ D
ma/ 2XqqgAl CSyEwlgQgl 2gf 7h21qgaeCr71D72B9VskQSnt1j nweJDY7JRwW T/ ACAKDGVC
YEI & hUKNF8c CbA7zJ1 GekoW amGu9l OGXSDBQct wHZCOc/ Agl / LzAnBCCEMVDI i 7i kelZ
2y R UBgqPw/ 8wd/ TKC6 TTqROowWbRj OMQ CR/ MM gQg1ZOPRIhUz EFXt CV/ ar Znp4uGgHNW
H6J FNQBUhoswbhngCAK DEMCYEI Ondmi / +] Q@++CbgRTEj j LBsznVi 7pBCMCM Us 2wB8f +A
gl +Xz AnBCD8d Qv VCK52x0ki FkgJRIL3/ U7JceOR1vu8FBBLlr 1wgl CR gwlgQSC6a2Vv
qH4v XsgXkD13LGCO wAhSTY] Ul r UBXOWIWNAgCAKJf MCYEI KBLFgUB3I J5T6yZBCk 7dom
MBOWMEXKJ Zh02GUJ Cni SF6 AgJRg TANBCA2exdbOuH32y | PWFxwogpaERMKCAvj 0sxnEgUw
El PrLgl CQ 4wdgQyX0xFcor i r B+SK2SUXy YPLhoPSYXz LWE508wWHVbhB2UCA] sz MCYEI

FRTagDdkVZcVHBWMITGgQ pTt Cd8DI BUy DRV@np6M7euAgl / Lj AmBCCRSk4Mb9k8r hUgc P
PA6f 21 VS8ghaRAb2NbFCN2M uHW CR/ | wlgQgGJJ8cBg0i NM6/ QJQ LsMbTquhxF5ar P
6ZgwYEWF k8+0CA] 2XMCYEI NYr OXj gnB8EQN0d1I QLI pn0gZj 06kr Gh2EYOM7Hen5AgJE
WDANBCAy Xck AVX2/ Dz57+i JFs51 cf 8eUMI91 0b2MADGOgRKDXQ CP/ swlgQySVghBx/ 4X
T/ 2hPogXV8MPA5dwALmM0q2gGZz VKHE8P8WCA] / 7MCYEI d f wSr qY4RnPni Qdr NMz H7 AKe

JMbNPxkWPi / qE363dAgJJi zAMBCA544gg0r SOGMgHAp2wr 6Ff wt r UVUf S+ 9r | Hvi | |

ncgl CSYswlgQy9FRuesN pRek7j XdLVVYunwecRLb9doA62yyEbvNTXX0CA] QHVCYEI MAA
f aQwhdKl sWFz9RzvTCh2/ ESGaQFOQOt j M h31NddAgJH8z AnBCCl 9P1vxLv+VI xDl 6Eam
i nf / 5BR8BAcv OF+bxuP4vRGH Al CRVEWJ gQf oaXT2ntx LY/ Gb3TlI OwW HCNGZdv 0S| ssAE
Nv4R3BvZOCAKMIMCYEI H of 9g+09SUgSAGREt VXbt DAC qScJ/ | hNan2KRnNHAgJ HJ DA
nBCCXj Pl i | TDI uhUMBZqgr AvNX2E+vENMZ031YvQ gD SrsvQ CQMewlgQm+O0Vx416esns

pxxKD4c0S2McWILgne 4xny pt 90x451 gCAKSTMCYEI JOKCRI 85/ pVY17REi pol i OK/ goM
Xhivbrmj t Ht uT1+AgJDKj AnBCD7I JnBu9YsXex| y+1gnJyxuwe5ve/ NpYgq2g8! TDBgng

| CRY8WIgQQZ@TqRGWMuUQLgf cE2I UUDINXhghdubDi Qrqd4elAl XEUCAK GTMCYEI AqqVPh

0do6/ dnHHOZhhdJ2KngA1EOQ0VgZnz3/ Ckj OCLAg! 7/ TAnMBCAMX QVBj HFMHHgoK uF59mNZ
oFbl 41DV0Oqi 3r h3Eoqj dXAl CPZYwWJgQ8y XQov Y/ Kdr QEO7xs26S7i si Dt GQC3k9JgnPK
12G51 0CAKJICcMCYEI JHMC6/ / KuoppKAHOBs XbBYx DI 6Bn/ cUuhP4CGpvvZ13ZAgJDKj AnBC
BXdOTQAUc 3i hk2XzeThCv0eSO6hi cU@8pTf RCg6xXqQ CR/ EwdgQyUPJf y+Xq7r kj wCv

JK6r u2y RxNt yww y65J3f YLR/ j 84CAj / 6MCYEI ASsv2w0TognMDIKL/ ValRr QuLK5/ 61 |

4k21f Zoi i Pl CAgJP6z AmBCDTONn+sCMMPhdcQ YuOy678Kj | O kevBMIaUl Ef L21 cgl CO
munwd g QuU3HE] dkO7 XLMXZbnuUt+er oMisUD71 Jj Vd/ mAKKI HUNECAKpVMCYEI EXE8Vi +T+

3Zxh9wwl 3ngUl 5kpQ 7kPVi ONQmv/ 2f VPdAg! 1nTAMBCBENS2¢c 7hHgUf F6z YW.TVbDnAU
zt PpnELB/ 6Pcknr QRvgl COMUWIgQyN5+gsgt kVs1Doznl HCRFGens4vF/ 8MXVELJ/ JR3m
f hwCAkf yMCYEI NPEOBxHx 1i 8QTz8dTY7zt C3Ut 1Ok XS79v41vJ7r Bf AdAgJPH AnBCD5q

