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1. Preliminary Notes

1.1. Proprietary Notice

The information in this document is proprietary to Guralp Systems Limited and may
be copied or distributed for educational and academic purposes but may not be used
commercially without permission.

Whilst every effort is made to ensure the accuracy, completeness, and usefulness of
the information in the document, neither Giiralp Systems Limited nor any employee
assumes responsibility or is liable for any incidental or consequential damages
resulting from the use of this document.

1.2. Notes Cautions and Warnings

Notes, Cautions and Warnings are displayed and defined as follows:

O Note: Indicates a procedural or advisory information

Caution: Highlights a condition or action that, if not followed, may result
in equipment damage, reduced performance, or loss of data.

Warning: Alerts to a hazard that could result in personal injury or serious
damage to the equipment if ignored.

1.3. Manuals and Software

All manuals and software referenced in this document are, unless stated otherwise,
available from the Giiralp Systems Ltd website: www.guralp.com.

1.4. Conventions

Throughout this manual, examples of command-line interactions are shown in a
fixed-width typeface:

fixed-width example
Commands you must type appear in bold:
bold fixed-width example

Variable elements you must replace with values specific to your configuration are
blue and shown in bold:


https://www.guralp.com/
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Bold blue fixed-width example

Putting these together into a single example:

System prompt: User input variable parameter

On-screen buttons referenced in procedures are shown using the following style:
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2. Overview

The Giliralp Data Box (GDB) serves as an all-in-one device which comes preconfigured
with Guralp Systems Data Centre (GDC) acquisition software package, Gliralp
Discovery software, and all necessary dependencies. Gliralp Data Centre software
package (acquisition software package) consists of several applications providing
system state of health monitoring, data collection and distribution, and remote
configuration capabilities. GDC is scalable as a standalone cloud service.

For the purpose of this document, GDC will imply reference to the software package,
and instructions are applicable to both GDB and the standalone GDC. This document
describes how to install, operate and configure a Guralp Data Box, or selected
components of the software package.

2.1. Software Components

List of all applications present in the software components diagram:

IRIS ringserver

slinktool

slink2dali

Guralp Data Centre controller service
Guralp Data Centre monitor service
Guralp responder service

Guralp Discovery application

Optional components:

Earthworm client

SeiscomP3 client
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3. Installing GDC Acquisition Software
Package

3.1. Introduction

This section provides instructions of how to install Giiralp Data Centre acquisition
software package with required dependencies. Software package is provided in a
form of a set of RPM files that in this document are installed using dnf package
manager on Red Hat 8.

Note: All these packages are pre-installed on the Guralp Data Box (GDB).
Follow the instructions below only if you are installing Guralp Data Centre
(GDC) on your own machine.

3.2. Operating System Requirements

Guralp Systems Data Centre software package has been tested on the following
x86_64 platforms:

e Red Hat Enterprise Linux 8 (or equivalent, e.g. Rocky Linux 8 or AlmaLinux 8)
e Amazon Linux 2

Support for other platforms might be considered upon request (minimum system
dependency requirements are: systemd v239, Qt v5.12.5, polkit v0.115).

3.3. Software Package Content

Software package provided contains 4 RPM files:
e guralp-datc-0.5-1.e18.x86_64.rpm

Installs the main components of the Data Centre: IRIS ringserver, Gliralp
responder, nginx reverse proxy and Python Flask server to handle HTTP
requests from Discovery and the Data Centre controller and monitor binaries.

¢ libmseed-2.19.6-0.1.e18.x86_64.rpm

Installs libmseed library providing MiniSEED support for SEED related parts
of the software solution.

e slink2dali-0.7b-0.1.el18.x86_64.rpm

Installs slink2dali executable required to convert SeedLink data received from
the seismic station to DataLink data consumed by the IRIS ringserver.

¢ slinktool-4.3b-0.1.e18.x86_64.rpm

Installs slinktool executable required to measure the data latency.
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3.4. Installation

Software package is provided in a set of RPM files that should be installed using the
operating system package manager. This document describes installation procedure
on Red Hat Enterprise Linux 8 with dnf package manager.

Installation requires root privileges and access to the RedHat packages repository.

3.4.1. Install libmseed

Install libmseed package from the provided RPM using dnf package manager by
executing the following command:

sudo dnf install libmseed-2.19.6-0.1.e18.x86_64.rpm

3.4.2. Install slinktool

Install slinktool package from the provided RPM using dnf package manager by
executing the following command:

sudo dnf install slinktool-4.3b-0.1.e18.x86_64.rpm

3.4.3. Install slink2dali

Install slink2dali package from the provided RPM using dnf package manager by
executing the following command:

sudo dnf install slink2dali-0.7b-0.1.e18.x86_64.rpm

3.4.4. Install Guralp Data Centre Software

Install Gliralp Data Centre software package from the provided RPM using dnf
package manager by executing the following command:

sudo dnf install guralp-datc-0.5-1.e18.x86_64.rpm

3.4.5. Verification

Each installation step should complete without failures and all of the required
dependencies should be pulled from the package repository. Please contact Giralp
support in case of any problems.
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Successful installation should result in all of the key services to be enabled and
running in the operating system what can be verified by executing the following

commands:

With these services active and running you should be able to view and interact with

For Giiralp responder:
systemctl status guralp-responder.service

Reported status should indicate the service is active and running.

For Giiralp Data Centre monitor:

systemctl status guralp-monitor.service

Reported status should indicate the service is active and running.

For Giiralp Data Centre controller:

systemctl status guralp-controller.service

Reported status should indicate the service is active and running.

For IRIS ringserver:

systemctl status iris-ringserver.service

Reported status should indicate the service is active and running.

For Python Flask Server:

systemctl status python-server.service

Reported status should indicate the service is active and running.

For Nginx reverse proxy:

systemctl status nginx

Reported status should indicate the service is active and running.

your GDC instance via Gliralp’s Discovery desktop application.

3.5. Guralp Discovery Application

Guralp Discovery is a standalone application dedicated to run in a desktop

environment with Windows, Linux or Mac operating system. Intended as a primary
interface between the user and GDC, the application provides multiple functionalities
for controlling, diagnosing and monitoring Giiralp Systems devices and software
products. For the Data Centre acquisition software solution, Discovery can be used to

achieve the following:

10
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e Stream live data

¢ Download data

e Configure stations

e Monitor data centre state of health

First, Discovery must be configured to use the Data Centre IP address as a Cloud
registry server. Discovery supports multiple cloud registry endpoints and these are
configured under File/Settings menu action, also accessible by clicking on the “Cloud
server configuration” label of the application main window.

[ Giiralp Systems - Discovery - [m} x

File Edit Tools Window Help Manuals View Discovery Manual  Search Clear Search
+ Status Label . System Name Firmware Ver WAN Addrus.um dd Tunnel Addi . L Uptime ]
O éll@ @) CERT/AQU Test Core Build Minimus MIN-BF57 2.1-27004 10.20.0.26 10.20.0.26 Not Available 255.255.0.0 13days 19Hrs

(] \_éil@\‘i‘l NO LABEL Minimus MIN-3F6B 2.1-28672 10.30.0.162 10.30.0.162  Not Available 255.255.0.0 20days 17Hrs .
(] \é;l @ \ki‘l QOregon Minimus MIN-9C66 2.1-21249 10.30.0.8 10.30.0.8 Not Available 255.255.0.0 1ldays 19Hrs |
(] ‘_5:' CT) \‘ﬁllmndon Minimus MIN-456C 2.1-28685 10.30.0.52 10.30.0.52 Not Available 255.255.0.0 4days 17Hrs |
a \é;l 6 ﬁ'ITestRaoml_CemsTestsoz Minimus MIN-2757 2.1-27920 10.30.0.151 10.30.0.151  Not Available 255.255.0.0 Sdays 18Hrs |
O ‘_6,' 5 | i | 3T reference COMETS Minimus MIN-A65B 2.1-25730 10.30.0.72 10.30.0.72 Not Available 255.255.0.0 5days 19Hrs

(] ‘~é,| CT) | ﬁ/l TestRoom2_CertisTest#05 Minimus Lite MINL-0C64 2.1-14626 10.30.0.93 10.30.0.93 Not Available 255.255.0.0 46days 23Hrs

O \6lé\ EIIND LABEL Minimus Plus MINP-2F68 2.1-27460 10.30.0.29 10.30.0.29 Not Available 255.255.0.0 14days OHrs

(m 6| é @ London Minimus Plus MINP-3B68 2.1-28685 10.30.0.4 10.30.0.4 Not Available 255.255.0.0 4days 17Hrs

O | QI @ | ‘l BNP6 Minimus. MIN-6B55 2.1-21248 10.30.0.36 10.30.0.36 Not Available 255.255.0.0 122days 6Hrs

(] \é‘l @ (i TOM Minimus MIN-725C 2.1-28630 10.30.0.69 10.30.0.69 127.10.114.92 255.255.0.0 4days 23Hrs |
(] \_5‘] ® ) \‘ il Radian Rack 1A/1B Minimus MIN-2456 2.1-27920 10.20.0.93 10.20.0.93 Not Available 255.255.0.0 24days 22Hrs

nlo O Regictny Devices Visible: 77 ~

Selected: 1 gurolb\

Cloud server configuration

To add a cloud registry endpoint, please click on an “Add” button in the “Cloud
registry” section and provide endpoint hostname or IP address. On a GDB, the
endpoint address is that of the GDB itself. Please note that hostnames will get
automatically translated to IP address and stored as IPv4 address.

[ Discovery X

Basic Advanced
General
[Z] Show unknown type system in application main device list

] Use slow draw mode for Data Viewer (for low end computers)

Cloud registry

Group identifier: my_group123

Query interval: 30 seconds v
IEnd point address:  10.20.0.37 I Delete
Add

Earthquake early warning
[T Highlight triggering station
O Automatically clear the trigger on station information update

[Z Use sound notifications

Restore defaults Cancel

11
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When all of the Data Centre instances are added to the list, click on the “Apply” button
to confirm the changes.

It is important to set the “Cloud registry group identifier” field to reflect the
configuration of the Data Centre Monitor and the Giiralp seismic stations (e.g.
Minimus or Fortimus). Misconfiguring this setting will cause the list of active
devices to be blank in the “Registry” mode of the Discovery application.

To reduce the amount of network traffic, the frequency of state of health information
packet requests from the Cloud server can be configured by changing the “Cloud
query interval” setting.

