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Who We Are

RMHAM develops capabilities.

= We provide microwave IP and/or network connectivity to partnering clubs and
repeater organizations across New Mexico and Colorado to enable or expand
their capabilities

= \We own and operate 45 DMR, D-STAR, and AllStar repeaters and APRS i-Gates
available for use by any amateur radio operator

= We get involved with many things RF, electrical, mechanical, and networking
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Who We Are

RMHAM facilitates technical education.

= \We organize three annual events to teach amateur radio operators about a
variety of technical topics:

= New Mexico TechFest (each February in New Mexico)
* NerdFest (each January in Colorado)
* RMHAM University (weekend short courses throughout the winter months)
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RMHAM'’s 5-GHz Microwave Network

Chayonng ANIAM

= RMHAM has designed a fully-managed IP-based
microwave backbone network

= Spans Cheyenne, Wyoming down to Belen, New Mexico
and across Colorado’s western slope (soon: down to El
Paso, Texas)

= An infrastructure for partnering clubs and repeater
organizations to expand their capabilities (repeater
linking, repeater troubleshooting and administration, any
IP-based application that is Part 97 compliant, etc.)

: “x ‘ e | = RMHAM’s network is comprised of (as of TODAY):
. | » 950+ miles of combined microwave shots
= 106 point-to-point and 14 point-to-multipoint
microwave links across New Mexico and Colorado
_— s = 923 registered devices (routers, repeaters, RTCMs,
o power controllers, PTZ cameras, VolP phones, etc.)
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RMHAM'’s 5-G
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icrowave Network

It is secure®, firewalled, and accessible only through
RADIUS authorization and authentication

It is managed and monitored 24x7x365 by a dedicated
network operations team and a suite of tools/protocols
= DevDB, Observium, Smokeping, OSPF, and
automated email/text alerts

Throughput averages 150-Mbit/sec across the network

It is built from reliable COTS 5-GHz networking and
microwave equipment configured to operate on Part 97
amateur radio spectrum

It does not rely on the internet to function...however we
do have several internet taps for automatic fail-over if an
RF link goes down temporarily

* = a relative term



Why it Matters for Clubs and Repeater Organizations

= Use Case: San Antonio Mountain (on the Colorado-New Mexico border) now fiosts
several linked repeater systems for different organizations, enabled by a single
RMHAM microwave link. Repeater owners also now have the the ability to

troubleshoot, reconfigure, power-cycle, and restore equipment without needing
to travel up to 3 hours (one-way) to the mountaintop site.

" Provides high-bandwidth IP connectivity to remote RF sites

= Helps turn standalone analog repeaters into systems that can link across New
Mexico, the United States, and world

* Allows for the expansion of digital repeaters (DMR, D-STAR) and APRS I-Gates

= Enables remote troubleshooting and system management (power-cycling,

configuration, performance monitoring, site security, etc.) without needing to
travel to the site

10/20/2025
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Why it Matters for Hams

= Use Case: Pajarito Mountain (above Los Alamos) historically had just one
2-meter analog repeater. Using the IP connectivity provided by RMHAM'’s
microwave network, the site also now offers DMR, Yaesu System Fusion, and APRS
iGate service for amateur radio operators to use and enjoy.

= New capabilities to enjoy - Because of the high-bandwidth IP provided by
RMHAM'’s microwave network, isolated standalone RF sites can now offer
additional capabilities such as DMR, D-STAR, AllStar, Echolink, APRS, even the
ability to operate an HF station remotely

= More coverage - Standalone repeater systems can expand their coverage
footprint because they can now easily link to other sites around the New Mexico,
the United States, and world

= More reliability > Downtime, due to technical issues, is reduced because site
owners can troubleshoot and resolve certain problems without having to travel to
far-away, remote RF sites



Why it Matters for Emergency Communications

= Use Case: In 2013, devastating flash floods destroyed commercial and
government communications infrastructure and isolated remote communities
around Estes Park, Colorado. RMHAM'’s microwave network was used to
temporarily restore high-bandwidth connectivity for ARES teams, first responders,
and disaster response organizations.