pWCh+l | H WBMPHq/ 5f 6Z2+dZ8Tf TgEISMyhj RIN Jgl CPy 0wl gQydgW pRWWD Kk 70w Dg

6C VRT+3T8t KPA2ZXLi f uTn/ QCAj / 7MCYEI Mdggt aQCIRy RBulWIM XSUCt Ff XqSFadcm
qOdAr yr UgAgl / +j AmBCAF3xi znbQ r HpSI D3SzV/ LB4UoYj dhEGOGH TgP21 nDAI CPZYw
JgQyzAs| De309/ TCB5wAf t f | ai Df C049Wht 9BTDJ COLu+GgCAk P2MCYElI HaOTcw7oC+2H
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k/ Nl 6Eh1vsJRvo2RWD5s WRZOFOgLwhAgJ ODz AnBCBs Sf ¢ TSZXq9EEt XAYr er JS9z DA39
RxLDl oOpbKr hBA9Q CQ 8wlgQynNoobYKqzBgl J5PwWlnk BCQMeT4i Zyj zJPDUM uGh59g
CAj ] OMCYEI J0p9r Ssg2l YMJa8VFqVZpl kgl En9bvk AMVp5x18Y364Agl 3Nz AmrBCBQd16¢
Ns Swy30XuCt | 3MBj 6QbbnZdqgj Hl UZoz G+Qz Ccwl COKI wd g Qgk mi BowUl EBWYO4P9bpekKc
rlitxZWiS+wsLn6KI RPbr YCAj 5ShMCYEI GWH61 i QEHEKS i j 2Fr nKTvYkDhJ5g8uCFDdgA+
Jr 5yJ2Agl / +TAnMBCCPcWIPpPKFAI LCyr t vUj 05K52MGVz QCLEXy QMNn20Cew CQ 4wJgQ
gu/ 1j Zk6dg8M\t 3UpFZm/0hg90+qKXeypSK4416Aj buACA] 2WWCYEI NCr hwbhUxt D83Lr E
58NPQGpj Xsf oDl nyj JKE6LbBCt JdZAgl 4zz AnBCA6hMsuP177KE2buf 1VcoN4f XuChOyj S
VAFRK7yt TUKNg! CPMow] gQg9YxJUONK] XXQol j QkOLY3ZgYMAN | i ky KUuOhkhUa7KACA]

nMbMCYElI JONVZs907FnwHnygni Uv AWyt JRIVMO JJ1TYHLDOL+6Agl 4Az AnBCDFek PZ2Qg
ESuQ@+xRhauGsTvTgscl | soga/ 8HCs+TI ggl CP/ owJgQy9i WigRm 1RIJIRE3u0g5Q6zI| 8C
oKMboD+Q70z 1kdNf 75gCAj / 5SMCYEI Ms7/ eck6d/ VeSQz! yr r oLCagy V2QLXx XENsFXqYH
gJJAgl 6Zj AmBCAkqgj hr UQ+9qof aokuSF+Jz 7LWAy BvUYSOn89qv 7t uxdgl CP3wwlgQg/ C
7mvz0OTEDz SI Vxau2non3Z5y EORNXQAF1ThJj 9p48kCAj Xi MCYEI | al/ 06NcQnr +eer aHr

| 3Bco5mlopnT700gai 1Q v369AgJES] ArBCBggk UvpsRvQ 9gl divbaRt Hf | NV YEMz np
g1GAMRcObLQ CQEkWIgQC5Jj hUueyDr Bi 1CX+6DYsnmk3P1f gZVWNgx8ROEi TPny 0CAKWM
CYEl Ni 6PvXaOQ' WACRy Eml Nw2gTnPgJKZe Xpek+/ RsVHonz Agl 3NTAMBCAJ TdNkx QDU Al

sgy3j HOYj DDy Ez AgHN4se8ua9J NhhwiFAI CPnEwWl gQoke6GA6Fo YOQD6Gr5Who621x0LZt

3enShovwB599H bgCAKTC

B.2. Exanple ErikPartition

This object was retrieved fromhttp://m so. sobornost. net/.well -
known/ ni / sha- 256/ _i _E- 1W nRt 8y8b7PA5x4uUlmli 6GyypwXONSNOYNGD.

M | vOQYLKoZI hve NAQKQATI ggi 8oM | vIBgPM Ay NTEy MDQxNTAy MDhaMAs GCWCGSAFI A
WQCATCCLW wgck El AAuJaN8f wRVh+BM2i QU8zwm0o+2bRk7aThnHr NmZYSAg! HzgQUf /

yCWF32nBy UsWohky/ 8i 24z UVYCAhMIGA8yY MDI 1MTI wiNDEz MDI y Ovowdj BOBggr BgEFBQC
wC4AZocnBr aS5yaXBl Lnbl dC9yZXBvc2l O0b3J5L0RFRKFVTFQvZTQUNTMKZDJi LVWUX Nz At

NDI hNSO4NDAOLTky Zj czzj U2ZmveM 8xL2Zf eUNXR) MybTNSVXNXc Ghr eV84aTl Oel VWV
S5t ZnQngckEl ARf yr vCkw & G5+Bnl vOZPVC+npSDNaOoEeLr EKI 8j SAgl | pQQUf z4LJ7
j k15j 5K53hV/ HaWk PNSe UCAhGZGA8y VDI 1MT1 wiNDEX MDAOMVowdj BOBggr BgEFBQcwC4Z
ocnBr aS5yaXBl Lnbl dC9yZXBvc2l 0b3J5LORFRKFVTFQvNWYV YTB] OAFj LTNhNDct NGQ2
Yy1hYTELILWEOMV] ODc3NnZi Yi 8xL2Z6NEXKN2pr MI'VgNUs 1IM2hWKOhhV2t QT NI VS5t Z
nQWgckEl ASCUTIhwS/ R5SCAr yuRoUM ud9VWKyj k8QuPAW Up+4nAgl Hz g QUf 9GKak mRDM
Mk 3JERSUWbc YXV8WOCAhdd GA8yY VDI 1MT1 wiNDEz MDAy OFowdj BOBggr BEFBQcwCAZocnB
raSsyaxBl Lnbl dC9yZXBvc2l 0b3J5LORFRKFVTFQvYnEvMDKON2YYLTI yY2Et NDdj Yi 04
ONFKLTN NTBhNWYwMTk50C8x L2Y5R0t ha21SRE1Ne DNKRVITdVdi Y1l YVj h3MC5t ZnQag
ckEl An+REFBkuOombi G gMzVBPv1ZOv4@Es10+Cr KkEhFvAgl HzgQUf 5t M crmw2ePDHg
67gebxscu9yeQCAg08GA8y VDI 1MI'I wNDEX MDAOM~owdj BOBggr BgEFBQcwWC4ZocnBr aS5
yaXBl Lnbl dC9yZXBvc2l 0b3J5LORFRKFVTFQVNW vCODI ONnVi LTgONj kt NDJKkZi 1hiMbhm
LTkwYz Qy MAYLINWFK Yi 8xL2Y1dELf Y213MMWQREhNN dnZW4c2N1OXI | US5t ZnQagckEl