You should now be able to see your GDC instance or instances in Discovery:

[D Giralp Systems - Discovery - o X
File Edit Tools Window Help Manuals View Discovery Manual | Search.. Clear Search
¢ Label System Name Firmware Ver ~ WAN Address LAN Address Tunnel Address Netmask Uptime
SUPRT MINL Minimus Lite MINL-6518 2.1-19327 89.213.16.113  10.30.0.100 Not Available 255.255.0.0 7days 18Hrs
| SUPRT-CMUS Certimus CERT-E667 2.1-27920 89.213.16.113  10.20.1.92 Not Available 255.255.0.0 21:40:05
I Radian/ Certimus 3T Reference Minimus MIN-9C57  2.1-11027 89.213.16.113  10.20.0.29 Mot Available 255.255.0.0 32days 21Hrs
certlstest#03 Minimus Plus MINP-8963 2.1-25730 89.213.16.113  10.30.0.166 Not Available 255.255.0.0 01:05:52
Network Test Minimus MIN-E657  2.1-28522 90.199.36.109  192.168.0.6 127.10.230.87 255.255.255.0 12days 16Hrs

Fortimus FMUS-DASB 2.1-11027 190.106.212.247 192.168.128.139 Not Available 255.255.255.224 40days 15Hrs

Fortimus FMUS-2169 2.1-28685 89.213.16.113  10.30.0.56 127.10.33.105 255.255.0.0 4days 17Hrs

Data Centre oregon 0.8-1 52.34.40.123 172.31.8.255 Not Available 255.255.240.0  20days 22Hrs

Aquarius AQU-0155 2.1-21249 89.213.16.113  10.30.0.129 Not Available 255.255.0.0 122days 6Hrs

Minimus Plus MINP-4968 2.1-21249 89.213.16.113  10.20.1.90 Not Available 255.255.0.0 19days 23Hrs

Data Centre londen 0.7-2 18.168.216.36  172.31.39.152  Not Available 255.255.240.0  5days 22Hrs
| DATC@mumbai.ap-south-1.compute.internal Data Centre mumbai 0.7-2 52.66.185.185  172.31.71.217  Not Available 255.255.240.0  01:31:59

) Scan Locally © Registry Devices Visible: 22 =~

Cloud server configuration Ur I \

The following section ‘Operation’, will walk through how to operate your GDC
instances using Discovery.

12
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4. Operation

4.1.1. State of Health (SOH)

e e ————

S ot UDPsackl ek anes 1788 |

Discovery sppicaten A Discovery apgiication B

|
[

U | i Suato of Hoath UDP packet sert onpon 11788 L

The graph above shows the state of health packet circulation in an environment with
2 local area networks and 1 Guralp responder server instance. The Data Centre
software package includes Giiralp responder service and the Data Centre acts as a
server.

State of health information can be delivered to the Discovery application in 2 ways:

e In alocal network, state of health information can be broadcasted by UDP
packet sent on port 11788, Discovery is listening to the valid broadcast packets
and lists the device in the applications main window table under “local”
mode.

e State of health information can be sent directly to Gliralp responder server
where it is collected and distributed to the Discovery upon request. In
“Registry” mode the application is querying the responder periodically for the
latest information.

The Data Centre state of health can be monitored in the real time either in the
Discovery desktop application main window by checking the status indication icons,
and/or by accessing the dedicated Data Centre state of health widget.

@ Guralp Systems - Discovery - u] ®
file Edit Tools Window Help

Status Label System Name Serial#  Firmware Ver WAN Address LAN Address Netmask  Uptime  Latitude Longitude Altitude Free storage Network latency Data latency
rAj[’@:lr.:I Comet FEM_TEST_JIG Aquarius  AQU-I45A 5210 2.1-10023 10.30.0.18 10.30.0.18  255.255.0.0 00:00:24 0.0000  0.0000 -12.34 nja n/a
a\@[i Comet Test Rack Fortimus ~ FMUS-585A 22618 2.1-11215 10.30.0.68 10.30.0.68  255.255.0.0 26 days 22 Hrs 513612 -1.1643 11580  70.99% nja nfa
a@ i Comet R&D Fortimus ~ FMUS-0059 36953 2.1-11311 10.30.0.20 10.30.0.20  255.255.0.0 4days OHrs 513614 -1.1639  -12.34  08.68% nja nfa
.\@l ‘ Comet Five-character serial number  Minimus MIN-12345 74565 2.1-11547 10.30.0.11 10.30.0.11 255.255.0.0 6days 23 Hrs 51.3612  -1.1640 113.50  97.73% 3.90s 4.508
;[6] E Comet NO LABEL Minimus  MIN-7957 31063 2.1-11312 10.30.0.49 10.30.0.49  255.255.0.0 00:35:51 513615 -11640  -12.34  99.85% nja nfa
.‘_@ | comet NO LABEL Minimus  MIN-0355 37717 2.0-8282 10.30.0.90 10.30.0.00  255.255.0.0 10 days 23 Hrs -50.0000 85.5410  -12.34  4.87% nja nfa
@ o] | comet orac Minimus  MIN-CCS7 52311 211679 10.30.0.38 10.30.0.38  259.255.0.0 00:00:40 513612 -1.1640 1233 99.23% nja nfa
Comet dackiaqu-dack-dev.quralp local Discovery  aqu-deck-dew 4C5262264CEC 1.1-263 10300108  10.30.0.108  255.255.0.0 6daysOHrs 513611 -1.1630  0.00 97.94% nja nfa
[ i( ] [ comet DATCG DBSOEGBE7ED| _ 10.30.0.37 | 255.255.0.0 02:50:30 0.0000 0.00 67.46%

Scan Locally | Reglstry | Cloud server configuration " l‘-‘-‘;_
Registered Systems Experimental mode g ura p

First status icon indicates the active state of the Data Centre. Active state traffic light
colour scheme indicates the following:

13
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e Green background - state of health information was received in last 30

seconds.

o background - system is booting.

e Red background - state of health information was not received for more than

90 seconds.

® Guralp Systems - Discovery — a x
File Edit Tools Window Help
Status Label System  Name Serial#  Firmware Ver WAN Address LAN Address Netmask ~ Uptime  Latitude Longitude Altitude Free storage Network latency Data latency
x\@\li:\ Comet FEM_TEST_JIG Aquarius  AQU-145A 5210 2.1-10023 10.30.0.18 10.30.0.18 255.255.0.0 00:00:24 0.0000 00000 -12.34 nfa na
) P Fortimus ~ FMUS-S85A 22618 2.1-11215 10.30.0.68 1030.068  255.255.0.0 26 days 22 Hrs 51.3612 -1.1643 11580  70.99% nfa na
Fortimus  FMUS-0050 36953 2.1-11311 10.30.0.20 1030020 25535500 4daysOHrs 513614 -11630  -1231  OB6B% nfa na
Minimus ~ MIN-12345 74565 2.1-11547 10.30.0.11 1030041  255.255.0.0 Gdays 23 His 513612 -11640 11350 97.73% 3.905 4505
Minimus  MIN-7957 31063 2111312 10.30.0.49 1030.049  255.255.0.0 00:35:51 513615 11640 1234 99.85% nfa na
i] Comet NO LABEL Minimus MIN-9355 37717 2.0-8282 10.30.0.90 10.30.0.90 255.255.0.0 10 days 23 Hrs -59.9000 85.5410 1234 487% nfa na
@ comet Orac Minimus MIN-CC57 52311 2.1-1679 10.30.0.38 10.30.0.38 255.255.0.0 00:00:46 51.3612  -1.1640 -12.34 99.23% nfa n/a
omet deck@aqu-deck-dev.guralp local Discovery  aqu-deck-dev 4C5262264CFC 1.1-263 10300108 10.30.0.108  255.355.0.0 6daysOHrs 513611 -1.1630  0.00 7.04% nfa na
omet: DATC@quralp.guralp local 10.30.0.37 1030.0.37  255.255.0.0 02:50:30 0.0000 | 0.0000 0.00 67.46% 3.905
Scan Locally|  Registry | Cloud server confiquration o S
Registered Systems Experimental mode g ura l p

Second status icon indicates the latency status of the data coming in to the Data

Centre. Data Centre monitors the latency of all channels received and satisfied by the

latency channels monitoring filter and sends the highest latency in the state of
health information packet. The latency status traffic light colour scheme indicates
the following:

e Green background - the highest latency value is below 1 second.

o background - the highest latency value is between 1 second and 1.5
second.

¢ Red background - the highest latency value is above 1.5 second.

® Guralp Systems - Discovery — a x
File Edit Tools Window Help
Status Label System  Name Serial#  Firmware Ver WAN Address LAN Address Netmask  Uptime  Latitude Longitude Altitude Free storage Network latency Data latency
x\,@‘fi] Comet FEM_TEST_JIG Aguarlus  AQU-145A 5210 2.1-10023 10.30.0.18 10.30.0.18 255.255.0.0 00:00:24 0.0000  0.0000 -12.34 nfa nfa
) 7. ] Fortimus FMUS-585A 22618 2.1-11215 10.30.0.68 10.30.0.68 255.255.0.0 26 days 22 Hrs 51.3612  -1.1643 115.80 70.99% nfa n/a
° [@[ § comet Rap Forimus ~ FMUS-9059 36953 2.1-11311 10.30.0.20 1030020 25525500 4daysOHrs 513614 -11639  -1234  96.68% nfa nfa
@O 8] comet Five-character serial number  Minimus  MIN-1Z345 74565 2.1-11547 1030011 1030011 25525500 Gdays 23 Hrs 513612 -11640 11350 97.73% 3.905 4.508
8 Comet NO LaBEL Minimus  MIN-7957 31063 2.1-11312 10.30.0.49 10.30.049  295.255.0.0 00:35:51 513615 -11640 1234 99.85% nfa na
"] Comet NO LABEL Minimus ~ MIN-9355 37717 2.0-8282 10.30.0.90 10.30.0.9¢ 255.255.0.0 10 days 23 Hrs -59.9000 85.5410 1234 487% nfa nfa
@ comet orac Minimus  MIN-CCS7 52311 2.1-1679 10.30.0.38 10.30.0.38  255.255.0.0 00:00:46 513612 11640 1234 99.23% nfa na
omet deck@aqu-deck-dev.quralp.local Discovery  aqu-deck-dev 4C5262264CEC 1.1-263 1030.0.108  10.30.0.108  255.255.0.0 GdaysOHrs 513611 -1.1639  0.00  97.94% nfa na
w 1030037 1030037  255.255.0.0 02:50:30 00000 [0.0000 (000 [67.46%

Scan Locally  Registry | Cloud server configuration "
Registered Systems Experimental mode g ura

o/

The last, third status icon shows the Data Centre storage status. The traffic light
colour scheme for the Data Centre storage indicates the following:

e Green background - more than 50% of disk space is free.
o background — between 20% and 50% of disk space is free.
¢ Red background — less than 20% of disk space is free.

