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How do we measure client experience?
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We reach for a speed test
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What you are ftesting
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What you are ftesting

traceroute to sea.speedtest.gslnetworks.com
1 firewalla (192.168.207.1) 9.311 ms
Router —“’/////—-2 96.120.702.133 (96.120.102.133) 18.155 ms
3 po-306-1234-rur202 .bellevue.wa.seattle.comcast.net (96.110.249.209) 20.354 ms
po-200-xar@2.bellevue.wa.seattle.comcast.net (69.139.164.169) 20.000 ms
be-300-arsc1.seattle.wa.seattle.comcast.net (24.124.128.89) 102.646 ms
* be-36131-cs03.seattle.wa.ibone.comcast.net (68.86.93.9) 18.903 ms
be-36111-cs@1.seattle.wa.ibone.comcast.net (68.86.93.1) 98.598 ms
be-2311-pell.seattle.wa.ibone.comcast.net (96.110.32.234) 20.304 ms
be-2111-pell1.seattle.wa.ibone.comcast.net (96.110.32.226) 20.828 ms
be-2411-pell.seattle.wa.ibone.comcast.net (96.110.32.238) 20.907 ms
8***
@9 * K *
Tier 1 Transit —— 10 aeQ.tng.seaT.us.zip.zayo.com (64.125.19.199) 20.022 ms
11 transit-edge.globalsecurelayer.com (206.148.27.234) 20.035 ms
Tier 2 Transit <<i:

o o1

ISP

~J

12 po7.sea-drtseal@-bb1.globalsecurelayer.com (206.148.25.137) 19.848 ms
Test S 13 pol@.sea-drtseal@-cri1.globalsecurelayer.com (206.148.25.16) 19.602 ms
OSESCIVET ™~ 14 160.202 .165.250 (160.202 .165.250) 20.601 ms



What does this tell you?

e The Infernet is slow

Client Internet



What does this tell you?

e Bandwidth capacity of the slowest segment

- @

100 Mbps
Client Internet




There are a lot of segments!

traceroute to sea.speedtest.gslnetworks.com
1 firewalla (192.168.207.1) 9.311 ms
Router —“’/////—-2 96.120.702.133 (96.120.102.133) 18.155 ms
3 po-306-1234-rur202 .bellevue.wa.seattle.comcast.net (96.110.249.209) 20.354 ms
po-200-xar@2.bellevue.wa.seattle.comcast.net (69.139.164.169) 20.000 ms
be-300-arsc1.seattle.wa.seattle.comcast.net (24.124.128.89) 102.646 ms
* be-36131-cs03.seattle.wa.ibone.comcast.net (68.86.93.9) 18.903 ms
be-36111-cs@1.seattle.wa.ibone.comcast.net (68.86.93.1) 98.598 ms
be-2311-pell.seattle.wa.ibone.comcast.net (96.110.32.234) 20.304 ms
be-2111-pell1.seattle.wa.ibone.comcast.net (96.110.32.226) 20.828 ms
be-2411-pell.seattle.wa.ibone.comcast.net (96.110.32.238) 20.907 ms
8***
@9 * K *
Tier 1 Transit —— 10 aeQ.tng.seaT.us.zip.zayo.com (64.125.19.199) 20.022 ms
11 transit-edge.globalsecurelayer.com (206.148.27.234) 20.035 ms
Tier 2 Transit <<i:

o o1

ISP

~J

12 po7.sea-drtseal@-bb1.globalsecurelayer.com (206.148.25.137) 19.848 ms
Test S 13 pol@.sea-drtseal@-cri1.globalsecurelayer.com (206.148.25.16) 19.602 ms
OSESCIVET ™~ 14 160.202 .165.250 (160.202 .165.250) 20.601 ms



which is 11?

e Fast Wi-Fi, slow Internet
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which is 11?

e Slow Wi-Fi, fast Internet
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which is 11?
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wWhat does it mean for responsiveness?

e Latency, loss, and jitter are the sum of all segments

Client Internet



There are a lot of segments!