BPLOXOSi 2ax+UnPYqJpAp7f bvj 7+q5bP13SDW bi C2GAg! | XwQUf 1byi Uj | MvLUNLt E1d
400SJgGMICAhddGA8y VDI 1 MTT WNDEz MDEz OFowdj BOBggr BgEFBQcwCAZocnBr aS5yaXB
| Lbl dC9yZXBvc2l 0b3J5LORFRKFVTFQVMREVM FnYmNnLTgwZTAt NG 4Yy04N | yLTRI

ODZhZDY0Zj c3NC8XL2YxYnl pVWhJ TXZMVUSMIEUXZDRPh1NKZ0d3VS5t ZnQagckEl Bi 5m
eugRnbENZo8+6a+7cuE8r MON+CC1LRKoU/ 3F31 0YAg! HzgQUf 9YuQs COFgHEVX 4N KNJoF
Cd6l 4CAhLk GA8y VDI 1MT1 wNDAS5 MDAONLowdj BOBggr BEFBQcwCAZocnBr aS5yaXxBl Lnb
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| dCyZXBvc2l 0b3J5LORFRKFVTFQvNzgv Y] kzNGVI LWWD YirEt NDIVbB MS04 MG wLWU3NVEL
ZWEAONZK VS8 xX L2 YSVWKVRc ONPRrd | RVZ4ANES5p S05Kb0ZDZDZs NC5t ZnQagckEl CFoZHI / u
sr st xg5j VsFOo66a2URqYEMksst CBR6ayzAgl HzgQUf 5Lf dhDwWSPQ7 9 Ewz b UHGMRV+80
| CAhbv GA8y MDI 1MT1 wiNDA4 MDALN1owdj BOBggr BgEFBQcwCAZocnBr aS5yaXxBl Lnbl dC9
yZXBvc2l Ob3J5LORFRKFVTFQUMIcvNThi ZTEALTImVE Ut NGVRYS1hYTZhLTdnNz JnNDRi

ODk4M 8xL2Y1T&ZkaER3ULBRNzI Fd3pi VUNHA1IW.ThPSS5t ZnQwgckEl CJ/ nn7xr Oy89
r SCOx8Xbr MonzbgswiNkXhj pyNpNg7xcAgl HzgQUf 6gWwbz ONVhQc 1P/ 49J3bLMy4/ cUCAg
TNGA8y VDI 1MTI wNDEOMDAOOFowdj BOBggr BgEFBQcwCAZocnBr aSsyaXBl Lkl dC9yZXB
vc2l Ob3J5LORFRKFVTFQUNTMY YTQLM hhLTkwZTYt NGQEMS1hNTJIj LWYwiNz E3ZWEOODV]

Ni 8xL2Y2Z1dvek9OTWBRYzFQXz(BS) Nl TEINNF9j VS5t ZnQangck El CQsWPX3WLYQZFbS
| 9Svf t VBNECr 6WRKoRK058W6ApAgl HhAQUF wdXwz GYHgQr dHE3NSf Ok o TVr QCANMAGA
8y MDI 1MTT wNDEz MDAX NFowdj BOBggr BgEFBQcwC4ZocnBr aS5yaXBl Libl dC9yZXBvc 2l

Ob3J5LORFRKFVTFQvNz gvNGYSNmY5LTU2 OAYt NDVE Yy 1i OAEALTZhM Y MQOMGY1MC8X
L2Z3ZFh3ekdZSGdRc Rl RTNOU2ZROW v VFZy US5t ZnQngckEl CYTBJJUQH3w2gdXgi 1HA
Jj k2s9bQz5PRBs 7DERRX 6 QAgl HzgQUf 1Ei g3ROLf VEqpMFj Fo709Fk| Zk CAg7NGA8y MD
| 1MT1 WNDEOMDAz NI owdj BOBggr BgEFBQcwCAZocnBr aS5yaXxBl Lnbl dC9yZXBvc2l 0b3J
5LORFRKFVTFQv MGEY OTMANWFhLTFI Nzkt NGEWM 1hMDky LTAXZW wivz YANGYWOS8x L2 Yx
RW nMLI wTGZWRXFWTUZqRnB3MDI Ga0l aay5t ZnQugckEl ¢/ | QQFAvMai WeF/ A1bZhKB/ K
fg74+e/ 3Zi e2YQIWF6TAgG! | GAQUf / GAHP5quxGA +AyW2Yur 5hPL20CAg31 GASy MDI 1MI'
I WNDA5 MDAz MFowdj BOBggr BgEFBQcwCAZocnBr aS5yaXBl Lnbl dC9yZXBvc?2l 0b3J5L0R
FRKFVTFQUNzUvMIg2YTE4ALTVKN2Yt NDNI ZCLli MDZhLWNI YTdI Yj MLMDUz Ny 8xL2Zf RzRI

UDVxdXhHT2wt QXI XM | 1cj VoUEwy by 5t ZnQagck El Dkl LMNoL60OC 5h03aH7ugi gQax CL
LSnJc4vCdXALsLKAgl | GAQUf woh+MVD/ b9LeN7wxZL/ BJDd9LACAhc UGA8y MDI 1MT|T wiND
A5MDEWN1owdj BOBggr BEFBQcwCAZocnBr aSbyaXxBl Libl dC9yZXBvc2l 0b3J5L0RFRKF
VTFQVN YvM2ZI MAEWLWWVRZmX NGJj NCLhYWUXLTI | ZTAWN] kOM 0Yi 8xL2Z3T2gt TUOw
X21 5TGVON3d4Vkxf QkpEZDI MS5t ZnQamgckEl D+y S/ t GOLHgj ZhYi Fes2Aul vPEr 2j vxX
6Jaf PugnT66Agl | pQQUf 1Fer Q e7Zr Eyr xat KOLWS Z8Bs CAhdy GA8y VDI 1MT|I wNDE1NMD
E1MLowdj BOBggr BgEFBQcwCAZocnBr aS5yaXxBl Limbl dCOyZXBvc2l 0b3J5LORFRKFVTFQ
vYTcvNWWY YTUSLTYWM Ut NDAWZS1hYj | 4LVWwWYTYy NGQOMDk XM 8xL2Yx Rivy UWkI N1py
RXl yeGF0SzBMOdmA hCcy5t ZnQagckEl EAJI GXKzi 5KGpg9za9l YPb9r NuRdpOXqOhpf