More descriptive tooltip is provided when hovering over the status icons of a given
device:

14
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@ Garalp Systems - Discovery
File Edit Tools Window Help

Status Label System
IQ \@| & | Comet DATC@guralp.guralp.local Data Centre guralf
‘® (@) system: acTIvE
°© o
|° H @ GDCS: Error S

= (Latency: 5.00s, Highest sample latency: 6.07s, Active channels: 22, Active
|° ” @ devices: 3, Latest sample timestamp: Tue Jul 20 11:54:20 2021) S
"= | Service: responder is active

Service: iris-ringserver is active

Service: controller is active

Storage:
(Storage OK,, , Free space: 29.46%,
Available space: 73364480KiB, Used space: 51752124KIB)

4.1.2. Options for SOH Update Messages

A GDC instance can be configured to send updates regarding device State of Health
(SoH) via email or SMS messages to a list of recipients. This can be done through
editing the following config files on the GDB, or a computer running the Data Centre:

e /opt/guralp/system_notification_list
e /opt/guralp/scripts/soh_mail
e /opt/guralp/scripts/soh_text

The file system_notification_list contains a list of the instruments the user wishes
to receive updates for, a list of flags for different SoH messages, and a list of email
recipients (optional). The files soh_mail and soh_text contain configuration for SMTP
and SMS service provider configuration respectively. To add a device to the
system_notification_list, open the file in any text editor and add a new line for
each device with the following syntax:

[device name];[bool];[bool];[bool];[bool]; [email]
For example:
MIN-1234;true;true;true;true; example@domain.com

Each of the true/false flags corresponds to a SoH message the registry may be
configured to send for that device. They are as follows:

¢ Device has not made contact with registry server in over 120 seconds

e Device has reestablished contact with registry server after 1800s without
contact

e Device has been added to registry server

e Any change to device status

15
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The file soh_mail requires the user to configure a SMTP server (e.g.: smtp.gmail.com)
and uses a CURL command to request an email. The soh_mail file can be configured
with recipients as follows:

curl -url <smtp-url> --mail-from <sender> --mail-rcpt <recipient> --user
<username:password> --upload-file <file>

The GDB does not host its own SMTP server and must be configured with one of the
users choosing. An example configuration is provided using Google Gmail SMTP,
with the entire command on one line:

curl --url ‘smtps://smtp.gmail.com:465° \
--mail-from ‘guralpdemo@gmail.com’ \
--mail-rcpt ‘example@guralp.com’ \
--user ‘guralpdemo@gmail.com:¥¥*xxkkkkkkk \

--upload-file $1

Replace the asterisks in the --user parameter with the user password or API key.

16
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Guralp Data Centre notification (= Summarise this email

To: ® Tue 12/05/2026 15:19
Start reply with:

[You don't often get email from guralpdemo@gmail.com. Learn why this is important at
http ka.ms/LearnAboutSenderldentification ]

Guralp Data Centre notification

Guralp registry server has not received status information from device: MINL-6524 for last 120s

Latest system state of health information:
Serial number: 9317
Hostname: MINL-6524
System type: 15
Firmware version: 2.1-20283
System uptime: 4419 seconds
Label: WireGuard Test
Name: (MINL-6524)
Source IP: 192.168.34.81
Netmask: 255.255.255.0
LAN IP: 192.168.34.81
Number of sensors: 1 analogue, 0 digital
Digitizer input voltage: 24.2
Relative humidity: 31%
Digitizer temperature: 32.9C
Storage: used 327572KiB of 124868608KiB
Location: 51.3612,-1.1640
Altitude: -12.34m
Time lock quality: 0%
Last EEW timestamp: 1970-01-01 00:00:00
Last EEW PGA Peak: 0.000000
System status flags (0x00000D6A):
GPS_ERROR
PPS_ERROR
PTP_ERROR
STORAGE_1_OK
STORAGE_2_OK

2026-05-12 14:17:02 UTC

The file soh_text functions similarly to soh_mail, and requires the user to configure a
private SMS platform, or through a provider (e.g.: FireText). The soh_text file syntax is
as follows:

curl --url <api_url> --d apiKey=<api-key> --d to=<phone-number> --data-
urlencode <message> -d from=<sender>

An example configuration is provided, using FireText API to send to a fake phone
number with the entire command on one line:

curl --url ‘https://www.firetext.co.uk/api/sendsms/json’ \

-d apiKey=’ % 3k %k >k >k 5k %k >k ok ok k k) \

-d to=’01234567890° \
--data-urlencode ‘message=$(cat “$17)° \

-d from= ‘Guralp’
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4.1.3. Login and Device Registration

By right-clicking on your GDC instance, you can access features such as Stream and

Download.
Giiralp Systems — Discovery : x
File Edit Tools Wndow Help Maruals View Discovery Mamal  Search Clear Search
& Status Label System ~ Hame Firmware Ver WAN Address  LAN Address  Tumnel Address =
S © @ w e Certimus  CERT-1069 2.1-26035 10.20.0.75  10.20.0.75 Mot Availsble  00:€
f_'|i@| | Production Test Certimys  CERT-1ESE 2.1-27920 10.20.0.6 10.20.0.6 Wot Available  00:1
5 é o Lse Cortimus  CERT-6A68 2.1-21246 16.20.0.168  10.20.0.168 Mot Available  Sday
O (@) o e Cortimus  CERT-9E69 2.1-21247 10.20.9.130  10.20.0.130 Mot Available  00:€
5 @l () ven Testing Certimss  CERT-1150 2.1-21247 10.30.8.14  10.30.0.14 Mot Available  122¢
QO (@ oncon Cortimus CERT. 1468 2.1-28085 10.30.8.48 10.30.0.49 Mot Available aday
§ @- . NO LABEL Certimss  CERT.2769 2.1.21249 10.20.8.4 10.20.0.4 Mot Available  1day
‘ @) @ v L Certimus  CERT-9667 2.1-21248 10.20.0.161  10.20.0.1861 Mot Available  3day
m ! ©|§ dl-hlz.ulp.mm.a " |bata centre |gdc-1-hi2.guralp.localle.7-2  [10.20.8.37 10.20.0.37  |MWot Available
! @' ! State of health dashboard Fortimus  FMUS-CDSA 2.1-21249 10.20.1.26  10.20.1.26 Mot Available  29da
S Q8w e | connguration Fortimus  FMUS-DZ6C 2.1-21249 10.20.8.156  10.20.0.156 Mot Available  00:3
S 5 @ swerr ] Download Fortimus  FMUS-4D67 2.1-27920 10.20.1.85  10.20.1.85 Mot Available  Sday
6 @ . MO LABEL Stream Fartinus FMUS - 5454 2.1-21240 10.20.0.16  10.30.0.16 Mot Available  25ds
é G‘} . London Register device(s) Fortimus FMUS-2169 2.1-28685 10.30.08,56 19.30.0.56 Mot Available aday
é @ . Certimus Reference Minimus MIN-C&57 2.1-22576 10.20.0. 166 19.20.0. 166 Mot Available 14da
a @ . SUPRT-MIN Minimus MIN-ASSS 2.1-21249 10.20.1.82 i6.26.1.82 Wat Available 11da
i @ i Radian Rack 4A/48 Minimus MIN.E256 2.1.27920 10.20.0.58  10.20.0.50 Mot Available  20da
FAN AN -

Sean Locally ' Registry Diwvices Visible: 77 —

A o giJrcll[S‘“

However first you need to register your Gliralp Systems devices to your Gliralp Data
Centre (GDC) account. To do this, click ‘Register devices(s)'. Now you will be prompted
to login to your GDC account using the username and password provided by Guralp
Systems. If you have forgotten your login credentials or if you would like to set up a
GDC account with us, please contact support@guralp.com.

[® Giralp Systems - Discovery — (m] X
File T Help Manuals View Discovery Manual| Search... Clear Search
-+ Status Label System Name Firmware Ver WAN Address LAN Address Tunnel Address Netmask Uptime
(] g) DATC@qdc-1-h12.quralp.local.quralp.local Data Centre gdc-1-hi2.quralp.local 0.7-2 10.20.0.37 10.20.0.37 Not Available 255.255.0.0 18:05:30
(] Qﬂ] @wl n | NO LABEL Certimus P ot Tttt Tt . 255.255.0.0 Sdays 23Hrs
\;ﬂz‘]\ ﬂ‘,\_:::‘ ' [D Form - Discovery x|
Ismail + Tt Certil 255.255.0.0 4d: 23H
O \9/ Q_jl\g}l mail + Tom - | . ays 23Hrs
O Q\]\ CL) \ ‘Yen Testing Certimus Please login with valid Guralp Data Centre credentials to access features 255.255.0.0 122days 6Hrs
— ey | I
] g:l @] !J London Certimus 255.255.0.0 4days 17Hrs
| Username: | I
O 9} CERT/AQU Test Core Build Minimus 255.255.0.0 13days 19Hrs
| Password: |
] Q\I ) o st Minimus 255.255.0.0 20days 18Hrs
@ (O& Cancel
o] Minil 255.255.0.0 11d: 19H
(]} gj @) !J regon inimus: | | ays 19Hrs.
0 (@) ©)( @) ondon Minimus ~ 255.255.0.0 4days 17Hrs
x_g] L - ﬁ\_J ) \
TOM Minil 255.255.0.0 4d: 23Hi
(] \9} @) inimus. | gl IrGIp | ays 23Hrs
TestRoom1_CertisTest#02 Minil 255.255.0.0 5d: 18Hi
[} 9} @]l\.g{] estRoom1_CertisTest inimus . ays rs
O (@)@ ) @ |37 reference comeTs Minimus  MIN-AGSE 12125730 |10.30.072  |10.30.072 | NotAvailable  255.255.0.0 Sdays 19Hrs
===

I Scan Locally © Registry Devices Visible: 77 \

Cloud server configuration Selected: 1 Ur | \

Once logged in you can add your devices to your GDC account following the
instructions inside the widget.
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gdc-1-h12.guralp.local - Register device(s) — Discovery x

Register devices to your GDC account. You may add up to 5 on your current plan.