traceroute to sea.speedtest.gslnetworks.com
1 firewalla (192.168.207.1) 9.311 ms
Router —“’/////—-2 96.120.702.133 (96.120.102.133) 18.155 ms
3 po-306-1234-rur202 .bellevue.wa.seattle.comcast.net (96.110.249.209) 20.354 ms
po-200-xar@2.bellevue.wa.seattle.comcast.net (69.139.164.169) 20.000 ms
be-300-arsc1.seattle.wa.seattle.comcast.net (24.124.128.89) 102.646 ms
* be-36131-cs03.seattle.wa.ibone.comcast.net (68.86.93.9) 18.903 ms
be-36111-cs@1.seattle.wa.ibone.comcast.net (68.86.93.1) 98.598 ms
be-2311-pell.seattle.wa.ibone.comcast.net (96.110.32.234) 20.304 ms
be-2111-pell1.seattle.wa.ibone.comcast.net (96.110.32.226) 20.828 ms
be-2411-pell.seattle.wa.ibone.comcast.net (96.110.32.238) 20.907 ms
8***
@9 * K *
Tier 1 Transit —— 10 aeQ.tng.seaT.us.zip.zayo.com (64.125.19.199) 20.022 ms
11 transit-edge.globalsecurelayer.com (206.148.27.234) 20.035 ms
Tier 2 Transit <<i:

o o1

ISP

~J

12 po7.sea-drtseal@-bb1.globalsecurelayer.com (206.148.25.137) 19.848 ms
Test S 13 pol@.sea-drtseal@-cri1.globalsecurelayer.com (206.148.25.16) 19.602 ms
OSESCIVET ™~ 14 160.202 .165.250 (160.202 .165.250) 20.601 ms



It gets worse...

e WhOo's ever thought twice about taking a speed test?
o Can negatively impact other users

o Can cost money or use your limited data ¥



What you actually want to test
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What you actually want to test

traceroute to fire.walla (792.168.207.1)
1 firewalla (192.168.207.1) 5.062 ms

Test Server /



So lef’s test it

% ping fire.walla

PING fire.walla (192.168.207.1):
AY
207 .
207 .
207 .
ALY
207 .
207 .
207 .
AYY
207 .

64
64
64
64
64
64
64
64
64
64

bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes
bytes

from
from
from
from
from
from
from
from
from
from

192.
192.
192.
192.
192.

192

192.
192.
192.
192.

168.
168.
168.
168.
168.
.168.
168.
168.
168.
168.

1:
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icmp_seq=0

;. icmp_seq=T

: lcmp_seq=2
: 1cmp_seq=3
. icmp_seqg=4
;. icmp_seq=5
: 1cmp_seq=6
. 1lcmp_seq=7/
;. icmp_seq=8
;. icmp_seq=9

--- fire.walla ping statistics ---

10 packets transmitted,
round-trip min/avg/max/stddev

56 data bytes

ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64
ttl=64

10 packets received, 0.
= 3.629/9.530/49.

time=4.357 ms
time=5.301 ms
time=4.917 ms
time=4.602 ms
time=6.565 ms
time=49.124 ms
time=4.229 ms
time=7/.726 ms
time=3.629 ms
time=4.859 ms

0% packet loss
124/13.247 ms



Ping is great info... but...

e ICMP only

o Non-realistic traffic
e No Speed

o iPerf is possible, but non-trivial setup
e No MCP /s

(I wouldn’t be surprised if someone proves me wrong on this one)



We need another device or software
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Let’s use Orb-to-Orb testing
orb.net HEDRASEHRE =

& Responsiveness v (] m € Reliability v (2] m @ Speed v 28 57
et 1Y s | - 111111111 1T Y M AR g
| AT UL LS I
Lag 7 Lag 68 Status Responsive Downloa 2.1  upload 0.8
Orb > Router ms  Orb - Router - Infernet ms current 4:38hrs 38 minutes ago Mbps 38 min Mbps
Availability 96
Latgncy (-] !.o'ency 39 last 5 mins % Best a78 Best 36
typical ms ypical ms S s ey Unceceaniioe e 12:31:09pm Mbps 12:31:09pm Mbps
Jitter 6  Jitter 6 68% 28% 4% 0% Worst 12 Worst 12
typical Y typical S 12:31:20pr M 12:31:20pr
Packet loss Packet loss Average Average
-72 dBm