j WkseGAgl HhAQUF x TOgQOBhf NQS8Sz Lx 9MB DOP38 CAhAZGA8Y VDI 1MTT WNDEZz VDI WiN1
owdj BOBggr BgEFBQcwCAZocnBr aS5yaXBl Lnbl dC9yZXBvc?2l 0b3J5L0RFRKFVTFQVYj Y
vZj Y5ZGI| LM\WUWNz Ut NDQz OC1i NTNi LWY2MTYwWZExZm wM 8xL2Z4VE9nUU8z a&ZOUVIVA
U3pMeDl NbTNET1Az OC5t ZnQuwgck El EJDHa@BgaPqUOnt WhoXHTh3r sqoX7YJvabsaFa&
6r 1 Agl HzgQUf 0QdI CQM Gc7J5zJi r Nf 29f gl / UCAhLOGA8y MDI 1MT1 wNDA4 MDAWOVowd |

BOBggr BgEFBQcwCAZocnBr aS5yaXxBl Lnbl dCOyZXBvc2l 0b3J5LORFRKFVTFQvMTEVN; |

hivDl mLTU4MDkt NDY1Ni 1i Mz ULLTEONmMYYNTRhYzEz MB8xL2YWT2Rs QLFt X0dj NOolekpp
ck5mV | meWkf VS5t ZnQagck El Ehl ydQkf Z5hl OBWFKVbg4j VWCLi bENRvI s7M</ LDNRAA
gl HhAQUF 3Nr i KAKBNQWS92t X/ VQSngz 57 ¢ CAhdZGA8y MDI 1MTT wNDEz MDAy NFowdj BOBg
gr BgEFBQcwCAZocnBr aSsyaXBl Libl dC9yZXBvc2l 0b3J5LORFRKFVTFQvOTkv MGYy NVIN
| LW 5Nzct NDg1MyO5ZWWve LTI | NTZj Y] U0ZmVmiNy 8xL2Yz TnIpSOFr QkK5Rd1MBMIRYX1ZR
U21nej U3Yy5t ZnQngck El EkvZOd3R7 XuMXNDe KOKvwDOXuGRul n68D+L My UdEX Sr Agl Hz
gQUf / F65Ue58nmQeYFd/ 5VPdt vdJol c CAgSbGA8y VDI 1MTT wNDEX MDAy NFowdj BOBggr Bg
EFBQcwCAZocnBr aS5yaxBl Lnbl dC9yZXBvc2l 0b3J5L0ORFRKFVTFQv YTUv MAJj MGY5LW
kN2M NGY3YS1hNDAOLWEOM2ZmM VKND@BZC8xL2Zf R YIVWJ1OGLRZVI GZF81VI BkdHZk
SmBJYy5t ZnQngck El El Wrkx @Bz Dn9kEar EVe Gzs Er wGBt zMoTxHPecas DNTAgI Hz g QUf

Xi K2r WL.Uggey sghybCQOUnhz s x UCAhHMGA8Y VDI 1MTT wNDEWVDAX Ovowdj BOBggr BgEFBQ
cwCAZocnBr aS5yaXBl Lnbl dC9yZXBvc2l 0b3J5L0RFRKFVTFQVOTAVYTYLINTI yLWY3YzU
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t NDg3Yi 1i N21 4LTJI NDYXNDEOMAFhNC8xL2Z4aUsycl cxVWnZXl zZ2h5YKNRT1VoenN4
VS5t ZnQagck El Et pn6WHONBNXx cWAHB NTC00Jj cl A2i ob0OAXGaoyi t sAgl HzgQUf 4Xpk
DVDl +Ns DKk DoMYgx3Ce/ c0CAgOLGA8y MDI 1MTT wNDE1 VDAL MVowdj BOBggr Bg EFBQcwC4A
ZocnBr aSsyaXBl Libl dC9yZXBvc2l 0b3J5LO0RFRK FVTFQv NV NGHI MTc 1L TULZDAt NDg
0ZC04ZDEXLThj OMILODI z YnFk OS8x L2 YOWHBr RFZEbC1CcORLa0Rv TVI neDNDZV9j MC5t

ZnQagcgEl EWZNOI | j FghAU+x7UhDi LTzt gGCkJj cMLaExnZ+/ | VEAg! HgwQUf zdyg9f CN
ak9x70r gxeydl 80X/ cCAUAYDzIl wM UxM AOMIQMVDQAW B2 VHQGCCs GAQUFBz ALhnmhyc G
t pLnIpcGUubmVOL3Jl c@zaXRvcnkv REVGQVWMWC85M 8wZnfFkZmvt Zj (BYi OOM2UALW

