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1. Introduction

Many Internet service providers (ISPs) and |Internet exchange points
(I XPs) offer a conplimentary web-based service to their customers and
the general public that gives insights to the backbone routing table,
BGP nei ghbor information, or offered routes. This service is known
as a "Network Looking dass". Because they utilize a web-based
interface, it is hard to automate access to the services and nmake
that automation transferabl e between different service

i mpl enent ati ons.

Thi s docunent describes a commobn conmand set to provide application
programers uni form access to Looki ng d ass services.

The commands are intended to provide the sane |evel of information as
avai l abl e via web-based interfaces, but to do so in a conputer-
readable format. The intention is that multiple inplenenters of
Looki ng d ass services can provide access through these commands so
that an application can nake use of the different inplenentations.
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The command set is split into the follow ng categories: nmandatory to
support, optional, and additional. The comuands are extensible for
new features and for val ue-add by inpl enentations.

The Looking @ ass command set is described as a | anguage-i ndependent
concept. Consequently, any programm ng | anguage that satisfies the
conmands listed in the follow ng sections is acceptable.

This work is not the output of the IETF and is presented in the hope
that Looking dass inplenenters will offer a common progranmabl e
i nterface.

1.1. Background

The requirenent of a uniform access to a Looking G ass service
becones inportant when nultiple Looking G asses are part of a

moni toring system Inplenenting a web client and HTTP parser for
every kind of web-based Looking G ass is a tine-consum ng wor karound.
However, the Looking dass comrand set is a nuch nore viabl e,
compati bl e, and scal abl e sol ution

1.2. Syntax Notation

Thi s specification uses the JavaScript Object Notation (JSON) of
[ RFC8259] arranged as JSend-conpliant (Appendi x A) responses.

1.3. Exanples

Al URLs in this docunentation use the reserved sanpl e domai n of
"exanple.net" as defined in Section 6.5 of [RFC6761].

The URLs further use the fixed [ RFC5785] prefix of ".well-known/
| ooki ng-gl ass” to prevent a collision in the domain’s namespace.

| Pv4 addresses use the docunentation block of 192.0.2.0/24 [ RFC5737]
and | Pv6 addresses reside in the reserved prefix of 2001: DB8::/32

[ RFC3849]. BGP Autononous System (AS) nunbers are chosen fromthe
private AS range defined in [ RFC6996].

The exanpl es skip sonme required paraneters for reasons of sinplicity.
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2

2

Qperation

A client issues a query using the HITP GET method to request specific
resources fromthe server. The resource is a URI and can be

i nformati onal or a conmmand execution. The client nust present all
necessary paraneters for the server to execute the command on the
selected router. Every call is stateless and independent of the
previ ous one.

The path conponent of the resource URI nust use the prefix of ".well-
known/ | ooki ng- gl ass" (see Section 5.1) to stay nanmespace neutral

The "call" is a request fromthe client that specifies a predefined
operation ("function") that the server will execute on a selected
router. The "command” is a task executed on the router and initiated
by the server on behalf of the client. The type and scope of al
commands are defined and Iimted by the server. The client nust not
be able to execute random conmands on the targeting router. There
must not be any direct communi cation between the client and the
router.

After the execution of the command on the selected router has
finished, the server replies to the client if the operation has
either succeeded, failed, or tinmed out. The response is sent to the
client in JSON format. The conmunication protocol used between the
server and router is not specified by this docunment; any method
(e.g., Telnet, SSH, NETCONF, serial console) is acceptable.

Al'l paraneters and their values are case insensitive.

1. Method Paraneters

Met hod parameters are mandatory conponents of the URI and are placed
in the "path" section in terns of [RFC7320]. Basically, the nethod

paraneters specify the call and determ ne which command the client
wants to be executed on the selected router
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2.2. Query Paraneters

Query paraneters are optional conponents of the URI and are placed in
the "query" section in terns of [RFC7320]. GCenerally, the query
paraneters are additional instructions for the requested command.

pr ot ocol
Restrict the command and met hod paraneters to use the specified
protocol and version. Protocol is selected as "Address Famly
Identifier" [I ANA-AFN] [ RFC4760] and optionally as "Subsequent
Address Family ldentifier" [IANA-SAFI] separated by a comra.
Default value is 1,1 (IP version 4, unicast).
JSON datatype is String.
Exanpl es:

* protocol=2,1 (I P version 6, unicast)
* protocol =26 (MPLS, no SAFI used)

rout er
Run the command on the router identified by its name. This is not
necessarily the router’s hostnanme as |ong as the Looking d ass
software recogni zes it.
Default value is the first router in the list of available
routers.
JSON datatype is String.
Exampl e: rout er=rbgn06. exanpl e. net

rout eri ndex
Run the conmmand on this router identified by its position in the
Iist of avail able routers.
Default value is "0".
JSON dat atype i s Nunber.
Exanpl e: routeri ndex=8

random
Append a random string to prevent the client (or an internediate
proxy) from caching the response. The server nust ignore its
val ue.
No default val ue.
JSON datatype is String.
Exanpl e: random=517A93B50
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vr f
Run the command fromthe selected routing table. This paraneter
is valid only on routers that support "Virtual Routing and
For war di ng" ( VRF).
No default val ue.
JSON datatype is String.
Exanpl e: vrf=mgm

runtime
Stop executing the command after the runtine limt (in seconds) is
exceeded. A value of O disables the limt.
Default value is "30".
JSON dat atype i s Nunber.
Exanpl e: runti me=60

f or mat
Request the server to provide the output (if any) in the selected
format. Specify multiple formats separated by a comma in

descendi ng order of preference. See Section 3.3.2 for nore
details.

Default value is "text/plain" (raw unformatted output).
JSON datatype is String.
Exanmpl e: format=application/yang,text/plain

2.3. Response

The HTTP response header contains an appropriate HITP status code as
defined in [RFC7231] with the Content-Type set to "application/json"

The HTTP body contains details and error descriptions. The response
text nmust conply with the JSON syntax specification JSend, which is
briefly explained in Appendi x A. Consequently, every response mnust
contain a "status" field of either "success", "fail", or "error" as
explained in the foll owi ng sections.

2.3.1. Success

A successful response nmust set the "status" field to "success". It
must al so contain a "data" object including the foll ow ng
i nfornation:

per f ormed_at
Conbi ned date and time in UTC | SO 8601 [iso8601] indicating when
the operation finished. This information nust be present.

runti me

Amount of seconds (wallclock) used to run the conmand. This
i nformati on nust be present.
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router
Nane of the router that executed the command. This infornmation
may be present.

out put
Qut put of the command in a format that was requested by the
client; it otherwise defaults to raw output as it appeared on the

router’s command-line interface (CLI). It mght even be blank if
the command did not produce any output. This information should
be present.

f or mat

Sel ected output format by the server. The client might request
multiple formats so that the "Looking d ass" server has to choose
the best option and tell the client which format was sel ect ed.
This information should be present (defaults to "text/plain" if

m ssing) .

Adding nore information to the response is pernmitted and nust be
pl aced inside the "data" object.

The HTTP status code shoul d be 200.
Exanpl e:

HTTP/ 1.1 200 K
Cont ent - Type: application/json

"status" : "success",
"data" : {
"router" : "route-server.| ookinggl ass. exanpl e. net"
"performed_at" : "2014-10-15T17:15: 347",
"runtinme" : 2.63,
"output" : |
"full raw output fromthe observing router..."
1,
"format" : "text/plain"
}
}
2.3.2. Fail
A status of "fail" indicates that the selected conmand was executed
on the router but failed to succeed. The response nessage must set
the "status" field to "fail" and nmust contain the "data" object with

command- specific content listed in Section 2.3.1

The HTTP status code should be 200.
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Exanpl e:

HTTP/ 2.0 200 &K

"status" : "fail",

"data" : {
"performed_at" : "2014-10-18T20: 04: 372",
"runtime" : 10. 37,
"output" : [

"Sending 5, 100-byte |ICMP Echos to 192.0.2.5",

"Success rate is 0 percent (0/5)"

]

ormat" : "text/plain",
"router™ : "route-server.| ookinggl ass. exanpl e. net"”
}
}

2.3. 3. Error

The status "error" represents either that the conmmand tined out or
that an error occurred in processing the request. The response
message nust set the "status" field to "error" and nust contain the
"message" key, which keeps a neani ngful nessage, explaining what went
wWr ong.