" Provides a high bandwidth backbone that is independent of commercial internet

= Allows ARES to transmit large amounts of data, including video, photos, and
logistical information

* Can tie strategic locations (within line of sight of each other and RMHAM
microwave sites) such as EOCs, shelters, etc. together for seamless
communications

= Preserves common methods of communication (Microsoft Outlook, Word,
1020/20WerPoint, conversations by VolP telephone, etc.)
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What a Typical Link Looks Like
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Configuration Management.

* RMHAM Network Operations Webpage
Netops

e DevDB RMHAM Device Database
DevDB

* Network Device setup and configuration utility @

Winbox Winbox

10/20/2025
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http://10.30.20.9/
http://10.30.20.7/cgi-bin/dev/dbmain

RMHAM Network Operations webpage

10/20/2025

RMHAM Network Welcome CBRIDCGESv Networkingv Power Strips v Network Drawings v Allstar Tools v Cameras v

Operations Github Nextcloud ~Service Status

This is the home of RMHAM's Network Operations (NetOps) team.
Allinformation on this site is to be treated as RMHAM Confidential
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DevDB “One app to rule them all”

Sites
albuquerque.nm | Albuquerque 10.40.10.0/24 |Albuquerque [35.151102,-106.572682] Yes
belen.nm Belen Camino del Llano 10.40.12.0/24 |Belen [34.651663,-106.810880] Yes _
farmington.nm |Farmington 10.40.4.0/24 |Farmington [36.77863889,-108.18583333] |Yes
edgewoodnm | KAS8JMW RMHAM 10.40.11.0/24 |Edgewood [35.106200.-106 256500] Yes Belen Camino del Llano
mvarc.nm Mesilla Valley ARC N5BL 10.40.7.0/24 |Las Cruces [32.4048, -106.7612] No (Plugs Out Test) (Site Frequencies)
n5zgt.nm N5ZGT portable ground terminal| 10.40.40.0/24 |Albuquerque Yes site
qrv-nm.nm NM QRV 10.40.250.0/24| Albugquerque Yes
testbednm  |NM testbed 10.40.254.0/24| Santa Fe 35 6562, -105.9665) Yes e
pajarito.nm Pajarito Mtn NM 10.40.1.0/24 |Pajarito Mtn [35.886771,-106.395348] Yes Netmask |255.255255.0
roswellnm | Pecos Valley ARC W5ZU 10.40.9.024 |Roswell [33.4016, -104 3788 Yes R ERlror
picuris.nm Picuris Peak 10.40.2.0/24 |Picuris Pk [36.246985,-105.654777] Yes ::::18"‘5 3:':“ Camino del Liano water tank
sanantonio.nm |San Antonio Mountain NM 10.40.3.0/24 |San Antontio Mtn [36.858844,-106.018157] |Yes Sats  |Actve
sandia.nm Sandia Crest 10.40.0.0/24 |Sandia Crest [35.208889,-106.446944] Yes o—
faa.nm Sandia Crest FAA Bldg 10.40.14.0/24 |SCrest [35.2168,-106.4523] Yes
sffs4.nm SF Fire Station 4 10.40.22.0/24 |SF Fire Station 4 [35.656979,-105.941232] |Yes e o e e
sfeoc.nm SF FMAC 10.40.23.0/24 |SF County EOC [35.564195, -106.048919] |Yes 1040123 |power AC PDU AC Power Control| Synaccess NP-0801DU
fooddepotnm  |SF Food Depot 10.40.20.0/24 |SF Food Depot [35.658564, -105.995575] |Yes e ':hm o lenil e NCHRAYaotl BN (bosir
oemcomplex.nm|SF OEM complex 10.40.21.0/24 |SF OEM complex [35.562966, -106.063387]|No 10.40.12.90|camera  |PTZ camera Web Cam Reolink RLC-823A PTZ camera
sfpres.nm SF Presbyterian 10.40.24 0124 |SF Presbyterian [ 35.615913,-106.025687] |Yes W
socorro.nm Socorro M Mtn 10.40.6.0/24 |Socorro [34.071495,-106.963106] Yes
taos.nm Taos 10.40.5.0/24 |Taos [36.387387, -105587788) Yes Einks
tarc.nm Taos Amateur Radio Club 10.40.8.0/24 [TaosARC OPD [36.40953, -105.5725] Yes
urfmsi.nm Upper Rio FM Society Hub 10.40.13.0/24 |KAFB [35.058, -106.587] Yes e o .
& la Crest <-> n 4012 andia Cres! &

