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1, Introduction

LabBook Connect is middleware designed to ensure secure communication, integration, and data
management between various medical analysis devices and the LabBook laboratory management
system. It facilitates the secure exchange of results and information between instruments and the
LIS (laboratory information system), thereby reducing the risk of errors associated with manual
data entry and increasing laboratory productivity.

2. List of Supported Devices

Analyzer management is based on independently developed plugins/connectors. Several
connectors have already been developed; however, only those that have been tested and
validated in real laboratory conditions are currently published on the Mérieux Foundation's
GitHub:_https://github.com/fondationmerieux and are available for download on the LabBook

website: https://www.lab-book.org/telechargements/.

This list will be gradually expanded as other connectors are evaluated and validated in a real-
world environment.

3. Installation and Configuration

The LabBook software is provided as a complete, ready-to-use system (Ubuntu-based ISO image).
To ensure maximum stability and enhanced security, the software architecture is segmented into
separate containers using Podman technology.

Version 3.6 is the minimum version required to benefit from this infrastructure and the latest
functional developments, including mapping, new analyses, and pop-up interfaces. In this
configuration, LabBook Connect resides in its own application container, independent of the
LabBook container. This separation allows the middleware to be operational as soon as the
system is launched to communicate with your PLCs.

However, if you are using an earlier version of LabBook (< 3.6) that does not yet have this
architecture for the middleware, you will need to update the LabBook and Connect containers via
their respective tar files and replace the Ubuntu /etc/init.d/labbook file with a version from 3.6
(because this file contains the port mapping when the Connect container is launched).

3.a) Configuration

To begin, we will look at the steps to follow to configure the addition of controllers on the LabBook
interface:

> Log in with an administrator account (root) on LabBook

> In the "Integrations" menu, go to "Analyzer Configuration."
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Now on the "List of analyzers" page, start by preparing the analyzer
configuration by clicking the "Connect" button

On the "Connect" page, you must first enter the IP address of the server
hosting LabBook, as shown in the image below. Click on the

"Test" button to see if the connection is working properly before clicking the
"Save" button

URL du serveur LabBook Connect

hiip:/1192 168 10.6:8080

Next, you need to import three separate files from the following fields (click
the "Send" button for each file selected):

Importer un plugin Importer un fichier de configuration Importer un fichier de mapping

Choisir un fichier  Aucun fichier choisi Choisir un fichier  Aucun fichier choisi Choisir un fichier  Aucun fichier choisi

== (==

¢ Plugin: Allows you to interpret messages exchanged with the PLC and ensure
communication according to the supported protocol. Each PLC has a specific plugin.

e Configuration: Contains the connection parameters for the PLC, including the LabBook
URL, the mapping file path, the communication mode, and the IP address and port used.
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¢ Mapping: Defines the correspondence between the analysis codes sent by the PLC and
those used in LabBook.

Important: The configuration file provided cannot be used as is. It must be edited before initial
use, as its settings are unique and must be adapted to the specific characteristics of each
installation.

Now that all the files have been sent to LabBook Connect, you can click on the "Reload plugins"
button to refresh and reload the files that have just been imported.

~> Click on the "Back" button to return to the "List of analyzers" page. Now add
an analyzer by clicking on the "Add" button.

Lab/Book & 2 % (s g « H Omn [ - |

Administralil  Référentiels  Paramélres Structure Intégrations Qualité  Non-conformité

Nom  Test GX

Liste ges analyseurs.  GENEXPERT - GenaXpert | Id - GX_01 v

Mode () Batch @ Query

posiion 0

—> Enter the name you want for the analyzer. In the list of analyzers, if you have successfully
added the three required files from Connect, you should have all your analyzers, then
select an analyzer from the list.

> In the ID field, enter the same name used for the ID in your configuration file.

4 Analyzer Configuration File
# Contains general settings and connection details for one ROCHE analyzer.

version = "0.9.15" 4 Configuration file wversion

[analyzer]

brand = "GENEXPERT" $# Analyzer brand

name = "GensXpert" # Analyzer model name

id = "GX_01" # Unique analyzer identifier

plugin = "AnalyzerGeneXpert" 4 Plugin Java class name for this analyzer

url_lis = "http://localhost/sigl” #+ URL of the Laboratory Information System (LIS) upstream endpoint
operation_mode = "batch" + Operation mode (batch or query)

archive msg = "Y" 4 Enable ('Y') or disable ('N') message archiving

type cnx = "socket”™ # Connection type (socket, ...)

type_msag = "ASTM" # Message type (HL7 or ASTM)

mapping = "/storage/resource/connect/analyzer/mapping/mapping_genexpert.toml” # Mapping configuration to use

[analyzer.socket]

mode = "server" ¢ Socket mode (client or serwver)
ip = "192.168.10.61" # Analyzer IP address
port = 12345 # Port number for socket communication

For example, if you have id = "GX_01," enter GX_01 as the ID and test whether the analyzer is
loaded correctly.