.
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Anything can be an Orb*
orb.net/get-orb WME B # A F G O =

ﬁ]\{w e )| ,‘ }_““»5

&

*not really, but ‘anything” sounds cooler than ‘most computing devices”



Orb-to-Orb testing
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Orb-to-Orb testing
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Client Wi-Fi / Router Computer
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Orb-to-Orb testing

/-
gl Oy

Wi-Fi / Router Computer /

Client

*personal favorite

g 43 B

IR GEe]lelp)) Transit Network(s) Test Server

ISP (Nearby)



What you want to test

traceroute to fire.walla (192.168.207.1)
1 firewalla (192.168.207.1) 5.062 ms

Test Server /

OR

traceroute to orb-9659-npcgx.local (192 .168.8.148)
1 orb-9659 (192.168.8.148) 4.965 ms

Test Server /



- The way you want to test

ONLINE an hour

% Responsiveness v (2] m

il sescscsssssssscscsnjRRRNNRN0RRRERNNRERNNRRRRRERARERRRRRREEEE B

Lag 69

Orb—orb-josh-lab ms

@ Reliability v P m

Responsiveness Responsive
current 2:51 min

@ Speed v (2] m

10 100 1G G 100 10
I S L ——
e — i
e e—— e ——
I R [=— 3 |

Download 861 Upload 768
< 1min ago 1 Mbps < 1min ago 1 Mbps

Dataused |1,568m8 T 1,362M8 Powered by Cloudflare®

WLPC Prague 2026



Point-to-point or the Internet (or both)

B Forge = hardy

orb-josh-lab

ONLINE 37

minute

©

92

94

Home Firewalla
= Wired LAN
A

~n Internet

Comcast Cable

ONLINE

l Josh's Test iPhone

= hard

@ orb-josh-lab

ONLINE

L X XO)

L X-XO)

90

97

Home Wi-Fi Upstairs

* 2 hardy

Home Firewalla

ONLINE

orb-josh-lab

= Wired LAN

Home Firewalla

ONLINE

L K- XO)

L X XO)



- Test speed

10 100 1G 1G 100 10
I I
1 | |
I B — —
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Download 906 Upload 764
<1 min ago ! Mbps < 1 min ago T Mbps

Dataused | 1,634mMe T 1,304 MB

Powered by Cloudflare®

WLPC Prague 2026



% Responsiveness A

Continuous responsiveness

- D

I cescseseseesescEEiEEE0E00cE00E000000CEEEE000000ENEEEEEEREEE @

Lag
Orb—orb-josh-lab

Average 31
Orb—orb-josh-lab ms
Latency 10
typical ms
Wi-Fi Metrics

Signal (RSSI)
typical

Transfer Rate
typical

Best 4 Worst
9:51:46 PM ms 9:51:50 PM
Lag Details
Jitter 5 Loss
typical ms typical
Internet Metrics
-38 Time to first byte
dBm typical
1921 DNS resolution
Mbps typical