The response may contain the "data" key with required values |isted
in Section 2.3.1. It may also include a "code" field that carries a
nuneric code corresponding to the error

The HTTP status code should be 400 in case of a client-side error,
500 in case of a server-side error, or 502 for errors occurring on
the target router. Code 504 should be used when a comrand timed out.

Exanpl e:
HTTP/ 1.1 400 Bad Request
{
"status" : "error",
"message" : "Unrecogni zed host or address.”
}
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3. Functions

The Looki ng @ ass comrand set provides functions that are either
mandatory to support or optional to inplenent. The sane principle
applies to the web-based Looking d ass.

It is not possible for any function to nodify the server’s state.
Therefore, all HITP met hods are GET operations.

Vari abl es are tenpl ated and expanded in accordance with [ RFC6570].
3.1. Diagnostic Comrands
3.1.1. Ping

Send echo nessages to validate the reachability of a renpte host and
measure round-trip tinme. The host can be a nane or address.

I mpl enent ati on of the ping conmand i s mandatory.
Syntax: https://exanple.net/.well-known/| ooking-glass/vl/ping/{host}
Exanpl e query:

GET /.wel | - known/ | ooki ng- gl ass/ v1/ pi ng/ 2001: DB8: : 35?pr ot ocol =2, 1
Host: exanpl e. net

Exanpl e response:

HTTP/ 1.1 200 K
{
"status" : "success",
"data" : {
"mn" : 40,
"avg" : 41,
"max" . 44,
"rate" : 100,
"output" : |
"Sending 5, 100-byte |ICMP Echos to 2001: DBS:: 35",
ERERE

..... y

"Success rate is 100 percent (5/5)"

]

ormat" : "text/plain",

"performed_at" : "2014-10-04T14: 40: 582",
"runtinme" : 0.77,

"router" : "c2951.1ab.|g.exanple.net"
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3.1.2. Traceroute

Trace the path fromthe executing router to the destination host and
list all internmediate hops. The host can be a nane or address.

I mpl ement ation of the traceroute command is optional

Syntax: https://exanple.net/.well-known/l| ooking-glass/vl/
traceroute/ {host}

Exanpl e query:

GET /.wel | - known/ | ooki ng- gl ass/vl/traceroute/192.0.2. 8?rout eri ndex=5
Host: exanpl e. net

Exanpl e response:

HTTP/ 1.1 200 K

"status": "success",
"data": {
"output": [

"Tracing the route to 192.0.2.8",

" 11 198. 51.100. 77 28 nsec 28 nsec 20 nsec",
" 2 203.0.113.130 52 msec 40 nmsec 40 nsec",
" 3192.0.2.8 72 nmsec 76 nsec 68 nsec”

]

ormat": "text/plain",

"performed at": "2018-06-10T12:09: 312",
"runtinme": 4.21,

"router": "c7206.1ab.1g.exanpl e. net"

}
}

3.2. Informational Conmands

3.2.1. show route
Retrieve informati on about a specific subnet fromthe routing table.
I mpl ement ati on of the "show route" conmand is mandatory.

Syntax: https://exanple.net/.well-known/| ooking-glass/vl/ show
rout e/ {addr}
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3.

2

Exanpl e query:

GET /.wel | - known/ | ooki ng- gl ass/ v1l/ show [multiline]
rout e/ 2001: DB8: : / 48?pr ot ocol =2, 1

Host: exanpl e. net

Exanpl e response:

HTTP/ 1.1 200 &K

{
"status": "success",
"data": {
"output": [
"S 2001:DB8::/48 [1/0]",
" vi a FE8BO: : CO07: CFF: FED9: 17, Fast Et hernet 0/ 0"
] i)
"format": "text/plain",
"performed at": "2018-06-11T17:13: 392",
"runtinme": 1.39,
"router": "c2951.1ab.1g. exanpl e. net"
}
}
2. show bgp

Di splay a matching record fromthe BGP routing table. This should

i ncl ude networ ks, next hop, and may include netric, |ocal preference,
path list, weight, etc.