10/20/2025 16



Mikrotik WinBox

@ eajames@10.40.0.1 (Sandia Crest Main) - WinBox (64bit) v7.19.4 on RB2011UIAS (mipsbe) - 0O X
Session Settings Dashboard
E Session:|10.40.0.1 Memory{71.8 MiB CPU:10% Date:Oct/20/2025 Time13:24:16 W
& Quick Set
o Wifi
L Wireless P Heffaoe||mufaceuu Bthemet EolP Tumel IPTumnel GRETumnel VLAN VXLAN VRRP VETH MACsec MACVLAN Bondng LTE
™ Interfaces
v
e [#-][=] ][] [g] —
— le 7 ]Type nterface <ether1-Albuquerque
5 R & bridge 1-LAN Bndge :
%2 PPP ‘
& Swich p 2 g ngm:;l’ Ethemet Tx/Rx Rate: |3.5kbps B
0 Ethemet L
°I< Mesh R @ etherd-URFMSI_HUB-PTP Ethemet Tw/Rx Packet Rate: |4p/s h
= r R < ether5-DSTAR _router Ethemet 1
& IPve N R @ ether6-Belen-PTP Ethemet FP Tw/Rx Rate: | 1600 bps -
) MPLS r 22 4 ether7-aux_fouter Ethemet | Fp Ty/Rx Packet Rate: [3p/s :
B o : S Queai i T/Rx Bytes: [3790.5 MiB | /[147GB :
:sﬂc = R Loopback Tx/Rx Packets: |24 905 228 | /14174 782 )
B s 2 S T/Rx Drops: [0 | /[0 :
| Log Tx Queue Drops: |0
&7 RADIUS o
#. Tools r 13 tems (1 selected)
B New Teminal
& Dot1X [l Tx: 35kbps
= LCD Rx: 600bps
¢ Partition
b Make Supout sif
© New WinBox [ Tx Packet: 4p/s
H &t R Packet: 1p/s

B Windows P
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Network Monitoring.

* Observium SNMP monitoring.
Observium

* SmokePing
SmokePing Latency

* Cping
Putty 10.40.0.70

10/20/2025

smoke

»

Rocky Mountain
Ham Radio

18


http://10.30.20.7/devices/format=detail/location=IlNhbmRpYSBDcmVzdCBbMzUuMjA4ODg5LC0xMDYuNDQ2OTQ0XSI%3D/sort=hostname/disabled=0/
http://10.40.0.70/smokeping/

Observium

\AOB‘_%EE}-{LLJM . - EE Devices~ W Ports + [l Health ~ e Apps -

Devices Basic  Details Status  Polling Performance

Hostname | Domain | Location 4

router.kf5chh.qth
Albuguergque [35.151102,-106.572682]

radius.albuquerque.nm
Albuguerque [35.151102,-106.572682]

radio-sandia.kfSchh.qth
Albuguergue [35.151102,-106.572682]

router.albuquergque.nm
Albuguergque [35.151102,-106.572682]

router.belen.nm
Belen [34.651663,-106.810880]

radio-sandia.belen.nm
Belen [34.651663,-106.810880]

router.edgewood.nm
Edgewood [35.106200,-106.256500]

router.farmington.nm
Farmington [36.77863889,-108.18583333]

router.iron.rmcom
Iron Mtn [ 36.598478, -105.252238]

lower.iron.rmcom
Iron Mtn [ 36.598478, -105.252238]

upper.iron.rmcom
Iron Mtn [ 36.598478, -105.252238]

radio-sandia.urfmsi.nm
KAFB [35.058, -106.587]

2€0CCOQ2O2200%>90O

router.urfmsi.nm

Observium 25.10.14365 (rolling)

4

Graphs =

HEOBHE BHE BHE BHE BHE BHE BHE BH BHE BH BHE B

Hostname 16 items selected - Select 0S -
sysMame Location Select 05 Version -
sysDescr Description / Purpose sysContact

nE 00 00 @R
. .