Register new device(s) I Apply
\
p\

gural

\

gdc-1-h12.guralp.local - Register device(s) — Discovery x
Register devices to your GDC account. You may add up to 5 on your current plan.
[Fasc | Remove
725C Remove

Register new device(s)

gL'JroE

Once you have logged in and registered devices to your GDC account you will be able

to use your devices with the following features.

4.1.4. State of Health Dashboard

Data Centre state of health dashboard widget can be accessed through right-click
menu of selected instance:

® Goralp Systems - Discover ry

oo =" = m—
9' 9 - guralp 1030.0.37
State of health dashboard

il

DBSOEGBE7ES(0.3-1 10.30.0.37 10.30.0.37 55.255.0.0)02:51:00 0.0000 |0.0000 0.00 67.46%

Scan Locally  Registry  Cloud server configuration
Registered Systems Experimental mode

- o
File Edit Tools Window Help
Status Label System  Name Serial#  Firmware Ver WAN Address LAN Address Netmask  Uptime  Latitude Longitude Altitude Free storage Network latency Data latency

A © @ comet FEM_TESTIG Aquarius  AQU-145A 5210 2110023 1030048 1030018 255255.0.0 D0:00:24  0.0000 00000 -12.34 n/a nja

'© (O @ comet Test Rack Fortimus  FMUS-585A 22618 2411215 1030068 1030068  255.255.0.0 26 days 22 Hrs 513612 14643 12500 70.00% nia nfa

i@ & comet 80 Fortimus  FMUS-9059 36053 2111311 1030020 1030020 255255.0.04daysOHrs 513614 11639 (1234 98.68% nfa na

-. . | Comet Five-character serial number Minimus MIN-12345 74565 2.1-11547 10.30.0.11 10.30.0.11 255.255.0.0 6 days 23 Hrs  51.3612 -1.1640 11420 97.73% 3.90s 4.53s
i@ 8 Comet N LAREL Minimus  MIN-7957 31063 201312 1030049 10.30049 35525500 00:36:21 513615 L1640 -12.34  99.85% nia nia

a. G - Comet NO LABEL Minimus MIN-9355 77 2.0-8282 10.30.0.90 10.30.0.90 255.255.0.0 10 days 23 Hrs -59.9000 855410 -12.34 4.87% nfa nfa
@%IE Comet Orac Minimus  MIN-CCS7 52311 211679 1030038 1030038 2552550.0 00:00:46 513612 11640 1234  99.23% nfa nfa

5@ 5| Comet decki@aqu-deck dev.guralp.Jocal Discovery  aqu-deck-dev ACSI62264CEC. 1.1-263 1030.0.108  10.30.0.108  255.255.0.0 6daysOHrs 513611 -11639 000  97.94% nfa

x

The state of health dashboard widget is divided into 4 main parts:

1. Top-left widget is a latency graph displaying the highest historical latency
value for up to last 30 minutes.
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(® guralp - Data Centre Health Dashboard - Discovery

uralp-controller service i
guralp-responder.service 15
guralp-siinktool-logger.service s
rs-ringserver.service is
systemd- tmpflles-clean. tmer i

Status reported an: won Ot 4 11:05:55 2021

Log fles
[ Sawe activity log to fle:

] Seve latency and disk usage to fle (csv):

Cotency Disk usage
72600
Network latency
48 Data latency

72300

4
72000 |
12 !
g

24
7m |

15
71100
0a I
7og00 |-

Soaiioee 20211004 20201004 M2LA00+ 0201004 2021100+ M2I1004 | Z201004
11:00:40 1o 10200 110240 130 1104500 1104240 1108220
Time
o Aty log
guralp <

Disk free space

Disk usage parcantege

20211008 2201004 20004 20201004 20201004 A21004 21004 20201004
13:00:40 1101220 11:02:00 11:02:40 11:03:20 11:04:00 1104340 11:08:20

Time

2. Top-right widget is a disk usage graph displaying the disk free space in MB
(blue graph, left y axis) and disk used space percentage (red graph, right y axis)

{® guralp - Data Centre Health Dashboard - Discovery P
Latency Disk usage
72600
. et Disk free space @
Disk usage percentage
I 72300 <ol s
4l
[ 72000
22l 60
. | g 7w -
24} 5
[ 71400
w6l 30
I 71100
osf 15
7800
pla S . e . . —— P . S S S o
201008 21004 2201004 20201004 210 220104 20201004 20211004 211004 F2I-10-08 2211004 2021004 202104 20201004 Z20-10-04  2021-10-04
11:00:40 110120 11:02:00 11:02:40 11:03:20 11:08:01 11:04;61 11:05:20 11:00:80 1101320 11:02:00 11:02:40 11:03:20 11:04:00 11:08:40 11:08:20
Time Time
Sen
iris- o
systemd tmpfiles-clean.timer i<
Status reparted n: Mon Gt 4 11:05:55 2021
Log fies
] Save acivity oy o il [
Save latency and disk usage to fle (c=4): Browse
« 3

3. Bottom-left widget displays the state of services running on the Data Centre and
allows to configure the logfile and output data file for activity log and
latency/disk usage data respectively
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{® guralp - Data Centre Health Dashboard - Discovery

Latency

Hetwork [atency

Dats latoncy

2021-10-04
11:04:00

20211004
11:02:40

2021-10-04
11:02:00

2021-10-04
11:01:20

ol
2001004
11:00:40

20211004
11:04:40

quralp 5

guralp-controller. servic

iris-ringserver service s
systemd tmpfiles- clean.timer i<

Status reported on: Mon Oct 4 11:05:55 2021

Log fles
[ save actwity log to fie:

Sewe latency and disk usage to fle (cv):

Browse

Browse

Disk usage

7as00 |
72300
72000

g
71400 -
71100

70800 |-

20211004
11:00:40

Disk free space
Dish

usage parcentage

20211004
11:00:20

2021-10-04
11:02:40

2021-10-04
11:03:20
Time.

20211004
11:04:00

2021104
11:04:40

W

2021-10-04
11:05:20

. ;
4. Bottom-right widget displays the activity log based on state of health
information packets received
[ (® guralp - Data Centre Health Dashboard - Discovery [u] E
48 Data latency — Disk usage percentsge
al
[ 72000
24 : 45
16} n
[ 71100
oaf 15
oot o0t 0t 1004 201 1004 20211004 211004 2011004 0011004 TI00E  2004  WIL084 L1001 220100+ MRLI0M L1004 202 ‘
qguralp 5
guralp-responder.service =
e e
e
systemd- tmpfies- dean. timer s
[] Save actwvity log to file: Browse
] Save latency and disk usage to file (csv): Browse

Log line contains the following information:

e Timestamp
e Latency value

¢ Sample latency value

e Number of active channels
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e Number of active devices

e Latest sample timestamp

e Available disk space in KB

e Disk used space in KB

e Percentage value of free disk space

And is logged as single line in the following format:

{[Timestamp]} Latency: {Latency value}s; Sample latency: {Sample latency
value}s; Active channels: {Number of active channels}; Active devices:
{Number of active devices}; Latest sample timestamp: {Latest sample
timestamp}; Disk available: {Available disk space in KB}; Disk used: {Disk
used space in KB}; Disk free: {Percentage value of free disk space}%;

Example:

[Fri Jul 9 13:50:34 2021] Latency: 1.50s; Sample latency: 1.81s; Active
channels: 26; Active devices: 2; Latest sample timestamp: Fri Jul 9 13:49:43
2021; Disk available: 73364480; Disk used: 54698232; Disk free: 25.44%;

4.1.5. Configuration

The configuration widget is split in 3 parts:
1. General settings

london - Data Centre Configuration — Discovery x

General seftings
Registry group identifier
Manitoring period for latency channels: |30
Manitoring period for active channels: |60
Manitoring period for active devices: 120
Filtar for active channels monitanng mnmmanam - h::‘-:h‘.
Filtar for channels latency monitoring: | 777777700777 gurO I p
Storage Location:
Storage Period:

Dataless file fetch time:

Regenerate Dataless Files

Riégistry servers
127.0.0.1

Al sErver

Station subscription list

Add station from discovered | Add station manually

GOC Subscription Details

Current Subscriplion Expiry Date: 16 days and & hours
Current Subscription Capagity. 50068
Aastong Cancel Apply
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This section provides a set of text edit fields for Giiralp Data Centre monitor:

e Registry group identifier — Group identifier used for registration to the
Guralp responder server.

e Monitoring period for latency channels — Period of time in seconds that
should be used for detecting the highest channel latency value.

¢ Monitoring period for active channels — Period of time in seconds that
should be used for detecting the number of active channels.

¢ Monitoring period for active devices — Period of time in seconds that
should be used for detecting the number of active devices.

o Filter for active channels monitoring — A SEED globing pattern defining
the channels that are monitored for being active. Accepts a space (* ‘)
separated list.

e Filter for channels latency monitoring — A SEED globing pattern defining
the channels that are monitored for latency calculation. Accepts a space ('
‘) separated list.

e Storage information base location — Location that should be used for disk
space information gathering. Leave blank for default (the service working
directory).

Also, in this section you can request that GDC regenerates the dataless files for each
connected station. Dataless files contain device metadata. By default, GDC will
regenerate dataless files for all stations at 3 am every night and stored them at
/var/cache/guralp/dataless/. This can be re-configured by re-defining the timer
/etc/system/system/guralp-dataless.timer. GDC is also configured to request the
dataless file from a device upon connecting it to a GDC. Therefore, GDC's should
always have dataless metadata available for all stations. The _
- button seen below can be used to manually regenerate dataless files for all
connected stations if required at any time.

2. Registry servers
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london - Data Centre Configuration — Discovery x
Ganeral settings
Registry group identifier:
Monitaring period for latency channels: 30
Manitoring peried for active channels: |60
Maonitoring penod for Bctive devioss: 120
-
Filter for active channels monitoring: | 17.11972.77.177 . ‘_“.‘-
Filter for channels latency maonitaring: | 77.17777.0ML.T77 guro I p
Storage Location:
Storage Period:

Dataless file fetch time:

Regenerate Dataless Files

Regisiry servers
127.0.0.1

A sErver

Station subscription list

Add station from discovered | Add station manually

GOC Subicription Details

Current Subscription Expiry Date: 16 days and 5 hours
Current Subscription Capacity: S00GE
Restore Cancel Apply

This section contains a list of Giiralp responder server addresses that the Data Centre
should notify its state of health to. At least one entry connecting to local loopback
address (local instance of the responder service) should be configured. Additional
servers can be added for redundancy and access extension by clicking on

button and providing the connection details.