2M Et CDMKZTI SNDRO&ZhLz EvZnpkeW:5Zk NOYWs 5e Dewe nd4ZXl k SThvWF9j Lmlnd DCB
yQTdA6hG vIpvl MPMMYa7 GKUWCp YRz qgf Li Ux TPHP/ 0oCAgf OBBR/ W.wi ZBL0OOs VPo
HAt ks4l SWwkeQ CFNUYDzI wM UxM AOMDKwWIVDQBW B2 VHQGCCs GAQUFBz ALhmhyc G pLn
JpcGUUbnVOL3JI c@zaXRvcnkv REVGQVWWECI] Yy81 Mz ASMzM NTKkxXNSO0Zmyy LW xZj k
t NTAXMEQMNWYSONE4 Lz Ev Zj Fp CENHUVIVB Tkx GVDZCdOx aTE9KVW z NUhr Ll nd DCBy QQg
U2aj f TLVQzt Cl t AYsnY6d/ RR7JsEdVYOXXIdM/s MI'c CAgeEBBR/ nRj Kt vHz Xv GL5YPLK
Dnpt 0i x\WWAI CFDEYDz | wM UxM AOMIMMVDIVBW B2 VHQGCCs GAQUFBz ALhmhyc Gt pLnJpcG
UubmVOL3JI c@zaXRvenkv REVGQVWMWECBYN 9kZj gyZnEt MTE4AZCO0M ES5LWhMIYt MAE
5N gzYzl KNmNi LzEvZj Vr WKI yYng4MTd4dGVXRH 5ZzU2YnRJc1ZnLmlnd DCBy QQgU3 @3
3ZpCBRQzul CZ/ QrDp2KvNQyeNnef / nECRug+awCAghgBBR/ K6ht 94el j 2+FkqgGov/ gM
EbAegl CF2AYDzI| wM UxM A0ONMDgwWiVDQy W B2 VHQGCCs GAQUFBz ALhmhyc Gt pLnJpcGUubm
VOL3JI c@zaXRvcnkv REVGQWMW/CB2MC81ZTY30DYt Nj MBNy0OM | OLWhMDYt ZGVDONz Y
5ZWZmMW1LzEvZnl 1b2JmzUhpSTI 2aFpLb0Jx Yl 82akJHdOhv Lnlmd DCBy QQgVnzJt | +K
0+0JONvoZGVvHz 3k Ry eB9l RVKBAQGx SKsi WCAgf OBBR/ +WEVXxKzdObSt xAc3gHIqz8Aa+
Q CDGYYDzI wM UxM AOMIUWMT Uy W B2 MHQGCCs GAQUFBz ALhmhyc Gt pLnJpc GUubnmVOL 3
JI c@zaXRvenkvREVGQVWMWCB2ME81M Y4ZniM Y2ZI ZSOOYWEALTK3Ymivt Y2J1 MDI wiNj Y
1ZWZ1 LzEvZl 92k Zj UMz ZEcwe mNRSE40Qn] hc 19BR3Zr LmlndDCBY QQg YOi f WI2Gsf uX
I' M 9nN1WAHUgDVhN3K68pHVANTZf uuECAgg YBBR/ 40dZNU6Dz Bky AAEQnel t oPGnAAI CF
21 YDzI w UxM AOMTAWMVDELW B2MHQGCCs GAQUFBz ALhimhyc Gt pLnJpcGUubnmVOL3J1 ¢ G
9zaXRvcnkvREVGQVWMWCECB0Yy 8wYzcy NDM MAZmYi 00Oy LW 1YzEt Y] QUMMUMAYTFkOTM
OLzEvZi 1Ebl dUVK9nOHdaTWi PQk VKMRI MYUR4c HIBLmMLnd DCBy QQgd2z! j s3nkCt 8UVyi

0s6r kkz EKWDo YADAKt 6+BKg2+8YCAge EBBR/ SuV+5uCpx RAf wqHp TNBULUr Rgl CBgs YD
zl wM UxM AONMDgwWiVDULW B2 MHQGCCs GAQUFBz ALhmhyc Gt pLnJpc GUubmVOL3Jl c@zaX
Rvcnkv REVGQUWMWCBY Yi 8x MAZhNDQ ODg3CS00ZDESLW ONj gt NW 1ZDk4Zj UzN FI LzE
vZj Byb&Z1Yndx Y1VRSDhGS2g2VXpRVkM3c TBZL il md DCBy QQge UGGVI r sht S7J84seSO

9pCll VUDA7Hr Y5ur ul+ZobYCAgf OBBR/ dzTf 6hl GVOEugd dvHUEOTK/ eAl CEA0YDz | wM
j WM AOMT MMM QMY B2 MHQGCCs GAQUFBz ALhmhyc G pLnJpcGUubnmVOL3JI c@zaXRven
kv REVGQVWM/C83ZS820DAzM Q@ ZWUxZi 00MGYyLTg4ZGYt MTk2OTMKOTYy ZDNj LzEvZj N
j MDM b1NCbGRCTHFobj Ni eDdoTkV5dj NnLnilnmd DCBy QQgi +W 0QBPQIU2YNA1ZwW3I n5j t

9/ Yy T1/ HQWKULOpQSBACAgf OBBR/ 7j 841 HPyw+T8z/ yj hMMwz YJsJgl CAy0YDzIl wi] UxM
j AOMTEWMVDI 2W B2 VHQGCCs GAQUFBz ALhnmhyc Gt pLnJpcGUubmvVOL3J1 cPzaXRvcnkvRE
VCQVWMWCIhNy84Y2N Ymivt Zj | mySO00Yz QRLWFI ZTgt Y2Ni ZnE3Mz QyNGE3LzEvZi 00X09
DQno4c1Br X01f OGB0OVEZz TTIDYKkNZLmLmd DCBY QQgk ¢ SCxNnKVQ6BVKI 16nf KIFI L9l 0D
Il QSi 41 M UzpygQCAgf OBBR/ MBsJOf a8l cAvV3PB8k YDF6WwW CAl UYDzI wM UxM AOM
TEWVDEY W B2 MHQGCCs GAQUFBz ALhimhyc G pLnJpc GUubm/OL3JI cPzaXRvcnkv REVGQV
VWC9i Yy 8y ONRhYzkt OAEXNSOON YxLWFmNz gt MUy My OTYOZNI Lz EvZnpFck Nk SDJ
r UEp YQUWXx ZHp3Zk pHQXh! bGLNLmLmd DCBy QQyl t ZvAuRI J/ x DUXp93kNCz Dx YLUdEf OCq
acXi UuaBBwJ | CAgf OBBR/ Kj K6Ghl oDc3Vj 2EB5ceuwXewl CF10YDz1 w™M UxM AOMIMAM
TA4W B2MHQGCCs GAQUFBz ALhmhyc G pLnJpcGUubnmVOL3JI c@zaXRvcnkv REVGQVWMWC
81NS8XxNDNI ONUt OTZI Ni OONzRI LWFk MM M JI NmRINDUANGFLz EvZnl veXVr SVphQTN
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OwWk5aEFI WEhy c0ZV@5NLmLnd DCBy QQgnt nBK2eM RRnahwQOex CQNF1Pbn/ kf h7yuFFX
PQlsNzk CAgf OBBR/ NdWIQX9F70UF12zqobNVRYOUoAI CEDc YDzl wi] UxM AOMI MMVIT QWY
j B2MHQGCCs GAQUFBz ALhmhyc Gt pLnJ pc GUubmVOL3J1 c@zaXRvcnkv REVGQVWMWCII Ni