=

HEl 5 = 2]
Eﬂﬂﬂﬂﬂﬂ...ﬂl!ﬂﬂl
-

-

@ Routing + Search = & -
Select Hardware - Select Vendor - Select Groups -
Select Featureset - Select Device Type - Location -
Select Distro - @ Q, Search

Show Groups

Disable Pagination  Reset

Operating System | Hardware Platform Uptime | sysName
Mikrotik Router0S 7.19.6 (Level 5) 22d 17Tm 52s
RB4011iGS+5HacQ2HnD kfschh gth

Linux 5.10.103-v7+ (Linux radius) 22d 6m 38s
Generic ARMvT radius

Mikrotik Router0S 7.19.4 (Level 3) 22d 34m 31s
RBDynaDishG-5HacDr2 abg-san

Mikrotik Router0S 7.19.6 (Level 5) 22d 17Tm 41s
RB4011iGS+5HacQ2HnD kfschh gth

Mikrotik Router0S 7.19.4 (Level 5)
RB2011UIAS

Mikrotik Router0S 7.19.4 (Level 4)
RB921UAGS-55HPacD

Mikrotik Router0S 7.20 (Level 5)
RB2011UiAS-2HnD

Mikrotik Router0S 7.19.4 (Level 4)
REBT50r2

Mikrotik Router0S 6.45.18 (Level 4)
RET50r2

Ubiquiti Air0S 8.7.1.42832

28d 15h 4m 545
belen

28d 15h 6m 37s
bln-san

16d 4h 53m 51s
edgewood rmham

64d 3h 50m 18s
farmington

15d 14h 22m 9s
spectracomm iron

ly2d 1h51m 5s

PowerBeam 5AC 1SO Gen2 iron bottom
Ubiquiti AirOS 8.7.7.46663 1y 75d 2h42m 31s
PowerBeam 5AC 150 iron top

Mikrotik Router0S 7.19.4 (Level 4)
RB921UAGS-55HPacD

Mikrotik Router0S 7.19.4 (Level 5)

15d 14h 59m 27s
hub-san

15d 2h 23m 465

;y ~ (@ 02934

10/20/2025
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Observium (cont.)

® router.kf5chh.qth
Albuquerque [35.151102,-106.572682]

RouterOS RB4011iGS+5HacQ2HnD

Groups Chsroe | qrv roue

Vendor/Hardware Mikrotik RB4011iGS+5HacQ2HnD
Operating system Mikrotik RouterOS 7.19.6 (Level 5)
System name kfSchh gth
Contact ka8jmw@comcast.net
Location Albuquerque [35.151102,-106.572682]
Asset tag 0K2S-LYIS
Serial A2820A7C0882
Cached IP 192.168.71.1
Uptime 22 days, 17m 52s
Last reboot 2025-09-28 12:49:27
% Ports
20 M
10 M
0 ———— -
a0 m A 4 -
-20 M
-30 M
-0 M
-50 M+ >
Sun 16:00 Sun 20:00 Mon 00:00 Mon 04:00 Mon 08:00 Mon 12:00
w20 ¥ 13 @5 (— ]

Ether2-AC-PDU, Ether5-ABQ-SAN, Ether1-WAN, sfp-sfpplusl, Ether3, Etherd-RADIUS, Ether6, Ether7, Ether8, Ether9,
Ether10, wlan1-5GHz, wlan2-2GHz, bridge2-Home-LAN, bridge1-RMHAM, ovpn-almagre, ovpn-thorodin, lo, ovpn-kasj;

wireguardl-kasjmw

Observium 25.10.14365 (rolling)
4

\/\OB_S_ERVJ‘L_M . v E Devices~ % Ports ~ BB Health ~ ‘ Apps ~ ® Routing ~

Device Uptime Memory Usage

B8 Overview (@ Graphs ~ [l Health~ ™ Ports~ o Ping @B Inventory @B Logs ‘@ Alerts [ ConfigRancid