29
ms

74

ms

0.3
%



- Even nerd

% Responsiveness

Internet Lag
Latest

23 ms

25 10 34

avg min max

Internet
Jitter
Latest

4mS

4 0 16
avg min max

Time to first
Latest

22 ms

22 22 22

avg min max

30

20

9:50:20 PM

9:50:20 PM

0
9:49:10 PM

Mo

9:50:00 PM

9:50:40 PM

9:50:40 PM

S

9:51:00 PM

9:51:00 PM

Internet
Latency

Latest
7 ms

9 3 34
avg min max

Internet Loss
Latest

0.0 %

0.5 0.0 333
avg min max

Internet Metrics

9:50:50 PM

DNS
resolution
Latest
4ms
4 4 4

avg min max

9:50:20 PM

9:50:40 PM

&

9:51:00 PM

9:50:20 PM

0
9:49:10 PM

9:50:00 PM

9:50:40 PM

9:51:00 PM

9:50:50 PM

WLPC Prague 2026



Wi-Fi

Wi-Fi Signal
Latest

=77 dBm

-52 -79 -28
avg min max

Transmit

Rate

Latest

144 Mbps ey
1421 136 2401

avg  min max

9:36:40 PM

SSID hardy
|
® hardy

Channel 48

L]
S
®

Channel Width 160

L]
o
)

NEARBY WI-FI NETWORKS scanned a minute ago

One or more nearby networks share your channel, which can cause interference
Your Network

hardy
Neighboring Networks

hardysecure

hardy

hardy

And client WIi-Fi details

Noise 1
Latest

-92 dBm

92 92 -91
avg min max

BSSID 7c:5e:98:45:ed:66

® 7c:5e:98:45:07:26 @ 7c:5e:98:45:ed:66

Band 5GHz
D i)
® 5GHz

PHY Mode 802.11ax

©® 802.11ax

@ Scan Again

5GHz 48 -71dBm

24GHz 6 -20dBm
24GHz 6 -21dBm

5GHz 48 Overlap -24 dBm



And historical data

See yours at cloud.orb.net/analytics

.
Orb Scores by Orb g Lag by Orb
100 80
90 70
80
60
70
60 50
50 40
40 30
30
20
20
10 10
0 0
09/03/2026 12:01 PM 09/03/2026 8:02 PM 09/04/2026 4:03 AM 09/03/2026 12:01 PM 09/03/2026 8:02 PM 09/04/2026 4:03 AM
Doug's House ¥ Steve's House @ Josh's House Doug's House ¥ Steve's House @ Josh's House

*this is one place free users get a bit less history/granularity



Oh, and real-time sharing

Check out “Live Metrics” on any Orb in cloud.orb.net/status

Steve's House &

@ 80 % %0 9 100 @ 73 It Content & 3 1 18 It Peak 4 =1 - = 2.4GHz =8 = 20 T - = 2447 Ghz = 802.11n = Pretty Fly For a Wi-Fi
Orb Score Responsiveness Score Reliability Score
90 100 100
80 — 2 up 9
70 80 80
& 70 70
60 60
50
50 50
40
40 40
o 30 30
2 20 20
10 10 10
0 0 0
® . A0 g ad 0 ® P A0 O _of ® P A 9O O ® e ® A0 _o® a0 ® ® A0 o® O 0 e ® a0 _o0 o0
CCIIN AN X gl LN N gl gl AN XL SN LN N SN E K I AN X LN DN N gl
AL A EEN AT PR A A R R A AP AU A AT AT AT AR AT AT AT AT AT AT D
Average Lag (ms) Average Latency (ms) Average Jitter (ms)
120 120 120
100 100 100
80 80 80
60 60 60
40 40 Ll
20 20 20
0 0 0
® o ® A0 O A 0 e O a0 O _od O O A 9O O ® e O A0 _o® _aO D o ® A0 O A 40 D O a0 o0 _od
CLgN 6¥ 67 o™ . G A a LN N AN LN LI Lo N E (I LI AP (N LN
RIS A AR A I AL R A AR A A A A A A A A A A R A AU AU AU


https://www.youtube.com/watch?v=Y4-DPTLEcoc

Of course there’s an MCP

Check out “Orb MCP for Al agents” on orb.net/blog

Take a look at Steve's network today - recommend any changes he can make to
improve performance.