3. Station subscription list
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london - Data Centre Configuration — Discovery b

Genoral settings

Registry group identifier

Manitaring period for latency channels: |30

Manitoring period for active channels: |60

Manitaring period for active devices: | 120

Filter fer active channels manitoring I Wi “-“-::-"

Filter for channels latency manitoring: |77, 77777.0M.T77 gurq I p

Storage Location:

Storage Period:

Datatess file fetch tme:

Regenerate Dataless Files

REgistry Sefvers

127.0.0.1
Add seryer

Station subscription list

Add station from discovered  Add station manually

GOC Subscription Details

Current Subscription Expiry Duabe: 1& days and 5 hours
Cwrrent Subscription Capacity: SO0GE
Resione Cancel Apply

This section defines a list of all of the stations and channels that the Data Centre
should connect to. It is particularly useful as it allows you to add and remove stations
from your GDC instance (by enabling and disabling slink2dali and slinktool services).

In the configuration widget, if not preloaded with configuration, click on -
button to retrieve the Data Centre configuration.
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london - Data Centre Configuration — Discovery x
General settings
Registry group identifier:
Monitoring period for latency channels: 30
Monitoring period for active channels: 60

Monitoring period for active devices: 120

Filter for active channels monitoring nmmnam " I\\
Filter for channels latency monitoring: | 77.77777.0N.777 gurG p
Storage Location:
Storage Period:
Dataless file fetch time:
Regenerate Dataless Files
Registry servers
127.0.0.1
Add server
Station subscription list
. DG.01460 (127.10.20.96:11785) 72.7177 Remove v Use tunnel connection
. DG.02169 (127.10.33.105:11785) 77.777 Remove v Use tunnel connection
@ Dc.03868 (127.10.59.104:11785) |72.172 Remove v Use tunnel connection

Add station from discovered | Add station manually

GDC Subscription Details

Current Subscription Expiry Date: 16 days and 5 hours
Current Subscription Capacity: 500GB

The widget populates the list of currently configured connections and provides a
button to - the connection if no longer required. Connection subscription
channel list can contain multiple SEED channel names
(LOCATION_CODE.CHANNEL_CODE) defined as a space (* ‘) separated list.
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london - Data Centre Configuration — Discovery

General settings
Registry group identifier:
Monitoring period for latency channels: 30
Monitoring period for active channels: 60

Monitoring period for active devices: 120

Filter for active channels monitoring: | 22.77172.72.7177

Filter for ch Is latency itoring: | 72.77777.0N.777

Storage Location:
Storage Period:
Dataless file fetch time:

Regenerate Dataless Files

Registry servers

127.0.0.1

gural

o)

Station subscription list

. DG.01460 (127.10.20.96:11785)  77.7177
. DG.02169 (127.10.33.105:11785) ?2.7117
. DG.03B68 (127.10.59.104:11785) 72.117

v Use tunnel connection

Remove v Use tunnel connection

Remove v Use tunnel connection

Add station from discovered

Add station manually

GDC Subscription Details

Current Subscription Expiry Date:
Current Subscription Capacity:

Restore

16 days and 5 hours
500GB
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GDC supports multi-scale sensor networks with an optional failover mode, which
allows the user to configure multiple connections to the same device to protect
against system outages. The same device (identified via serial number) can be
configured to communicate with the GDC through a variety of ways including
cellular modem, local VPN, broadband WAN, satellite and wired WAN. When the
currently active link fails due to some outage, Discovery will “fall-back” to a different
link.

Connections can be quickly added from the list of stations populated in the Discovery

desktop application main window through button, or
manually by clicking on :

A. Add station from discovered.

When actioned, a new widget with a list of discovered stations is displayed and tick-
boxes are available for selecting to which stations the Data Centre should connect to.
Once list contains required stations, press _ button to confirm.

Monitoring period for latency channels: 30
Monitoring period for active channels: 60

Monitoring period for active devices. 120

Filter for active chanm Select stations — Discovery X | "

aur

Filter for channels late 0G.00155 (10.30.0.129:18000)

0G.01000 (10.30.0,17:18000) [
Storage Location:
0G.0115D (10,30.0,14:18000) I
Storage Period DG.01460 (10.30.0.49:18000)

DG.02169 (10.30.0.56:18000) I

Dataless file fetch tim
DG.03868 (10.30.0.4:18000)
Regenerate Dal  DO-0456C (10.30.0.52:18000)
| | DG.04968 (10.20.1.90:18000)
iy Sty DG.06518 (10.30.0.100:18000)
DG.065C8 (10.30.0.7:18000) |
127.0.0.1

DG.06860 (192,168.22.86:18000)
DG.09C66 (10.30.0.8:18000)
tation subscription list! | DG.0ABS8 (10,30.0,72:18000) -
3
@ 0G01460(127] | Toggleall | Cancel | Add selected | Remove | v Use tunn
'
@ 0002169 (127.1055 705 71785) (7. ' Remove | v Usetunn

@ 0603868 (127.10.59.104:11785) 72.777 Remove v Use tun

Indd station from discovered I Add sta

DC Subscription Details

Current Subscription Expiry Date: 16 days and 5 hours
Current Subscription Capacity: 500G8

B. Add station manually

To add a device that is not supporting Guralp Discovery mechanism, this option
opens a simple widget asking for details required to create the connection from the
Data Centre to the device.

Required fields:
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I.  SEED Network code
II. SEED Station code

III. Connection IP address

To confirm, click on _ button.

Probalocn Bla fabol b |

Enter station details — Discovery x

Station information as SEED_NETWORK SEED_STATION (eg. DG 01234):
“- Connection IPv4 address:
| Device name:

Cancel Add station E
er

station subscription list

. DG.01460 (127.10.20.96:11785) |?7.777 Remove  « Use tunnel connection
. DG.02169 (127.10.33.105:11785) |72.777 Remove v Use tunnel connection
@ 0603868 (127.10.59.104:11785) |22.777 Remove | v Use tunnel connection

Add station from discovered IAdd station manually I

When all connections are added to the list, click - button to send the updated
configuration to the Data Centre. Date Centre controller service will enable and start
all required slinktool and slink2dali services. If station was removed from the list,
the controller service will stop and disable the services used to connect to the
removed device.
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london - Data Centre Configuration — Discovery X
General safbrgs
Risgistry growp sdoenbiioer
Monitonng pariod for labency chasnels: |30

Monitorieg pericd for active chanmels: |60

Monitorieg period for active devices 120

Flltor for active channels monoring: | 1171790, 71.710 - ":"'HH
Filter for channels latercy menitaring: |17 YPERDOM PH gurOID
SRorage Localion

SRorage Penod:

Dataless file fetch trme

Rpgeraraty Dataless Files

Raqistry servers
127.0.0.1

Add sereer

Station subscripton kst
. DG.OL460 {127.10.20.96:11785) |1.77 Remove Use tunnel connecton
. DG.OT16S (1271030105 117850 1077 Ramove o Ui tunnel connection
. DG.O¥0ES (127.10059.104: 11785} .17 Remove & Use tunnel connection

Add station from dscovened | Add station manually

GOC Subscription Detals

Currenit Subscrption Expery Dake 16 days and 5 bours
Currenit Subscription Capacity: SO0GE

Manual service configuration can be performed but it is not recommended. In order
to manually configure a connection, please log in to the Data Centre computer and
use systemctl command to enable/disable and/or start/stop the slink2dali service.
Slink2dali service is run with a set of parameters:

s1link2dali@NC@STATC@LOCHN@CONNECTION@PORT@STATEFILESAVEINTERVAL.service
where:

1. NG, is SEED network code,

2. STATC, is SEED station code,

3. LOCHN, is SEED location and channel codes

4. CONNECTION, is the connection IP address or hostname

5. PORT, is the connection port

6. STATEFILESAVEINTERVAL, defines interval for state file save (can be blank)

Wildcard character for SEED location and channel name can be used and is
represented by ‘_’ character. Also, a list of location and channel names can be provided
to a given service and should be separated with ‘-‘ character.

Example:
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slink2dali@DG@@585A@ @10.30.0.123@18000.service

will connect to station 0585A of DG network using IP address 10.30.0.123 and port
18000 subscribing to any channel (wildcard selector of 5x ‘_’ character).

slink2dali@DG@O585A@ONHHZ -ONHHN-ONHHE@10.30.0.123@18000.service

will connect to station 0585A of DG network using IP address 10.30.0.123 and port
18000 subscribing to ON.HHZ, ON.HHN and ON.HHE channels.

4.1.6. Stream and Backfill

You can live stream the miniSEED data coming out of the Iris ringserver via the
‘Stream’ function. Discovery will prompt you to select which stations on the GDC you
want to stream from.

Discovery x
Select stations you want to stream from.

v Select All

v 10.20.0.37 0725C DG
v 10.20.0.37 0F85C DG
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Guralp Viewer — Discovery
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By right-clicking, you can backfill historical data available on the Data Centre.

Guralp Viewer — Discovery
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Discovery can also be configured to automatically ‘refill’ a certain number of hours of
data when you open a stream. To do this, go to advanced settings.
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Giiralp Systems — Discovery x
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4.1.7. Download MiniSEED Files

Data can be downloaded via the ‘Download’ widget. Select which .mseed files to
download from the list of stations and specify download location on your local
machine. There is an option to open the downloaded files directly into a wave view
window to be able to analyse the data and perform analysis on it.
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5. Configuration

5.1. Ringserver

IRIS ringserver does not require any specific configuration unless change in either
default storage location (/var/cache/guralp/miniseed/) or time for which the data is
kept on the hard drive is required. Application runs as an operating system service
and listens for SeedLink connections on TCP port 18000. If required listening port is
different to 18000 please contact support@guralp.com for instructions.

5.1.1. MiniSEED Files Storage Location Configuration

IRIS ringserver storage location is configured by the home directory of ringserver
user and if required can be changed by system administrator by editing the user
properties. Newly selected directory should have sufficient permission and
ownership. The steps below show how to modify the home directory of the ringserver
user in Red Hat Linux environment (please note that commands may require
elevated permissions).