M Processors

100
80
60
40
20

Search = @ -
ﬁ*—‘k‘f

= P'o.«uon Traffic
E & -

Sun 16:00 Sun 20:00

I Processor

@ Memory

I main memory

@ Storage
I system disk

B StatusIndicators

| Temperature
System

temperature

Voltage
System
voltage

A Frequency

I Processor

Mon 00:00 Mon 04:00 Mon 08:00 Mon 12:00

107MB/1GB (10%) 917MB (90%)

89.1MB/512MB (17%)  423MB (83%)

Show/Hide Ignored [

/"\»\...u i
I N

S

Midite B3

} ~ @ 0188sa
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SmokePin

Pajarito Mtn Router (10.40.1.1)

w

'g 10 m

=]

v

v

2 e A 5

04:00 06:00 08:00 10:00 12:00
B med RTT 2.6 ms av md 0.0 % av s 3.0 ms av sd 863.5 m am/as

Mon Oct 20 12:56:31 2025

Picuris Pk Router (10.40.2.1)

w
.g 4O0m
S
M 20 m
? e A s
04:00 06:00 08:00 10:00 12:00
B med RTT 8.8 ms av md 0.0 % av s 9.1 ms av sd 963.9 m am/as

Mon Oct 20 12:56:31 2025

San Antonio Mtn Router (10.40.3.1)

w

g 20m

8 10 m

v

@ e 4 >
04:00 06:00 08:00 10:00 12:00

B med RTT 8.4 ms av md 0.0 % av s 5.0 ms av sd 1.7 am/as

Mon Oct 20 12:56:31 2025

San Antonio Mtn Router (10.40.3.1)

Last 3 Hours from sandia

Seconds

-
~
» B » B B B BB BB

10:00 10:20 10:40 11:00 11:20 11:40 12:00 12:20 12:40
median rtt: 8.4 ms avg 13.8 ms max 5.7 ms min 12.5 ms now 2.3 ms sd 3.6 am/s
packet loss: 0.00 % avg ©0.00 % max ©0.00 % min 0.00 % now
loss color: MO0 M1/20 W2/20 M3/20 MW4/20 W 1o/20 W 19/20
probe: 20 ICMP Echo Pings (56 Bytes) every 300s end: Mon Oct 20 12:56:46 2025

Last 30 Hours from sandia

Seconds

22
20
18
16
14
12

O N & 0O ®

Sun 12:00 Sun 18:00 Mon 00:00 Mon 06:00 Mon 12:00
median rtt: 8.3 ms avg 19.7 ms max 5.4 ms min 12.5 ms now 2.6 ms sd 3.1 am/s

packet loss: 0.07 % avg 10.55 % max 0.00 % min 0.00 % now

loss color: M0 M1/20 W2/20 MW3/20 M4/20 W 10/20 MW 19/20

probe: 20 ICMP Echo Pings (56 Bytes) every 300s end: Mon Oct 20 12:56:47 2025

10/20/2025
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Cping (continuous ping)

cping NM links

2025-10-20 13:06:37 #U45 Period 1s Ping time x1
Target Address ® ms hop min max lost
16.6 14 16.0 24.6

Google

17.6 14 15.9 . <jil
17.8 14 15.8 . 38.