Used Orb integration, read a memory, loaded tools >

Steve's House — Wi-Fi link rate, last 24h (Mbps) li=)
Mbps by Local time (Houston)
80
‘—O—o—-i\.__./.——._.—.—._.—c—o—.—._._./o\./t—o——v—o—o
60
40
pAo]
@ e @ e @ s @ s @ e @) e @) e @) e @) e ) s @) e @) e () . ) e ) e () e @) e (@) e @) . @) e (@) e @) . @) e @) e @
0
1p 5p 9p la 5a 9a 1ip

— RXrate (down) = TXrate (up)

Steve's network (Houston, AT&T, Raspberry Pi 3, on Wi-Fi @) — Orb score 79-81 all day,
holding steady, no time-localized dip to drill into. The issue is chronic, not a moment-in-time
spike.


https://orb.net/blog/orb-for-ai-agents

Sounds good, but how easy is it really?

Time to speedrun Orb University...

® @eae @




Orb 101: install Orb
orb.net/get-orb WME B # A F G O =

*not really, but ‘anything” sounds cooler than ‘most computing devices”



Orb 201: Orb-to-Orb Power Users

MDNS/Bonjour happy path

M Forge = hardy © /

@) Internet ¢ Comcast Cable orbs on This network \
Orb Score

Home Firewalla
. = Wired LAN

L X:-XO)

. Internet
Comcast Cable

ONLINE
2 days

ONLINE 39 minutes



Orb 201: Orb-to-Orb Power Users

MDNS/Bonjour happy path

= Forge = ha rdyA/ o /

66:93 Internet ¢ Comcast Cable orbs (0]g] 'I'his network

@ Endpoint
Change where this Orb will test to.

* Internet (defaulf) Home Firewalla
&)
Another Orb : = Wired LAN

‘ -
orb-josh-lab e -
__ _ } @ Internet
Home Wi-Fi Upsfm/ 9 3 tvernet &
Home Firewalla

Not seeing your Orb? Try manual discovery. ONLINE

2 days
ONLINE 39 minutes

L X X6



Orb 201: Orb-to-Orb Power Users

MDNS/Bonjour happy path

B Forge = hardy @

Home Firewalla

e Measuring point-to-point

9 6 e Continues until stopped

ONLINE an hour



Orb 201: Orb-to-Orb Power Users

MDNS/Bonjour happy path

W Forge = hardy /@

Home Firewalla

e Measuring point-to-point

9 6 e Continues until stopped

ONLINE an hour



Orb 201: Orb-to-Orb Power Users

Manual discovery

= App Settings

Icon Style Color v

Reduce Motion ()

Reduce visual motion in the Orb app

Increase Contrast [ @)

Increases contrast in the Orb app for
better readability

® Manual Discovery

Additional Orb hosts that may not be
discovered automatically on your
network.

Hostname or IP address Add

©® Logs >



Orb 201: Orb-to-Orb Power Users

Manual discovery

MTHITE TSuUvVIL y

@ Manual Discovery

Additional Orb hosts that may not be
discovered automatically on your
network.

Hostname or IP address Add /

home-lab.example.ts.net Remove



Orb 201: Orb-to-Orb Power Users

Manual discovery

B Forge = hardy @
@ Internet ¢ Comcast Cable

@ Endpoint

Change where this Orb will test to.
e Internet (default)

Another Orb

orb-josh-lab
Home Wi-Fi Upstairs
Home Firewalla

Not seeing your Orb? Try manual discovery.

ONLINE 39 minutes

rd

Orbs on this network

&

92

orb-josh-lab
= \Wired LAN

L K:NO)

A

~ Internet
* Comcast Cable

ONLINE
2 days



Orb 201: Orb-to-Orb Power Users

Manual discovery

B Forge = hardy @

orb-josh-lab

e Measuring point-to-point

94 e Continues until stopped

ONLINE 27 minutes



Orb 201: Orb-to-Orb Power Users

Remote configuration

(@) orb-josh-lab
Home Firewalla
(&) Home Wi-Fi Upstairs

@ % Forge

tefsl) B forge

000

¥ 96

591

%89

¥ 87

% 86

Status

@100 @ 98

100 @94

@100 @ 91

@100 @93

@100 @ 89

Analytics

Connected
for 1 day

Connected
for 1 day

Connected
for 40 minutes

Connected
for 26 minutes

Connected
for 34 minutes

Orchestration

)