9j NTQ2N21 t Mzk2M 00Y] cOLWFI MEQX MzQONzNi YzkxZDgwLzEvZnpYVnJr R 9SZTZGQnR
kczZxR3pURVAEbEt BLnLnd DCBy AQgnHAHVr PBPWRGFCKk Sc CL5br / Obj j EzQr 9e0AzckDu
dkoCAgf NBBR/ t 6903/ Si Uz 7cOSUYI syDM WQ BcRgPM Ay NTEy MDQX MTAWMV daVHYwd
AYI KwYBBQUHMAUGaHIwa2kucm wZS5uZXQvcmvwb3Npd @y e SOERUZBVUxULzk2L2E5MI
hj Yi Oy MDQOL TRV OTcwMC05 Mz YWMNEZ NGY2 MYy MS9miN1 VPZI ROXz BvbEOt MORr bEd
DTELnek NGYOUubWZOM HIBCCeJ6QFC5ZmB/ 7vRs/ ONTI LI Zf 36Li | af xWhxA6hJQQ C
B84EFH8dWNYt 3X5Hr yGW XVLs/ 8meYkqAgl XwhgPM Ay NTEy MDQX Mz AwM] daVHYWdAY! K
wYBBQUHMAUGaHIwa2kucm wZS5uZXQvcnvnb3Npd @y e SOERUZBVUXULzZ 2Lz SMEE2MC
030TINLTQONz Ut YTI nNC1I M2l 5ZTBi YWJ2 YW v MS9nmeDFZMAkz ZGZr ZXZIWr 5ZFViel 9
5W VpU28ubWZOM HIBCO vw f QEKWORP7i 2VDQTPvks4ur dw7SYu+gM CAhRU9AI CB4QE
FH+LI YNYnDp9ei U4gdgbof NJTXGr Agl BghgPM Ay NTEy MDQx MDAX MDNaVHYWd AYI KwYBB
QUHMAUGaHIwa2kucm wZS5uZXQvcmvinb3Npd@y e SOERUZBVUXUL2(BLzc2Y2QmW 11 YW
EyLTQBN Ut OTRI Zi 050GRi Y] YOMDIj ZGQv MS9mNHNoZz FpWJQUMTZKVAE wivhBlaDgwh ES
j YXMubWZOM HIBCCmW 1WUFj 93xFgt JksPrmNi / 3mZFCpy G8A 93vskWe21 gl CB4QEFH8X
t vky QZ1YUJPRhz OQUB/ 4bKf mVAgl OBRgPM Ay NTEy MDQx MDAWNDZaNVHYWd AY! KwYBBQUHM
AuGaHIwa2kucm wZS5uZXQvcnmvinb3Npd @y e SOERUZBVUx ULz MKL2N) MDI wMCLi Yj Jj LT
QLZj Yt YWVMBNS04M c1NzdkZj hl ZGW MS9nme GUy LVRINVWGWAFFr OUdl TTVUcl 9oc3At WKe
ubWZOM HIBCCv+ki A2AM f i Pp5MDs MBpaEAW?f vl G VRQZTYXLFDE+gl CB84EFHONWRW

r SxpR31/ eh1MbOv 06V sAgl Ft hgPM Ay NTEy MDQx MTAwVE haMHYWd AY1 KwYBBQUHMAU Ga
HIwa2kucm wZS5uZXQvemvnb3Npd @y eSIERUZBVUxULzN LzBkN dhM 1i YzZM2LTRi OT
M Y] YWNCLkNGY1Yzky ZDkwOT Uv M59 mvDFa SENPd Ex Hb Enm\Dk 2 SFV6bz YAN3BXV3cubWZ
OM HIBCCzpl mrAdJ2HceoQv8Kj f S60Chul sMIQHSs GnoDG F9DwW CB84EFHIW d5Kf Odo
vzql2f hUboVsyxk2Agl XXBgPM Ay NTEy MDQAMOTAx MIJaVHYWdAYl KwYBBQUHVAUGaHI wa
2kucm wZS5uZXQvcmvnb3Npd@&@y e SOERUZBVUx ULz c3Lz YOZDUWNSOYM AOLTRKY2EL YT
k1ZS04Yj UzNz| 10DRhY2Qv M5O mMAFKMRt wODUy aV9Pcl halL UZSdWh Xekx HVFkubWZOM H
JBCC2u0zcRDg/ uLDop0zKZHTp3gi eFr xul 3EA+/ D3CsWY8AI CB84EFH8X] 69k AelL.zc\Wix
dkVp33Mi9Y8i Agl ROBgPM Ay NTEy MDQx NTAy MDhaMHYWdAY! KwYBBQUHVAUGaHIwa2kuc
m WZS5uZXQvcmvnb3Npd@ye SOERUZBVUXULZ Y2LzFi Nzk2OC1j YTRKLTQLZ) Q¢ Y] Y3MS
0yZTdmNzgO0OD! j ZDM/MS9meGVQxj JRQ R2Tnhi akYyU duzZnmiNAMez Fqe UkubWZOM HIBCC
4nKVCEz8nRv88uUrVdt vj PBPHaRPxy N1l c8HZUFxAI Q CB84EFHIqj | 1VwknKgnN\vnf | 8
nj GeB3ceAgl QXRgPM Ay NTEy MDQAMNz AWNDI aMHYWdAY1 KwYBBQUHMAUGaHIwa2kucm wZ
S5uzZXQvenmvinb3Npd&y e SOERUZBVUx ULz cOLzI 3ZmNl MSOXMANI LTRhMEI t YTYOOS1I| MD
c2Y] UXNz| x YWQv MBOmVhFPWFZYQLNZc UNZM 1alVB5ZUlaNEhke DQUbWZOM HIBCC+TTG
9Y4u4V/ ZROIl zDi bQOnXzCo57f Cyj HCONZC14z Al CB84EFHBRQW | kp3ze/ ZqRZzTr KY4
kel GAgl X\BgPM Ay NTEy MDQAOT AWNDZaMHYWd AY1 KwYBBQUHMAUGaHIwa2kucm wZS5uZ
XQvemvinb3Npd @y e SOERUZBVUxULzJInLzZi M JI OC0zZGNKLTQOZGQX OTUxNCO2Nz U2Zj

di MGMAWZG vMS9me EZCYXVPU25nTj ¢5bXBCGhk5Pc3BgaVl 2VWkubWZOM HIBCC++Ji t 9K2
F1/ Xj f aJTH6xPt M_LHpi JaHX8I | Kt SSECDoAl CB84EFH8dDj KYvt On85+zskTt k'Yv2xNe/