thormain.rmham.org22122: A , 2. 21. A 20. 18. .4 30.
10.30.20.1 : . : , u2. 19. .0 58.
Almagre almagre.rmham.org.2222222222222222222: 222222222222222222: hl 19. .6 82.
almagre .30. 35. 25. .3 106.
Albuquerque - Sandia Link
Albuquerque router 45.1. 2. : 2. . A 1y - 14. 7 79.
Sandia router 45.1. ‘ 54. 36. . .
ABQ-SAN radio Slirals : , y . 16. 15. : 54.
SAN-ABQ Radio .45.1. : , 22221. . 16. 15. - 39.
Sandia - Belen Link
Sandia Router .45.12. 1 1688181 1711 1 83. 68.
Belen Router 145.12. 1911111111119111189191181811181981881991919 93. 86.
Sandia Radio .45.12. 1117111111181181191191191111191111111191111 156. 4.
Belen Radio 145.12. 1119111111111111191999111111991111119111111 133. oy.
Sandia - Pajarito Link
Sandia router .45.0. 119198911111119919811118111 117 1l by 67.
Pajarito router .45.0. 1111191811919918119811819991891191918761118 86. 64.
SAN-PAJ radio .45.0. 1111111111111111111111111911181199111991181 164. 80.
PAJ-SAN radio .45.0. 1811111111111111111111911111981111119111191 145. 8u.
Pajarito — Picuris Link
Pajarito router 145.2. 1619911191891197191111991191 1111811191 129. 69.
Picuris router U45.2. 11919991881898117871181 1911811 o4.0 73.
PAJ-PIC radio U45.2. 18188119119818118981178911 1191118181119 98. 7k

10/20/2025




Power Monitoring & Control.

e AC Power Control
Svnaccess netBooter

e DC Power Control
RIGRunner Sandia Crest

e Auto load shedding at a Solar site
RIGRunner Picuris

10/20/2025
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http://10.40.0.3/
http://10.40.0.5/
http://10.40.2.3/

monitoring & Control.

DC Power

Synaccess netBooter

* Control power to attached devices
e Automatically turn off or cycle
power to devices based upon their

ping response

* Automatically turn on/off devices
dependent of temperature

10/20/2025

dperation Status
System

Network

Jutlet Setup
AutoPing
Administration

Zvent Notification

Jiew Event
.ogging

Help

-ogout

netBooter™ Model: NP-01601DT

Device ID: RMHR Location: Sandia Crest User:netops
Time: 10/19/2025-14:08:05 UpTime: 0008:11:20:42

Power Outlet Status
Outlet  On/OFf  Reboot  Status  Name Reservation
1 © © ®  enroute
2 © © ® ercmen
3 © © ® o
. @ @ @ wem
. @ @ @ swowm
6 © © ®  ovrRepeater
, @ @ @ om
8 © © ® svenew
. @ @ ® =
10 © © ® o
. @ @ @ =
12 © © ® osmroue
13 © © ® sveer
14 © © ® eenesuien
15 (0] © @ outlet-15
©c @ @ O o

ePower ON .Power OFF
- woa

s TIPS SRl S

24




West MOuNTAIN

RIGRunner - Picuris Dc Powe r

N monitoring & Control

mm LogOUt (GueSt)

RIGRunner Status
1 [
Main router: 0.24 Amps
. , Node Readings Supply v-
Taos PTP: | 0.37 Amps Under alarm
. . Threshold: <|119 | Volts
Pajarito PTP: | 0.33 Amps Allow auto Recovery: \M
Recovery: 122 | Volts
0 9 &
X . Send e-mail: Ajlarm Recove
San Antonio PTP: I 0.39 Amps 0 O ! E-mail address #1
. ¥ 7O E-mail address #2
Code3 router: I 0.25 Amps 0 0 E-mail address #3
) 1 1§ 0 O E-mail address #4
Kit Carson repeater: 0.49 Amps ) ( E-mail address #5
0 1§ 0 O E-mail address #6
RMHR DMR repeater: I: 0.79 Amps Nodes to disable: (] Main router
. x _] Taos PTP
Taos ARC 220 repeater & Pajarito PTP
APRS: 1.17 Amps j
P San Antonio PTP
SIP phone: 0 L ~] Code3 router
: 0.00 Amps ) Kit Carson repeater
0 R RMHR DMR repeater
Remote SDR: 0.00 Amps Taos ARC 220 repeater & APRS
. o 14 SIP phone
Supply: 13.86 Volts Remote SDR
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Network Infrastructure Resources.