1. Copy guralp-miniseed.conf file to /etc system location

cp /usr/lib/tmpfiles.d/guralp-miniseed.conf /etc/tmpfiles.d/guralp-miniseed.conf

2. Edit the copied configuration file and append a new line specifying the new
storage location:

d /run/guralp/etc 0755 root root

F  /run/guralp/etc/iris-ringserver.conf 0640 root ringserver
- MSeedWrite %%n_%%s_%%1 %%c_ %%Y %%j.mseed

d /var/cache/guralp/miniseed 0775 root ringserver
3d

d /mnt/new/storage/directory 0775 root ringserver
3d

3. Save the changes made to the file

4. Modify the ringserver user home directory

usermod -d /mnt/new/storage/directory ringserver

5. Reboot the system to apply the changes

Note: only the following top directories can be used: /home, /media, /mnt,
/opt, /srv, and /var.

5.1.2. MiniSEED Files Storage Auto-Clean Configuration

IRIS ringserver storage is controlled by system tmpfiles clean timer and can be
configured by editing guralp-miniseed.conf file. In order to change the configuration
of time that historical data is kept in the system please follow the steps below.

1. Copy tmpfiles.d guralp-miniseed.conf file to /etc system location

cp /usr/lib/tmpfiles.d/guralp-miniseed.conf /etc/tmpfiles.d/guralp-miniseed.conf
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2. Edit the copied configuration file and change the age of storage location to the

required value.
d /run/guralp/etc 0755 root root
F  /run/guralp/etc/iris-ringserver.conf 0640 root ringserver
- MSeedWrite %%n_%%s_%%1 %%c %%Y %%j.mseed
d /var/cache/guralp/miniseed 0775 root ringserver
3d

where 34 is the age of temporary files (read more:
https://www.freedesktop.org/software/systemd/man/tmpfiles.d.html).

3. Save and reboot the system

5.2. Slinktool

Slinktool process runs as a service with parameters provided through the service
name in a form of a ‘@’ separated list of values. Under normal operation there is no
requirement to manually configure (enable/disable or start/stop) the service, this task
is performed by the Data Centre controller on remote request from the Discovery
desktop application.

Manual service configuration can be performed but it is not recommended. In order
to do that, please log in to the Data Centre computer and use systemctl command to
enable/disable and/or start/stop the slinktool service. Slinktool service is run with a
set of parameters:

slinktool@NC@STATC@LOCHN@CONNECTION@PORT.service
where:

1. NG, is SEED network code,

2. STATC, is SEED station code,

3. LOCHN, is SEED location and channel codes

4

CONNECTION, is the connection IP address or hostname, for latency
monitoring in the Data Centre this is set to 127.0.0.1 (localhost)

5. PORT, is the connection port

Wildcard character for SEED location and channel name can be used and is
represented by ‘_’' character. Also, a list of location and channel names can be provided
to a given service and should be separated with ‘-‘ character.

Example:
slinktool@DG@O585A@ @127.0.0.1@18000.service

will connect to station 0585A of DG network, subscribing to any channel (wildcard
selector of 5x ‘_’ character).

slinktool@DG@O585A@ONHHZ -ONHHN-ONHHE@127.0.0.1@18000.service
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will connect to station 0585A of DG network, subscribing to ON.HHZ, ON.HHN and
ON.HHE channels.

5.3. Guralp Data Centre Controller Service

Guralp Data Centre controller does not require any specific configuration. Application
runs as a service and does not need particular maintenance.

5.4. Guralp Data Centre Monitor Service

Guralp Data Centre Monitor service should be configured remotely by using the
Configuration widget in the Discovery application. The configuration widget is
available under right-click menu of a Data Centre row.

Manual configuration can be performed but is not recommended. Configuration is
stored in a configuration file located in /var/cache/guralp/guralp-monitor.ini and
contains a set of key-value entries:

Key Description Type
Comma separated IP
addresses of Gliralp Comma
registry_addresses responder servers to which | separated list

the state of health packet of strings
should be send to

Gliralp responder server
group identifier string used.
Please use “guralp3” as a
default value

registry_group_id String

SEED globing style filter for
filter_monitored_channels channels activity String
monitoring

SEED globing style filter for
filter_monitored_latency_channels | channels latency String
monitoring

Period of time in seconds
monitoring_period_latency that should be used to find | Integer
the highest data latency

Period of time in seconds

monitoring_period_active_channels LRI SIBELE bl Uil 0 Integer
g-p - - detect number of active g
channels
monitoring_period_active_devices | Period of time in seconds Integer
that should be used to
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detect number of active
devices

Directory that should be
used for storage monitoring,
storage_monitor_dir if this entry is not present, String
iris ringserver working
directory is used.

Example guralp-monitor.ini file content:

[Version_ 1]

filter_monitored channels="".{1,2}\\..{1,5}\\..N\\..{1,3}"
filter_monitored latency_channels="".{1,2}\\..{21,5}\\..N\\..{1,3}"
monitoring period_active_channels=120

monitoring period_active_devices=300

monitoring period_latency=30

registry_addresses=127.0.0.1,

registry_group_id=guralp3
storage_monitor_dir=/var/cache/guralp/miniseed

5.5. Guralp Responder Service

Guralp responder service provides a configuration option for specifying a wildcard
group identifier that grants access to all of the registered devices. Wildcard group
identifier can be used in the Discovery desktop application to list all of the stations
that are connected to the Data Centre even if they are registering with a different,
non-matching, group identifiers.

Wildcard group identifier can be set by creating a configuration file under tmpfiles.d
directory. The configuration file generates the content of
/run/guralp/etc/wildcard_groupid.txt file that is read by the responder service on
startup and the content is used as the wildcard. To configure a custom wildcard
string please follow the steps below.

1. Copy tmpfiles.d configuration file to system location.

cp /usr/lib/tmpfiles.d/guralp-responder.conf /etc/tmpfiles.d/guralp-responder.conf

2. Edit the configuration file /etc/tmpfiles.d/guralp-responder.conf to

generate the selected wildcard string. Example content of
/etc/tmpfiles.d/guralp-responder.conf

d /run/guralp/etc 0755 root root
F /run/guralp/etc/wildcard_groupid.txt 0640 root guralpmonitor -
customWildcard

Where customWildcard is the new wildcard string.
3. Save the modified file.

4. Restart the operating system.
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6. System Monitoring

6.1. IRIS Ringserver

IRIS ringserver service status is displayed in State of Health dashboard of the Data
Centre instance and should be regularly monitored to assure correct operation of the
software. The State of Health dashboard is available under right-click menu of the
Data Centre row in the Discovery desktop application.

® Guralp Systems - Discovery - [=] x

File Edit Tools Window Help

Status Label System  Name Serfal#  Firmware Ver WAN Address LAN Address Netmask  Uptime  Latitude Longitude Altitude Free storage Network latency Data latency

A @ . Comet FEM_TEST_JIG Aguarius AQU-145A 5210 2.1-10023 10.30.0.18 10.30.0.18 255.255.0.0 00:00:24 0.0000 0.0000 12.34 nfa nfa

. @ n Comet Test Rack Fortimus FMUS-585A 22618 2.1-11215 10.30.0.68 10.30.0.68 255.255.0.0 26 days 22 Hrs 51.3612 -1.1643 12500 70.99% nfa nfa

©/ 0 & cometRaD Fortimus ~ FMUS-9059 36853 2.1-11311 1030020 1030020  255.255.0.0 4daysOHs 513614 11639 -1234  98.68% n/a nja

o ‘ Comet Five-character serial number Minimus MIN-12345 74565 2.1-11547 10.30.0.11 10.30.0.11 255.255.0.0 6 days 23 Hrs 513612 -1.1640 11420 97.73% 3.90s 4.53s

© O @ comet NO LABEL Minimus ~ MIN-7957 31063 2011312 1030049 1030049 255.255.0.0 00:36:21 L3615 -1.1640  -12.34  99.85% nja nja

e O - Comet NO LABEL Minimus MIN-9355 rnz 2.0-8282 10.30.0.90 10.30.0.90 255.255.0.0 10 days 23 Hrs -59.9000 855410 -12.34 4.87% nja nfa

A © @ cometorac Minimus  MIN-CCS7 52311 2.1-1679 1030038 10.30.038  255.255.0.0 00:00:46 L3612 -11640 1234 99.23% nfa nja

@ © = |comet deckaqu-deck-dev.guralp.local Dlwrv aqu-deck-dev 4C5262264CEC 1.1-263 10.30.0.108  10.30.0.108  255.255.0.0 6days OHrs 513611 -1.1639 97.94%

© 0 = T oy g e e g T e e T T T T T
rd

Scan Locally Registry Cloud server configuratior

T
Registered Systems Experimental mode gura ‘ P

Bottom left part of the dashboard provides information about the state of services
required for correct data centre operation. If for any reason service displayed as “iris-
ringserver.service” is not listed as “active”, please log in to the Data Centre computer
and investigate using systemctl tools. If problem persists, please contact Guralp
support.

@® guralp - Data Centre Health Dashboard - Discovery u] *
Latency Oick usage
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[T MmN M i smid  ani i 0211004 21064 221004 20201004 02004 ZLICM 2020104 20210
11:00:40 13:01:20 11,0240 11:03:20 100400 1004340 11:05:20 13:00:40 11:01:20 11:02:00 11:02:40 1:03:20 11:04:00 1104340 11:05:20
Teve Time
Actity log

Status raparted an: Mon Oct 4 11:05:55 2021

Log fles
[] Sowve actwiy log to fila: 2 Browse.
] Save latency snd disk usage ta file (c5v). o Erowse.

6.2. Slinktool

Slinktool service is controlled by the Data Centre controller service and does not
require operational maintenance. In a rare case when the reported latency seems not
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to be correct, it is recommended to login to the Data Centre computer and check the
relevant slinktool service status using systemctl command.

6.3. Slink2dali

Slink2dali service is controlled by the Data Centre controller service and does not
require operational maintenance. In a rare case when the data is not received on the
client side, it is recommended to login to the Data Centre computer and check the
relevant slink2dali service status using systemctl command.

Slinktool and slink2dali services can be remotely restarted by removing and re-
adding the seismic station to the list of connections in the Data Centre configuration
widget.