Agl VMhgPM Ay NTEy MDQAVODAWVE FaVHYWd AY1 KwYBBQUHMAUGaHIwa2kucm wZS5uZXQuc
mMVnb3Npd @y e SOERUZBVUXUL2Y3L2U2NTA2ZS03N) g1LTQAZTct YTUAMY Oy MIFMVRRI ZT
hl ZTkv MS9me DBPTXBpLTA2ZnpuN095Uk 8y U f YkUxNzgubWZOM HIBCC/ Q0j i SEwG sd
oyj EJLvSxof M640OgPL10SWr Du4/ Qugl CBB4EFH/ j 1j t KWDBLX/ g8vysVJaMEd/ ZcAgl E
nhgPM Ay NTEy MDQx NTAx MDBaMHYWd AY1 KwYBBQUHMAUGaHIwa2kucm wZS5uZXQvcmvnb
3Npd@yeSOERUZBVUXUL2Y2Lzgx YTY3M 1nZTKALTRKM2Yt ON 4MyOy Y21 3YTNi NmJOMM
YvMBIMLVBXTzBwYl FFdGYt RH f S3hVb&3Uj MbbHcubWZOM HIBCDDnI | kB2AHFNnj oeuu
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RmMURoPc EZp2HB7x pFj vD93UGOx Al CB84EFH 3TavU6xghFHFE4Vs CZp6YL95NAgl HCBgP
M Ay NTEy MDQx NDAWNDRaVHYWd AYI KwYBBQUHMAUGaHIwa2kucm wZS5uZXQuvcmvinb3Npd
PyeSIERUZBVUxULzdkLzBmyYmImNS1j ODNKLTRI OTct OANl YSOWNTV] NDI hYzY4M gvMVs
9IMX2RCc Tl Uckdx RWj VWRoV3dKbWswZ3Yzaz AubWZOM HIBCDI hBaSdTsKqyeZOGQU/ 75
eJhg79XTznBXVAWd1ZQkOgl CB84EFH8z/ EDSADMrvHveqyv YWZVDACDxAgl GohgPM Ay
NTEy MDQx NDAWVE NaVHYWd AYI KwYBBQUHMAUGaHIwa2kucm wZS5uzZXQvemvinwb3Npd®ye
S9ERUZBVUxUL2I OLzY1YmyxZCll YzFKLTQAMZTYt ODQBZCO30Tc5M3QR2Nm{BZDMWy Ms9nel

A4UUSMZ016dThl OTZy Szl oWk VTUJ3UEUUbWZOM HIBCDXLj n63163Ca3eKPJ4GN73t / v
GOvBRQZNoR+QZ0npD4gl CB84EFHBknbVEYgaD+Us4i nVRpopkk+0SAgl Dj BgPM Ay NTEy
VDX MDAWNDI aVHYWd AY1 KwYBBQUHMAUGaHIwa2k ucm wZS5uzZXQvcnmvinb3Npd&ye S9ER
UZBVUxULzhi LzdhYTA0ZSO0CODA3LTQODgt OTEWMVY 04NDI zOTdl Mz A2NDW MS9me VNI bF
VSaUJvUDVTen LZFZHoW t U1QBUkkubWzZOM HIBCDXa3ekyz4nlel i n/ xnA8d0l a2kmd7
Pl vC1f t 6kt r 7ef wi CB4AQEFHOR3x 3061 Z+QeXn+S3n+dHEDBVNAgI MohgPM Ay NTEy MDQx
NTAx NDdaMHYWd AYI KwYBBQUHMAUGaHIwa2kucm wZS5uZXQvcnmvnb3Npd &y e SOERUZBYV
UxUL2ZhLzVI NzMkZi 01M hi LTRI MDI t YW OC02ZDkwiVE VhZj E1 Mz Uv MB9mMUhmSGZUb 2
huNUI 1ZWY1TGVmNTBnb01GVTAubWZOM HIBCDa9l YTx SSV2A0Nr Bt Cs+pEMNVWdBr 82u0
ZR5Ug5MY0Vgl CCBgEFH8WIC sDat m nf W29TWwWgr 4zeoAgl LyxgPM Ay NTEy MDQWVOT Aw
NTZaMHYwd AY1 KwYBBQUHMAUGaHIwa2kucm wZS5uZXQvcmvinb3Npd Gy e SOERUZBVUX UL
2Nj L21 XxNTI 4Ni 1nZDRKLTQ6ZmUt YTY5ZS03ZnFkZj UWTJI MzcvMS9meGFBS093TnEy YU
t aOvdf Yj FOAKI xdmpONntubWZ0M HIBCDcnDayEa5hgj f hBt j mg2nv GXYRLi 3/ QES| KZg
Ei 3hK9AI CB84EFH JVgUr c1BKTx/ zRUcZkpen9d6dAgl LEBgPM Ay NTEy MDQx NDAX MDFa
MHYWdAYI KwYBBQUHMAUGaHIwa2kucm wZS5uzZXQvcnmvinb3Npd &y e SOERUZBVUxX UL2FhL
ZcXYW 20S020TYLLTRI Nz At OTY4ZCli Yj USYTRI Zj cxNTM/MS9nOGx Xc FNOel VFcFBI X0
5@Unht U2w2Zj Ezc DAUbWZOM HIBCDc/ EzRgTf 4Q0/ nJb4beTDyzd M LVUHCz50g5/ zR
kyQ CCF8EFHI@B30t 2KZ6CGui 2g9a7s0i QKKW Agl XYxgPM Ay NTEy MDQx MDAWNDI aMHYw
dAY!l KwYBBQUHMAUGaHIwa2kucm wZS5uZXQvecmvinb3Npd @y e SOERUZBVUx ULz V) L2MkY
zFj ZS1I YTUSLTRKY2Yt Ym\j Yy0zZTdj YWRkODhj Nz Av MSOnmMUFI ZI Mz WKBub2E2TGFy MX
J1lel NKQM@WYNnMubWZOM HIBCDe6i YEgQYQQRoITRKkKLeQE9J5Kt Pnill Ai gB67zx/ 5MY Dgll

CB84EFH+0Pel 3/ @ gKHOJI wkhOl osLt GoAgl W hgPM Ay NTEy MDQx MTAWMNT VaMHYWd AYI