I mpl enent ati on of the "show bgp" command is optional

Syntax: https://exanple.net/.well-known/| ooking-glass/vl/ show
bgp/ {addr}

Exanmpl e query:

GET /.wel | -known/ | ooki ng- gl ass/ v1l/ show bgp/ 192. 0. 2. 0/ 24
Host: exanpl e. net
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Exanpl e response:

HTTP/ 1.1 200 &K

"status": "success",
"data": {
"output": [

"BGP routing table entry for 192.0.2.0/ 24, version 2",
"Paths: (2 avail able, best #2, table default)",

" Advertised to update-groups:"”,

. 1"

" Refresh Epoch 1",

" Local ",

" 192.0.2.226 from 192.0.2.226 (192.0.2.226)",

" Oigin IGP, netric O, |local pref 100, valid, internal",

"I

ormat": "text/plain",

"performed_at": "2018-06-11T21:47:17Z2",
"runtine": 2.083,

"router”: "c2951.1ab.|g. exanpl e. net"

]

}
}

3.2.3. show bgp summary
Print a summary of BGP nei ghbor status. This may include the
nei ghbor BGP | D, autononobus system nunber, duration of peering,
nunber of received prefixes, etc.
I mpl enentati on of the "show bgp sunmary" command is optional

Syntax: https://exanple.net/.well-known/I ooking-glass/vl/ show bgp/
sumrary

Exanpl e:
GET /.wel | - known/ | ooki ng- gl ass/ v1/ show bgp/ summary? [multiline]

pr ot ocol =2&r out eri ndex=3
Host: exanpl e. net
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Exanpl e response:

HTTP/ 1.1 200 &K

"status": "success",
"data": {
"output": [

"BGP router identifier 192.0.2.18, |ocal AS nunber 64501",

"BGP table version is 85298, main routing table version 85298",

"50440 network entries using 867568 bytes of nenory",

“T...1",

"Nei ghbo \% AS MsgRcvd MsgSent Tbl Ver  Up/ Down",
"2001: DB8:91::24 4 64500 481098 919095 85298  41whd"

]

ormat": "text/plain",

"performed_at": "2018-06-11T21:59: 217",
“runtinme": 1.91,

"router": "c2951.1ab.Ig. exanpl e. net"

}
}

3.2.4. show bgp nei ghbors
Provi de detailed informati on on BGP nei ghbor connections. Available
details may include neighbor BGP I D, advertised networks, |earned
net wor ks, aut onomous system nunber, capabilities, protocol,
statistics, etc.
I mpl enent ati on of the "show bgp nei ghbors" command is optional

Syntax: https://exanple.net/.well-known/l ooking-glass/vl/ show bgp/
nei ghbor s/ { addr}

Exanmpl e query:

GET /.wel | -known/ | ooki ng- gl ass/ v1l/ show bgp/ nei ghbor s/ 192. 0. 2. 226
Host: exanpl e. net
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Exanpl e response:

HTTP/ 1.1 200 &K

"status": "success",
"data": {
"output": [

"BGP nei ghbor is 192.0.2.226, renote AS 64500, internal I|ink",
" BGP version 4, renote router |D 198.51.100. 31",
" BGP state = Established, up for 01:24:06",

“T...1"

ormat": "text/plain",

"performed_at": "2018-06-11T21:41:17Z7",
"runtine": 1.87,

"router": "c2951.1ab.|g. exanpl e. net"

}

]

}

3.3. Organi zati onal Commands

The foll owi ng organi zati onal commands nust be included in the
i mpl ement ati on.

3.3.1. router list
Provides a full list of routers that are avail able for command
execution. This list includes the router IDand its name. It is
equi valent to the comon "router” HTM. drop-down form el ement and
contains the sane infornation.

Syntax: https://exanple.net/.well-known/| ooking-glass/vl/routers

Exanpl e response:

"status" : "success",
"data" : {
"routers” : [

"rout e-server. | ooki nggl ass. exanpl e. net",
"cust oner - edge. | ooki nggl ass. exanpl e. net",
"provi der - edge. | ooki nggl ass. exanpl e. net"

1,
"performed_at" : "2014-10-19T20: 07: 012",
"runtinme" : 0.73
}
}
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3.3.2. router details

Li sts additional information about the selected router specified by
its router index. The response nust contain the router’s hostnane
and router index. The response nmay contain nore details |ike output
format, country code, city, administrative contact, vendor, and
nodel .

Avail abl e output formats are specified by Internet nmedia type as of
[ RFC6838] and listed in [IANA-MI]. If the routers support multiple
formats, they are separated by a comm.

The router mght provide output fornmats that are not yet registered
or listed in [I ANA-MI]. For exanple, output in NETCONF format could
use "text/x.netconf". [RFC6838] provides a tree for unregistered
subt ypes.