Q@ Kirkland
United States

@ Tacoma
United States

@ Kirkland
United States

Q@ Kirkland
United States

Q@ Kirkland
United States

WEb: fis! Events
8/1000 Orbs - s
©
©
e ©
&
©



Orb 201: Orb-to-Orb Power Users

Remote configuration

@ [€] Home Wi-Fi Upstairs
@ " Forge
forge

¥ 89

% 87

% 86

@100 @ 9

@100 @ 93

© 100 @ 89

Connected
for 40 minutes

Connected
for 26 minutes

Connected
for 34 minutes

Q Kirkland
Q@ Kirkland

Q Kirkland

© O

®

. Q)
©
Events
Analytics
Live Metrics /
Edit

Remove device



Orb 201: Orb-to-Orb Power Users

Remote configuration

Basic Advanced

‘ Bandwidth Testing Interval 1hour

. Include Identifiable Information (2]

. Cloud Analytics (2]

DATASETS
@ Scores @ Speed
@ Responsiveness @ Web Responsiveness

@ Wi-Fi

. Push e

@ Localarr (-}

. Router Responsiveness

@ IncludeicmP

. Custom Endpoint



Orb 201: Orb-to-Orb Power Users

Remote configuration

. Custom Endpoint
Endpoint

home-lab.example.ts.net

Name

Home Lab



Orb 201: Orb-to-Orb Power Users

Remote configuration

M Forge = hardy / )

orb-josh-lab

e Measuring point-to-point

94 e Continues until configuration
changes

ONLINE 27 minutes



Orb 201: Orb-to-Orb Power Users

Fleet configuration (or pre-provisioned device deployment)

[@) orb-josh-lab
(&) Home Firewalla
[€) Home Wi-Fi Upstairs

@ Forge

88 forge

000

¥ 96

591

%89

¥ 87

% 86

Status

@100 @ 98

100 @94

@100 @ 91

100 @ 93

@100 @ 89

Analytics

Connected
for 1 day

Connected
for 1 day

Connected
for 40 minutes

Connected
for 26 minutes

Connected
for 34 minutes

Orchestration

)

Q@ Kirkland

United States

@ Tacoma

United States

@ Kirkland
United States

Q@ Kirkland

United States

Q@ Kirkland
United States

Wob. fie Events
8/1000 Orbs - s
©
©
e ©
©
©



Orb 201: Orb-to-Orb Power Users

Fleet configuration (or pre-provisioned device deployment)

Configurations Guest Invites API Keys

% Configurations

© New Configuration

Configure settings that can be applied to multiple Orbs

Name Orbs
OpenWRT config 0 D) /
Default Configuration | DEFAULT 3 )

Example Token 1 @



Orb 201: Orb-to-Orb Power Users

Fleet configuration (or pre-provisioned device deployment)

Configurations Guest Invites API Keys

% Configurations

Configure settings that can be applied to multiple Orbs
Name

OpenWRT config

Default Configuration | DEFAULT

Example Token

@ New Configuration

Orbs

©
3 j/
Edit

Copy Token

Apply

Share



Orb 201: Orb-to-Orb Power Users

Fleet configuration (or pre-provisioned device deployment)

Basic Advance d
® -
@ 1nclude Identifiable Information 0
. IIIIIIIII ytics (2]
@ Scores @ Speed
@ Responsiveness @ Web Responsiveness
o w
[ e
[ @



Orb 301: Site-centric deployment




Orb 301: Site-centric deployment

Before: every device measures to the Internet
ISP / WAN(s) @2\




Orb 301: Site-centric deployment

After: one device measures o the Internet, every other device tests on-site

-

0000
0000
0000

72
0000 ]

ISP / WAN(s)

94 2=T
\ gag




Orb 404: not found



Keep the feedback flowing!

discord.gg/orbforge orb.net/support

We love to hear from you. Let us know what you think!


http://discord.gg/orbforge
http://discord.gg/orbforge