KwYBBQUHMAUGaHIwa2k uc i wZS5uZXQvemvinb3Npd Ry e SOERUZBVUx ULz ASL2QQZDEY Y
S1hYj R LTRkYrEt OTVKZS1i YzYz Nz Ez MGRI Nimv MB9 mN1ESNGp mOUMyb29j NG qQLNI Ul
dpd3UwYWe ubWZOM HIBCDi cOVRK/ zhxf bkbS3nPi K8BngUzMZo7+gpnWjMyT84LJAI CB4Q
EFH8pZI evj QDCX9df Vuzl oos1FQV1Agl GkRgPM Ay NTEy MDQAMNz Awivz haMHYWd AY1 KwYB
BQUHMAUGaHIwa2kucm wZS5uzZXQvcnmvinb3Npd &y e SOERUZBVUXUL2QM.2UAME zMy0zY
vl LTQRZVWM Y] MLZCLi YWYSNVELMVDZKMTkv MS9meWkt Vj Yt TKFENSmYxMTT XNO1paW 6wV
ZCWFUUbWZOM HIBCDt UhQ 96et ZFj 7+yPFh9/ sj VYzqGw+Wjl YGraPanWRAI CB4QEFH9
+Xr LvpCGnF43C0 wQbELKr RAduUAgl PxRgPM Ay NTEy MDQx NTAx Mz daMHYWd AY1 KwYBBQUH
MAuGaHIwa2kucm wZS5uZXQvemvinb3Npd@&@ye SOERUZBVUxULzI zL2Mz ZThl ZC010TdhL
TAANWEL OTRhMy050DJj Zm zNTI hZWUv MS9nivEVI dI ct a2Fj W&pj TFOCONNUVXFOSGgy NV
EubWZOM HIBCDt ht T5Zt 25vi | WENm Nmi 0oBj i 8Lr ESWH pL7p7g1nCGQ CB84EFHICONw
h2obH6f vOSuUDl bJj zOvgLAgl O+hgPM Ay NTEy MDQx Mz Ax MTNaVHYWd AY1 KwYBBQUHVAUG
aHIwa2kucm wZS5uzZXQvec mmb3Npd @y e SIERUZBVUX UL2E5Lzk4Y] AyNCO5ZDhnL TQ4AN
j kt YTIhOSOWYWZi N2 Mz ZmJ miviz Av MSOmVEX TZK NI YWhz ZnAt X1JLNE9WE 21 QUFM QXMubW
Z0OM HIBCDup/ 90UMVEskDg4ej hRGA / NuCf 352P0Vunb24W/g32w CCKUEFH K2J3xv5m
j bykMw+8PHNt NAnUz Agl XOBgPM Ay NTEy MDQWODAWNThaVHYWd AY1 KwYBBQUHMAUGaHIw
a2kucm wZS5uZXQvemvwb3Npd Py eSOERUZBVUx ULz ULLzI mOd xNi Oy ODRLTQLMTI t Y
j NKYyOWMTVKOWYX Y] Ri NTAv MS9mOHI ZbnZzHX21h TnZL UXpEN3c 4 Z\WOMVENK VEOUbWZOM

HIBCDx Y2vd Gy dniL KSBWPAF t N8Et 0Sy ELOQORGBV1uVpX2Sgl CCo8EFHIr DaawRi XFcdg
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w+Hi xwCOCROCMAgl GARgPM Ay NTEy MDQx NTAx NDBa MHYWd AY! KwYBBQUHVAUGaHIwa2ku
cm WZS5uZXQvemvinb3Npd @y e SOERUZBVUX ULz QAL2J) N ZkNyO1N2Fi LTQBNWQX OTZi Y
S040W 2YzMyMz E1 Yz viVB9mvhZSc HI CROpj Vngy REQDZUx I QUkOSkhRSXcubWzOM HIBC
D1SGOgKOL9WB/ LSTHf Yvgi gr W8AI / 2XMDL5sRP/ Q2Lgl CB84EFH mi x| j S9cDQMGBI r E
4quJ3hgo+Agl FyBgPM Ay NTEy MDQxM AWM BalVHYWdAY! KwYBBQUHVAUGaHIwa2kucm w
ZS5uZXQvemvwb3Npd Ry e SOERUZBVUX ULz hi LzRhMIEXxMS04Zj Nj LTRI ZGYt Yj ¢3YyOyZ
nEyN M Ynive MAM VB9 ML WFVRW OTDF3Tk RBYnl Xc 1Rpc TRuZUdDaj QubWZOM HIBCD1oD
abbCr oFr 31 cl zOFpM_zFnoyyAFoppbx! / VwXy UM CB84EFH v69Ff vGUUh6YyvZ0JPR4AP
UPr QgAgl XV\BBgPM Ay NTEy MDQxM AWMTT aMHYWdAY1 KwYBBQUHMAUGaHIwa2kucm wZS5u
ZXQvemb3Npd Py e SOERUZBVUX UL zI hLzl 2ZW2My1i NzImLTRi M2M OGRmYy Oy YmVAN
DUxOTI yN2EvMS9OnLV9y MFYt OFpSUOhy Szl uUWs 5SGe 5US10QUEUbWZOM HIBCD6z Xkge+
S/ j +pkybBCNf Nc Qk+OqUOPpvgOLCsf es02zgl CBB4EFH3+CHSI7i Opk1T+s| W kuOASg
QAgl WxgPM Ay NTEy MDQWODAX MDZa MHYWd AYl KwYBBQUHVAUGaHIwa2kucm wZS5uZXQv
cmvwb3Npd Py e SOERUZBVUX UL2M2L2My YzZk5ZClj Zj kxLTRkZm t OTRKZS1hN2M2MR QLN
j JI NTYvMB9ne] RIZEI udUk2bENUVI A2d2hi dVMONEJLQTQuUbWZOM HIBCD7cg8rfm t19
AKi gK+yXBusj LAUYVAQLNSkRdd7g/ VFAI CB84EFH8XxNg/ 8Gv 1f HaZt gUBORMNRLU nAgl
USRgPM Ay NTEy MDQXx MTAWNDI aMHYWd AY1 KwYBBQUHMAUGaHIwa2k uc m wZS5uZXQvcmvw
b3Npd@&@yeSIERUZBVUxULZzJkL2ZI Zj VkZC0zOGVI LTRi YzUt ODIn¥Zi 010DRkKNzhhM VnD
GW Ms9ek Uy RF93 YVIWOGRwWO TJ CUUULRLk x RXRTV2MubWZO
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