* DMR C-bridge VM ,_
CO-RMHR TL-Net

* RMHAM Blueiris VM BlLLE &) RIS
RMHAM NM Blue Iris =/ SECURITY

 NM PBX
UCMG6202 | Dashboard

10/20/2025
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http://10.30.20.30:42420/mainwelcome
http://10.40.14.253:81/ui3.htm?t=clips&group=RMHAM
https://10.40.0.20:8089/system-status/dashboard

DMR c-Bridge, where talkgroups come together
S

2018 W. Woodiand - Springheld, MO 63007
‘www.rayfield.net - 800-743-9711

10/20/2025

Control Center CO-RMHR

9612.2019.11.8
19:52:21 October 20, 2025 UTC

ka8jmw | Single connection || Log Out |

L] [+ a
Active calls and History filter | |
dest.
Config . . source [source [source source dest. . RSSI |source
Nad e docationchlmaus peerid |radioid |peer alias radio alias bridge group ;]a)dxo (dBm)|site name oexsaio l
Diagnostics H;E
story
Notwetch 19:27:08.787 AEOQL - Rocky Mt Wide co-
Oct 20 30 |5| RMHAM Fremont TS1 TG700 (g|310815|3197170 | Fremont UHF 3197170 TG700 700 (-954 RMHR 0.0%
Live network ol 20 |2| RMHAM Northem TS2 TG721 310813| 3108294 | Eldorado UHF BASHE: North TG721 721 |-66.0 e 0.0%
Oct 20 g 3108294 RMHR
Data watch IIo R 20 |5 RMHAM Fremont TS1 TG700 310815| 3197170 | Fremont UHF ARDQL Backy M Wede 700 |-112.1 it 0.0%
Oct 20 g 3197170 TG700 RMHR
Help 1 106c:t2§61 % | 40 |5| RMHAM FremontTS1TG700 |g[310815|3197170 | Fremont UHF ';‘f‘;’%% R“kl?g%gv ide | 700 |-105.5 Rggik 0.0%
3 %2:;6696 13.0 |5| RMHAM Fremont TS1 TG700 |g[310815| 3197170 | Fremont UHF ‘;f‘;’%(; R°°k’TGr‘7‘(‘)3V‘d° 700 |[-100.1 Rggik 0.0%
13 %‘&3%846 18.0 | 1| RMHAM Northern TS1 TG700 |g|[315603| 3179338 | CheyWy UHF Kﬁ%%’g 3 R“kl?gg;v ide | 700 |-014 Rggik 0.0%
91- - 3 71 =
Gateway (1) i 'élc'zogbm 250 |5| RMHAM Fremont TS1 TG700 |g|310815| 3197170 | Fremont UHF .::590317.0 R“kl?cr‘fég‘ ide | 200 |-969 Rﬁgm 0.2%
CO-RMHR
4 :20?56646 37.0 |1| RMHAM Northern TS1 TG700 |g|315603( 3179338 | CheyWy UHF K;:IS%%I; - R““TYG"%(;V‘“ 700 |-105.3 mcvgin 0.2%
Total calls
-19-% - 71 oo
-;%81. Ne:l*'oﬂc = &’%292 140 |5| RMHAM Fremont TS1 TG700 |g[310815| 3197170 | Fremont UHF ?f:%l;o R°°k’TG“74‘;3‘ ide | 700 |-963 chvgm 0.0%
oc
15:19:50.606 KC5VGD - Rocky Mt Wide CO-
Peers 38 Oct 20 3.0 |[1| RMHAM Northem TS1TG700 |g|315603| 3179338 | CheyWy UHF 3179338 TG700 700 |-90.1 RMHR 0.0%
15:19:39.100 AEOQL - Rocky Mt Wide CO-
Oct 20 30 [5| RMHAM Fremont TS1 TG700 (g(310815| 3197170 | Fremont UHF 3197170 TG700 700 (-97.5 RMHR 0.0%
- &156586 16.0 | 1| RMHAM Northern TS1TG700 |g[315603| 3179338 | CheyWy UHF K3Cls7‘9’§331§ g R“kggf(;gv ide | 200 |-957 Rlcvg-in 0.0%
-10- = r 71 -
% (1)96.10§6205 50 |5| RMHAM Fremont TS1 TG700 |g|310815| 3197170 | Fremont UHF ;{59031.;0 Roc}?é‘.%;‘ e 700 (-100.1 Rggm 0.0%
15 &1;6406 460 |1| RMHAM Northern TS1 TG700 |g|315603| 3179338 | CheyWy UHF K3cl>7V9§;31§ - R“kl?'c;"fégv ide | 700 |-876 Rfvgik 0.0%
o (13?26257 80 |5| RMHAM Fremont TS1TG700 |g|310815| 3197170 | Fremont UHF ‘?f‘gogl;o' R"Ckrycf‘;‘;gv‘de 700 |[-105.5 Rgg_ik 0.0%
15:17:43.885 KC5VGD - Rocky Mt Wide CO-
Oct 20 16.0 | 1| RMHAM Northern TS1 TG700 |(g[315603| 3179338 | CheyWy UHF 3179338 TG700 700 |-83.7 RMHR 0.0%
15:17:36.377 RPAMTANS Framant TC1 T2T70N 2100151 21Q717N | Framant TTHE A'EOQL- ROCky Mt Wlde ann 117 Q CO- 1 404 y