6.4. Guralp Data Centre Controller Service

Guralp Data Centre controller service does not require regular maintenance. If the
service is not responding or configuration exchange between the Discovery desktop
application and the Data Centre is not working, please ssh log in to the Data Centre
computer and check the status of guralp-controller service:

systemctl status guralp-controller.service
If status returned is different from active:

guralp-controller.service - Glralp data centre controller

Loaded: loaded (/usr/lib/systemd/system/guralp-controller.service;
enabled; vendor preset: disabled)

Active: active (running) since Tue 2021-07-20 09:58:27 BST; 6min ago
Main PID: 1660 (guralp-controll)

Tasks: 1 (limit: 48584)

Memory: 12.2M

CGroup: /system.slice/guralp-controller.service

1660 /usr/libexec/guralp-controller -exec

Jul 20 ©9:58:27 guralp systemd[1]: Started Giiralp data centre controller.
Jul 20 ©9:58:30 guralp guralp-controller[1660]: Service initialised
Jul 20 ©9:58:30 guralp guralp-controller[1660]: Listening on port 11788

Restart the service using systemctl command:
systemctl restart guralp-controller.service

If problem persists, please contact Guralp Systems support team at
support@guralp.com.

6.5. Guralp Data Centre Monitor Service

Guralp Data Centre monitor service sends periodic state of health information packet
to all configured Responder servers and performs latency monitoring. If the Data
Centre row in the Discovery desktop application is listed as non-responding it means
that the application did not receive state of health information from the Data Centre
for more than 90 seconds what may indicate that either the server is down, or the
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Data Centre monitor is not working, or Gliralp responder service stopped working, or
there is no connection between the Discovery application and the server. In such
situation, please try to ssh log in to the server, and if successful check the status of
the Data Centre service by running systemctl command:

systemctl status guralp-monitor.service
The service should be in active state:

guralp-monitor.service - Giralp data centre monitor

Loaded: loaded (/usr/lib/systemd/system/guralp-monitor.service; enabled;
vendor preset: disabled)

Active: active (running) since Tue 2021-07-20 09:58:27 BST; 20min ago
Main PID: 1659 (guralp-monitor)

Tasks: 4 (limit: 48584)

Memory: 21.2M

CGroup: /system.slice/guralp-monitor.service

1659 /usr/libexec/guralp-monitor -exec

Jul 20 ©9:58:27 guralp systemd[1]: Started Giralp data centre monitor.

If the service is not in an active state, please try to restart the service using systemctl
command:

systemctl restart guralp-monitor.service

If problem persists, please contact Gliralp Systems support team at
support@guralp.com.

Guralp Data Centre monitor service periodically monitors the slinktool log files in
order to gather accurate latency information and feed it to the Gliralp responder
service for further processing. The highest latency number detected in the
configured latency monitoring window is set as Data Centre latency figure and is
displayed in the Discovery desktop application. The service records all of the latency
data information in a csv and log files stored under home directory of the “slinklat”
operating system user, set by default to /var/cache/guralp/latency. Default
configuration keeps the recorded data files for 10 days and older files are getting
deleted through tmpfiles.d mechanism.

6.6. Guralp Responder Service

Guralp responder service is responsible for collecting and distributing state of health
information from Giiralp devices. Potential problems caused by malfunction in the
service operation will cause the Discovery desktop application to display incorrect
state of health information or the list of devices in the application main windows
will be empty under the “Registry” mode. If the responder service is malfunctioning,
please ssh log in to the Data Centre computer and verify the state of the service by
executing the following systemctl command:

systemctl status guralp-responder.service
Service should be in active state:

guralp-responder.service - Gilralp responder (a.k.a. Glralp registry server)
Loaded: loaded (/usr/lib/systemd/system/guralp-responder.service;
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enabled; vendor preset: disabled)
Active: active (running) since Tue 2021-07-20 11:06:17 BST; 7min ago
Main PID: 1639 (guralp-responder)
Tasks: 5 (limit: 48584)
Memory: 500.0K
CGroup: /system.slice/guralp-responder.service
1639 /usr/libexec/guralp-responder -d

Jul 20 11:06:17 guralp guralp-responder[1639]: Discovery Server version
0.80-0091

Jul 20 11:06:17 guralp guralp-responder[1639]: Devices expire after one day
Jul 20 11:06:17 guralp guralp-responder[1639]: Opening pinger UDP listener,
port 11788

Jul 20 11:06:17 guralp guralp-responder[1639]: Socket 4

If the service is not in an active state, please try to restart the service using systemctl
command:

systemctl restart guralp-responder.service

If problem persists, please contact Giiralp Systems support team at
support@guralp.com.
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7. Guralp Discovery Modbus Server Tool

The Modbus Server tool within Gliralp Discovery allows for a Modbus TCP Server to
be hosted from a device running the Discovery software. This enables the
communication of information from a Discovery program to an outside client via the
Modbus Protocol. When run at startup, Discovery automatically begins hosting a
Modbus server on the default port 11502 TCP. To access configuration, the Modbus
Server widget is accessible from the Tools menu in the main interface.

Further information about the contents of the server can be found in Section 5.2 of
the Discovery Software Manual.

Giiralp Systems — Discovery

File Edit Window Help Manuals View Discovery Manual
Data Viewer
4 | Name SEED Name Site Name
o CAP Receiver |
| I local databox
h { Modbus Server |
{ V3 DocT_rlng Taton FMUS-F661 DG.OF661 Demo Site 1
( 9] Powerboard Control FMUS-2169 DG.02169  Demo Site 2

Command Scheduler

MiniSEED Extractor

MiniSEED Gap Reporter
MiniSEED to Directory Structure
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Modbus Server — Discovery v A X
Stop server
Server status: Running
Server Configuration:
Modbus port: 11502
Modbus Server ID: 1

Server Configuration Editor

Server Data:

Data Layout:

Device Name  Data Descriptor Data Units Data Type dbus Server Addrdbus Function co *
SYSTEM SYSTEM ALAR... - Bool 10001 02
SYSTEM SYSTEM ALAR... - Bool 10002 02
SYSTEM SYSTEM FAULT... - Bool 10003 02
FMUS-F661 Name (UTF8 Encoding) Uint64 30001 04
FMUS-F661 Event ... seconds Uint64 30005 04
FMUS-F661 PGA m/s*2 Float32 30009 04
FMUS-F661 PGV m/s Float32 30011 04
FMUS-F661 PGD m Float32 30013 04
FMUS-F661 Uptime seconds Uint64 30015 04
FMUS-F661 Last Contact seconds Uint64 30019 04
FMUS-F661 Timing quality % Uintlé 30023 04
FMUS-F661 Voltage Volts Float32 30024 04
FMUS-F661 Temperature Deg C Float32 30026 04
FMUS-F661 Humidity % Uintlée 30028 04
databox Name (UTF8 Encoding) Ulnt64 30101 04
databox Event ... seconds Uint64 30105 04
databox PGA mjs~2 Float32 30109 04
databox PGV m/s Float32 30111 04
databox PGD m Float32 30113 04

Close

Guralp Data Box contains a Python script which can be used to test communication
with the Modbus server. This can be used via the terminal on the GDB. Open a
terminal window and enter:

./query_modbus_server --ip [IP]

Where [IP] is the address of the server host. As the script is being run on the same
device as the server is being hosted, the default localhost address 127.0.0.1 should be
applicable for this testing procedure. The script takes additional arguments in the
form of:

./query_modbus_server --ip [IP] --port [PORT] --slave [SLAVE]

Where [PORT] is the same port configured in the Modbus Server widget (default
11502) and [SLAVE] refers to the register being queried (default 1). The script can be
found at the file address:

/home/guralp/query_modbus_server

In addition to query_modbus_server GDB contains a Python script named
monitor_modbus_server which automatically queries the Modbus server at a fixed
time interval.
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/home/guralp/monitor_modbus_server

Usage of the script is identical to query_modbus_server, with one additional argument
for query interval (in seconds).

./monitor_modbus_server

[interval]

File

Edit Tabs Help

guralp@databox:
Connection established with 127.0.0.1:11502

SYSTEM:
Seismic Event (Low)

Seismic Event (High):

System Health

FMUSF661:

Event timestamp
PGA

PGV

PGD

Time since boot
Last contact
Time quality
Voltage
Temperature
Humidity

databox:

Event timestamp
PGA

PGV

PGD

Time since boot
Last contact
Time quality
Voltage
Temperature
Humidity

FMUS2169:

Event timestamp
PGA

PGV

PGD

Time since boot
Last contact

--ip [IP]

./query_modbus

ALARM ON

0 days

server

--port [PORT]

--1p 127.0.0.1

2026-03-11 16:35:03

2}
24.1V
26.1°C
41%

99 days

2026-03-11 16:34:43

0
0.0v
0.e°C
0

2026-03-11 16:24:55

6.83m
0.1r

9.03m
0 days

sh2

2026-03-11 16:34:46
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8. Support

For support enquiries, please contact support@guralp.com.

Guralp Systems Limited

Midas House, Calleva Park, Aldermaston,
Reading, RG7 8EA,

United Kingdom

Tel: +44 118 981 9056
Fax: +44 118 981 9943

E-mail: sales@guralp.com
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9. Appendix 1 - Architecture
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9.1. Overview

Guralp Data Centre software consists of several applications providing system state
of health monitoring, data collection and distribution, and remote configuration
capabilities. This document describes the software packages provided, explaining the
architecture, software components and communication between them.

9.2. Software Components

List of all applications included in Data Centre software package:
e IRISringserver
¢ slinktool
e Guralp Data Centre controller service
e Giralp Data Centre monitor

e Guralp responder service

9.2.1. Ringserver

Ringserver is a well-established stream-oriented packet ring buffer used primarily to
transport packetized time series of data. Ringserver supports TCP based protocols:
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DataLink, SeedLink, and HTTP/WebSocket. The program has a built-in miniSEED
archiver and in default configuration provided by Giiralp, keeps the data archived for
last 3 days.

Configuration details can be found in Giralp Data Centre Operator Manual.

Read more: https:/github.com/iris-edu/ringserver

9.2.2. Slinktool

Slinktool is used as a diagnostic SeedLink client for latency monitoring. The tool
connects to the ringserver and examines the latency of the data packets received.
Latency is reported to the system log which is then read by Gliralp Data Centre
Monitor application and the highest latency value is sent in the state of health
packet.

Read more: https://github.com/iris-edu/slinktool

9.2.3. Guralp Data Centre Controller Service

Guralp Data Centre controller service is a stand-alone application, run as a service,
responsible for SeedLink connection management and Gliralp Data Centre Monitor
configuration. The application communicates with the Discovery desktop application
through TCP connection on port 11788 using proprietary protocol in both directions:
Discovery-service and service-Discovery.

Service is enabling/disabling and starting/stopping slink2dali and slinktool services
responsible for data collection and latency calculation for each seismic station
connected to data centre. Additionally, this service modifies the configuration of the
Data Centre Monitor with settings configured by the Operator in a dedicated
graphical user interface widget in the Discovery desktop application.