A missing output format defaults to "text/plain", which is a copy of
the raw comrand-1|ine out put.

Syntax: https://exanple.net/.well-known/| ooking-glass/vl/
rout er s/ { nunber}

Exanpl e query:

GET /.wel |l - known/ | ooki ng-gl ass/vl/routers/1
Host: exanpl e. net

Exanpl e response:

{
"status" : "success",
"data" : {
o A
"nanme" : "custoner-edge. | ooki nggl ass. exanpl e. net",
"format" : "text/plain,text/x.netconf",
"country" : "de",
"aut onomous_system' : 64512
}
}
3.3.3. commands
Provides a full list of commands that are avail able for execution.
The list includes mandatory to support, optional, and additiona
(Section 3.4) commands. It is equivalent to the "command" HTM. drop-

down or radi o-button formelenent and contains the sane information.
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The list is formatted as a "conmands" array contai ning one object per
command. This object contains informative strings about the current
command: href, argunents, description, and command.

Syntax: https://exanple.net/.well-know/l| ooking-glass/vl/ cnd

Exanpl e response:

{
"status" : "success",
"data" : {
"commands" : |
{
"href" : "https://exanple.net/.well-known/ [multiline]
| ooki ng- gl ass/v1/ show route”,
"argunments" : "{addr}",
"description" : "Print records fromIP routing table",
"command" : "show route"
b
{
"href" : "https://exanple.net/.well-known/ [multiline]
| ooki ng-gl ass/vl/traceroute",
"argunments" : "{addr}",
"description" : "Trace route to destination host",
"command" : "traceroute"
}
]
}
}

3.4. Extensible Commands

The list of commands discussed in Section 3.3.3 may be expanded as
Il ong as the principles of this docunent are observed.

For exanple, a Looking d ass provider may not be offering BGP-rel ated
commands because of an OSPF-based networKk.

The sanpl e command m ght be:

GET /.wel | - known/ | ooki ng- gl ass/ v1l/ show ospf/ dat abase
Host: exanpl e. net

4. M scel |l aneous
The network traffic sent by a "Looking G ass" is not appropriate when

measuring Service Level Agreenents or validating Quality of Service
settings.
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If a nonitoring systemuses the Looking G ass comand set for
reachability checks, it should not rely on the HITP status codes but
on the "status" nmessage field inside the HITP body.
5. | ANA Consi derati ons
5.1. Well-Known URIs Registry
This specification registers a Wll-Known UR [RFC5785]:
URI Suffix: |ooking-glass
Change Controller: M Stubbig
Ref erence : This document, Section 2

6. Security Considerations

The use of HTTPS is required to ensure a high | evel of security,
privacy, and confidentiality during transit.

6.1. Abuse Potenti al

The main goal of the Looking dass command set is the autonated usage
of the Looking G ass service. This allows the scripting of AP

calls, which could be used as a Distributed Denial of Service (DDoS)
attack. It is reconmrended that inplenenters of the Looking G ass API
take steps to mtigate the above described abuse. The strategy can
include blocking or rate-limting by client I P address or target IP
net wor k.

6.2. Authentication

Aut hentication is not a requirenent because the current Looking d ass
web services are usable wi thout authentication. Requests to the
proposed APl service may be authenticated by any nethod. The
decision is up to the inplenmenter’s security requiremnments.

6.3. Mniml Information
Sone of the described commands provide a detailed insight into the
provider’'s network. It is therefore up to the inplenmenter’s security

policy to disniss commands that are marked as "optional" or to
restrict commuands that are marked as "nmandatory".

St ubbi g I nf or mat i onal [ Page 17]



RFC 8522 Looki ng d ass Command Set February 2019

7. Ref er ences
7. 1. Nor mat i ve Ref erences

[ 1 ANA- AFN] | ANA, "Address Fami |y Nunbers", <https://ww.iana. org/
assi gnnent s/ addr ess-fam | y- nunber s/ >.

[1 ANA-MI]T | ANA, "Media Types",
<https://wwv. i ana. or g/ assi gnnent s/ medi a-t ypes/ >.

[ 1 ANA- SAFI ]
| ANA, "Subsequent Address Family ldentifiers (SAFI)
Par amet er s",
<https://ww. i ana. or g/ assi gnnent s/ saf i - nanespace/ >.