2N <
Copyright © 2014-2024 RavenNet Systems. RavenNet ™
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Grandstream UCM®6202 SIP Phone PBX

UCM6202

Space Usage Resource Usage Device Storage Capa

(4\ System Status

Configuration Partition Data Partition - M ge - use

L 0
D 13%

Dashboard

USB Drive In
(y SD Card
y 6%
G ’ OMB/1
® Space 60MB 124 e Space 264MB
e Inode 1944 e Inode 3109
PBX Status Interface Status Trunks
System Time: 10-20-2025 13:47:15 usB
) 1 ® Available Bu
Active Calls 0 sD Card & Tol | e o
Extensions = 20 LAN m FXO1
Conference Rooms 0 LAN PoE
Video Conference 0 FXS
Call Queue 0 FXO
Parking Lots 0
Dynamic Defense Off
Fail2ban Off
Copyright © Grandstream Networks, Inc. 2014-2025. All Rights Reserved
e b
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Blue Iris Webcam software.

10/20/2025

Filter by

| RMHAM -

’ ¥ Alerts
[Qsearcn ]
Today, October 20 (Mon)
010

01:29:04 PM

Pajarito

01:28:28 PM
P o

01:26:27 PM

Pajarito

01:25:23 PM
Pajarito

01:25:01 PM

Pajarito

.57 PM

01:20:42 PM
P, 0

01:18:06 PM
P, 0

01:17:45 PM

Pajarito

01:10:23 PM

Live View

Timeline

29



Network Infrastructure Resources (cont).

* VMware server z s

e Bluelris

e C-Bridge
* File Server
* Email

* VMware ESXi

* NTP server
Spectracom NetClock/GPS 9383

10/20/2025
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https://10.40.11.253/ui/#/host
https://10.40.14.200/cgi-bin/main.cgi

Network Community Resources.

* New Mexico Site Cameras
Rocky Mountain Ham Radio Webcams

* Site Temperatures
FAA Building Alcove, Room Temperature

* PAJ APRS iGate
aprs.fi — live APRS map

* With more coming...

10/20/2025

reslink

wee

What's up on .

aprs.fi

31


http://ka8jmw.rmham.org/webcam.html
http://10.40.14.51/temperature.html
https://aprs.fi/info/a/KA8JMW-10

Network RMHAM User Resources.

* Virtual machines that host our network applications
Linux, various flavors
Windows

 Remote packet, Sandia Crest
Putty into 10.40.0.70 run minicom

* Remote HF station operation
Wiview demo

10/20/2025
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10/20/2025

Rocky Mountain

Ham Radio

Questions

33



Thank You

* Ed James KA8JIMW, ka8jmw@arrl.net

e http://www.rmham.org

34


mailto:ka8jmw@arrl.net
http://www.rmham.org/
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