9.2.4. Guralp Data Centre Monitor

Guralp Data Centre Monitor service is a stand-alone application, run as a service,
responsible for the periodic sending of state of health packets containing the latest
information about Data Centre. State of health packets are sent to selected Giiralp
responder instances and can be configured by the Operator through either a
dedicated GUI widget in Discovery desktop application, or by manually editing

the guralp-monitor.ini configuration file.

The configuration file is located in /var/cache/guralp/guralp-monitor.ini and
contains pairs of key-value entries:

Key Description Type

Comma separated IP
.. Comma
addresses of Giiralp
i . separated

registry_addresses responder servers to which list of
the state of health packet strings
should be send to g
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Glralp responder server

AT G group identifier string used String
SEED globing style filter for

filter_monitored_channels channels activity String
monitoring

filter_monitored_latency_channels ST G e N e String

channels latency monitoring

Period of time in seconds
monitoring_period_latency that should be used to find Integer
the highest data latency

Period of time in seconds
monitoring_period_active_channels | that should be used to detect | Integer
number of active channels

Period of time in seconds
monitoring_period_active_devices | that should be used to detect | Integer
number of active devices

Directory that should be
used for storage monitoring,
storage_monitor_dir if this entry is not present, String
ringserver's working
directory is used.

Example file:

[Version_1]
filter_monitored_channels="".{1,2}\\..{1,5}\\..N\\..{1,3}"
filter_monitored_latency_channels="".{1,2}\\..{21,5}\\..N\\..{1,3}"
monitoring_period_active_channels=120
monitoring_period_active_devices=300

monitoring period_latency=30

registry_addresses=127.0.0.1

registry_group_id=guralp3
storage_monitor_dir=/var/cache/guralp/miniseed

Data Centre Monitor provides the following functionality:
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1. It finds the highest latency for channels accepted by the filter and time period
configured.

The health monitor periodically reads the system log generated by slinktool
to find the highest channel latency satisfied by the filter and time restrictions.
The length of time over which to examine the log file in search of the highest
latency is configured in guralp- monitor.ini file as
monitoring_period_latency and is expressed in number of seconds. The
channels to be considered for latency search are configured as
filter_monitored_latency channels as a SEED globing expression, for
example: DG.?????.0L.??? will select all channels from network DG and
location OL (i.e.: DG.12345.0L.HHZ, DG.12345.0L.HHN, DG.54321.0L.CHZ).

2. It scans for a number of active channels in the time period configured.

As for the latency, data centre monitor is periodically examining system log
generated by slinktool to monitor the number of active channels that pass
through the SEED globing filter configured in filter_monitored_channels
entry of guralp- monitor.ini file. System log is scanned for a period as
configured in monitoring_period_active_channels entry.

3. It scans for a number of active devices in the time period configured.

Similar to active channels monitoring functionality but does not provide filter
configuration. The log file is examined for a period as configured in
monitoring_period_active_devices entry of guralp-monitor.ini file.

4. It monitors the state of important services.

Health monitor periodically checks the state of services required for the Data
Centre to operate correctly. The list of services is configured in guralp-
monitor.ini file under monitor_service entry but it is highly recommended
not to modify this configuration entry.

5. It sends state of health information to Gliralp Responder instances.

The service to notify receivers about the latest state of health of the Data
Centre sends periodic UDP packets on port 11788 to all configured instances of
the Giiralp Responder servers. The list of servers is configured in guralp-
monitor.ini file under registry_addresses entry. Packets are sent with group
identifier configured as registry_group_id value.

9.2.5. Guralp Responder Service

Guralp responder service is a stand-alone application, run as a service, responsible
for collection and re-distribution of state of health information packets sent by
Guralp seismic stations, Data Centre Monitors, and in special cases, Discovery
desktop applications. Responder service is listening on UDP port 11788 for incoming
state of health packets (device registration), and state of health enquiry (device state
of health request).
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9.3. Communication Overview
9.3.1. Data Collection
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IRIS ringserver uses slink2dali service to collect the data from the seismic station.
Data is collected using SeedLink protocol through TCP connection on port 18000.
Data acquisition for a given station can be started either remotely through Discovery
desktop application, or manually by enabling/starting slink2dali service for the
station when logged into the Data Centre computer, more details on how to start a
connection can be found in Gliralp Data Centre Operator Manual.

9.3.2. Data Distribution
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IRIS ringserver

—> slinktool

—> siinktool

> slinktool

Enable/Disable/Start/Stop services

iLink connection

eedLink connect
TCP port 18000

>

storage

Narlcachelguralp/miniseed
(default 3 days)

SeedLink connection
TCP port 18000

Data Centre data distribution is handled by IRIS ringserver and is provided as
SeedLink and/or DataLink connection instantiated by the remote client on TCP link.

Default port configuration is 18000 for SeedLink and 16000 for DataLink.

>

SeiscomP3

9.3.3. Configuration Management
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— siink2dali —

Enable/Disable/Start/Stop services

IRIS ringserver collectoridistributor

—— sinkiool

Enable/Disable/Start/Slop servic

Gilralp cata

Setimodify configuration

Gilralp data centre monitor

Lat

Lat

Lat

<

State of Health information packet
UDP port 11788 / loopback

Configuration exct

ot han;
TCP port 11788

—

Configuration of Data Centre software package components can be done, under
normal operation, by the Discovery desktop application. Discovery provides

functionality to configure which seismic stations Data Centre should be connected to
and what conditions should be used to generate state of health information.

Configuration exchange is performed on port 11788 TCP connection between Data
Centre and Discovery. Discovery requests the current configuration from the Data
Centre, modifies it if required, and sends back the updated structure.

Operator's Discovery
desktop application

Operators Discovery

desktop appiication

Extra configuration may be required during installation, and the possible options are
described in the above Installation section of this document.

9.3.4. State of Health
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—r—_——————— e ————— 4
FORTIMUS A —> stinklool -
State of Health infermation packel [E—— Seeclink connestion |
UDP port 11788 TCP port 18000
FORTIMUS B 4I» —> sinktool =
State of Health information packet SeedLink connection
UDP port 11766 TCP port 10000 |
FORTIMUS C — siinklool F-
State of Health information packet SeedLink comection
UDP port 11788 TCP port 18000

Enable Disable/StarStop services
Optional State of Health information packet
UDP port 11788

State of Health information packet
UDP port 11788

Configuration e xchang
TCP port 11788

State of Health information packet
Enquiry on UDP port 11766

| Sevmodify configuration

v

Operator's Discovery
desktop application

Gilralp data cenire moritor

-

Operators Discovery
deskiop appiication

State of Health information packet State of Health information packet
UDP port 11788 UDP port 11788 / loopback
A 4
Y i w— Y
State of Health information packet - -
Enquiry on UDP port 11788 Err it List of devi

List of devi

State of health information can be distributed to multiple registries by both Gliralp
Data Centre Monitor service and Giiralp seismic station on port 11788 through UDP
packets. Information gathered from the system is packetized and sent to configured
Guralp Responder servers to be redistributed on request.

State of health information is requested by Discovery desktop application from the
registry and displayed in the application main window table. More detailed
information about system status can be obtained by accessing either device
dashboard (for seismic stations) or state of health dashboard (for data centre
instance). More information about how to operate Discovery application can be found
in Guralp Data Centre Operator Manual.
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9.4. Network Protocols and Ports

Guralp devices which are using DIG operating system require the following ports to

be open/forwarded:

Port Protocol ‘ Description

HTTP server, required to access device webpage for state of
80 TCP : . . :
health information and configuration.
1565 TCP GDI data transmission protocol.
1567 TCP/UDP | GCF data transmission protocol.
File exchange protocol used by Discovery desktop application
4242 | TCP . : .
to exchange files and configuration.
4244 | TCP Remote cons_ole 1_Jsed for debugging, available in Discovery
desktop application.
Remote procedure calls protocol used by the Discovery desktop
application to remotely execute functions on the device.
11788 | UDP
This port is also an outgoing port for State of Health packets
that are sent to the Giiralp Responder server.
18000 | TCP SeedLink data transmission protocol.

Data centre software package requires the following ports to be open:

Port Protocol ‘ Description

Used for sending and requesting state of health information by
11788 | UDP . .
system components and Discovery desktop application.
1788 | TCP Configuration exchange protocol used by Discovery desktop
application to configure data streaming connections.
16000 | TCP D.ataLlnk data transmission protocol connection to IRIS
ringserver.
SeedLink data transmission protocol connection to IRIS
18000 | TCP . . . .
ringserver for both incoming and outgoing data streams.
Listening for State of Health packets and CAP messages by
11502 | TCP .
Discovery Modbus Server tool.
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10. Appendix 2 — Installation
Software Packages

Package manager installation

Packages.

qguralp-datc-0.3-1.{platform} xB6_64.rpm

Package guralp-dalc-0.3-1 {arch).rpm

Giiralp Data Centre controller

yslemd

User: guralpcontraller

Giralp Data Centre moritor

Gilralp responder

Executable
lusrfibexeclguralp-controlier

Service file:

Defauit working directory (home directory):
/varcacheiguralp

User: guralpmonitor

IRIS Ringserver

ibmseed-2.19.6-0.1.{platform). x86_64.rpm

slink2dal-0.7b-0.1.{platform} x86_64.rpm

Package libmsaed-2.19.6-0.1.{arch).pm

Library: lbmseed

slinktool4.3b-0. 1. {platform} x86_64.rpm

Package slink2dali-0. 7b-0.1.{arch).rpm

slink2dali

guralp-monitor.service

Executable:
iusrllibexeciguralp-monitor

Service file:

Default working directory (home directory):
irun/guralpietc

Executable:
lusrlibexeciguralp-responder

Service file
it der.service

Defautt working directory (home directory):
irun/guralpietc

User: fingserver

Package slinkiook4.3b-0.1.{arch).rpm

slinktool

Executable:
iusrlibexeciiris-ringserver

Service file:
iusrllibisystemdisystemiiris-ringserver. service

Default working directory (storage/home directory):
arlcachelguralpiminiseed

User: slinksre

56

Executable:
fusr/bin/slink2dali

Service file:
lusillibisystemdisystem/slink2dai@.service

Default working direcory {home directory):
arlcachelguralpislinkstc

User: slinklat

slinktoo @.service

Executable:
usr/bin/slinktool

Service file:
lusrlibisystemdisystemisinktool@.service

Default working directary (home directory):
varicachelguralplatency
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11. Appendix 3 — Acqu
Components
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