[ JSend] Omi Tl Labs, "JSend", 2014,
<https://labs.omiti.conilabs/jsend>.

[ RFC4760] Bates, T., Chandra, R, Katz, D., and Y. Rekhter,
"Ml tiprotocol Extensions for BGP-4", RFC 4760,
DA 10.17487/ RFC4A760, January 2007,
<https://ww.rfc-editor.org/info/rfc4760>.

[ RFC5785] Nottingham M and E. Hammer-Lahav, "Defining Well-Known
Uni form Resource ldentifiers (URIs)", RFC 5785,
DO 10.17487/ RFC5785, April 2010,
<https://www. rfc-editor.org/info/rfc5785>.

[ RFC6570] Gregorio, J., Fielding, R, Hadley, M, Nottingham M,
and D. Ochard, "URI Tenplate", RFC 6570,
DO 10.17487/ RFC6570, March 2012,
<https://www.rfc-editor.org/info/rfc6570>.

[ RFC7231] Fielding, R, Ed. and J. Reschke, Ed., "Hypertext Transfer
Protocol (HTTP/1.1): Semantics and Content", RFC 7231,
DA 10.17487/ RFC7231, June 2014,
<https://ww. rfc-editor.org/info/rfc7231>.

[ RFC8259] Bray, T., Ed., "The JavaScript Object Notation (JSON) Data
I nterchange Format", STD 90, RFC 8259,
DO 10.17487/ RFC8259, Decenber 2017,
<https://www. rfc-editor.org/info/rfc8259>.

St ubbi g I nf or mat i onal [ Page 18]



RFC 8522 Looki ng d ass Command Set February 2019
7.2. Informative References

[1s08601] International Organization for Standardization, "Data
el ements and interchange formats - Information interchange
- Representation of dates and tines", Decenber 2004.

[ RFC3849] Huston, G, Lord, A, and P. Smith, "IPv6 Address Prefix
Reserved for Docunentation”, RFC 3849,

DA 10.17487/ RFC3849, July 2004,
<https://ww.rfc-editor.org/info/rfc3849>.

[ RFC5737] Arkko, J., Cotton, M, and L. Vegoda, "I|Pv4 Address Bl ocks
Reserved for Documentation", RFC 5737,

DA 10.17487/ RFC5737, January 2010,
<https://www. rfc-editor.org/info/rfc5737>.

[ RFC6761] Cheshire, S. and M Krochnmal, "Special-Use Donmai n Names",
RFC 6761, DO 10.17487/ RFC6761, February 2013,
<https://www. rfc-editor.org/info/rfc6761>.

[ RFC6838] Freed, N., Klensin, J., and T. Hansen, "Media Type
Speci fications and Regi stration Procedures”, BCP 13,

RFC 6838, DO 10.17487/ RFC6838, January 2013,
<https://www. rfc-editor.org/info/rfc6838>.

[ RFC6996] Mtchell, J., "Autonomous System (AS) Reservation for
Private Use", BCP 6, RFC 6996, DA 10.17487/RFC6996, July
2013, <https://ww.rfc-editor.org/info/rfc6996>.

[ RFC7320] Nottingham M, "URI Design and Oanership", BCP 190,

St ubbi g

RFC 7320, DA 10.17487/ RFC7320, July 2014,
<https://ww.rfc-editor.org/info/rfc7320>.

I nf or mat i onal [ Page 19]



RFC 8522 Looki ng d ass Command Set February 2019

Appendi x A, JSend
According to [JSend]:

JSend is a specification that |ays down sone rules for how JSON
responses fromweb servers should be formatted. JSend focuses on
application-level (as opposed to protocol- or transport-I|evel)
messagi ng which nmakes it ideal for use in REST-style applications
and API s.

A basi c JSend-conpliant response nust contain a "status" key and
shoul d contain "data", "nessage", and "code" keys dependent on the
status value. The following table lists the required and optiona
keys.

R o e e e e oo S +
| Type | Required keys | Optional keys

S o e e oo o +
| success | status, data | |
| fail | status, data | |
| error | status, nessage | code, data |
R o e e e e oo S +

Table 1. Type and Keys in JSend Response
Aut hor’ s Address
Mar kus St ubbi g
| ndependent
Ger many

Emai | : stubbig.ietf@mail.com

St ubbi g I nf or mat i onal [ Page 20]