Fondation Mérieux # NN #



e Set the mode to "Query." The position allows you to define the display order of the
analyzer in the analyzer list page.

e Click "Save" to confirm the addition of this analyzer

3.b) Physical connection of controllers and LabBook

Whether LabBook is installed on a server or a standard computer, here is a diagram explaining
how LabBook communicates with the automated system. In this diagram, we will use the
connection with a GeneXpert as an example, but the principle remains the same for other
automated systems:

IF Ordi Dx via IF GeneXpert via
R.J45 RJ45
10.11.141 10.11.14.2

Dx System

= IP Dx System via
— Wifi

(%;9 192.168.10.61

\ IP LabBook via

f(fﬂ Wifi
O 102.162.10.66

-

LabBook

=\

Figure 1: Communication diagram between GeneXpert, Dx System, and LabBook Connect

It is important to note that LabBook Connect does not communicate directly with the automated
system, but rather through the system already used by the automated system.

In this diagram, the Dx System is connected to the GeneXpert automated system via an RJ45
cable. LabBook Connect then establishes communication with the Dx System via the Wi-Fi
network.

LabBook Connect will therefore receive the results sent from the Dx System (automatically or
manually, depending on the configuration chosen).

Fondation Mérieux # NN #



4, Practical example: Configuration and
simulation (GeneXpert)

This section details how to configure communication between LabBook connect and the Cepheid
GeneXpert system, whether for a test phase (simulation) or actual production.

All equipment must be on the same network segment or interconnected in a routed and
authorized manner.

According to the diagram above, for the devices to communicate, they must be connected to the
same network. Here is an example of a typical IP configuration:

LabBook server (with LabBook connect): 192.168.10.66 (via Wi-Fi)

Dx System computer: 192.168.10.61

Direct Dx - GeneXpert link: The two devices often communicate via a dedicated
local network (e.g., 10.11.14.1 and 10.11.14.2)

4.a) Dx System software configuration

On the computer controlling the GeneXpert, configure the sending of data to LabBook:
1. Go to Setup > System Configuration > Host Communication Settings tab
2. Check Enable Host Communication
3. Host ID: Enter the exact ID defined in LabBook (e.g., GX_01)
4, Communication Settings:
a. Protocol: ASTM
b. Run Host As: Server
c. Server IP Address: The IP address of your LabBook (192.168.10.66)

d. Port: 12345 (must be set to a value between 1024 and 65535, in accordance with
the recommendations in the official GeneXpert manual for LIS communication)

Fondation Mérieux # NN #



2

n System Configuration

| Gonera | (cive 808 (Folder o Communcaton Sfings |
¥ | ¥ Enable Host ¢ - I
fodule Sample H i
ost
i 1 Assay 10 Setting 1
B1 | ‘ | D use Cepheid Link (Only check if you have the Cepheid Link middieware solution for sample traceability) ”
_'I*J -
b | L 1 [west [ex o1 |
= E| 1 - = 2
B4 [ ¥/ Automatic Host Query After Sample ID Scan
‘ [ Automatic Test Order Download
| [_] Automatic Result Upload
[ use Instrument Specimen ID (f
S gl _— |
‘ [ Communication Settings —— —-— [ Order/Result Management e |
‘ Protocol (O HL7 (@ ASTM [ Delete Cancelled Orders J
| Run HostAs @ Server () Client ‘ | &
- i
Server IP Address FBZ 168.10 66 | J:f Ex?! E Reduls J
Port # [12355_ al | l Reset Communication Buffer | f
R - — = -
Host TestCode = = = 3
Enime | Assay | Host Test Cade |
| g Xperl Carba-R Version 2 |
. ICd] Xpert HBV Viral Load Version 1 test -
= e = = IJ Xpert HIV-1 Qual XC DBS Version1 - -
essages: ] Xpert HIV-1 Qual XC WB Version1 '
3 GUUIITINY Seii-1 et al ual =i Xpert HIV-1 Viral Load XC Version 3
pdule B Performing Sell-Tes! at 04/ & "I Xper MTB- i N 4
odule B4 Performing Self-Test al 044 T iR DLl S verslpn

Xner Xnress SARS-QoV-2 Version 5

5 Host Test Code: Click Edit to map the analysis codes (e.g., hbv_viral_load).

Verification: Once validated, the message "Host is connected" should appear in the status

bar at the bottom of the Dx System screen.

4.b) LabBook Connect Operation

We have already seen how to configure LabBook, but now we will look at the rules to follow to ensure

that LabBook is ready to receive results from GeneXpert.

If you need to grant specific permissions in the LabBook server firewall, you can enter the

following command in the server terminal:

sudo ufw allow 12345/tcp

First, add a new test request (external or inpatient) as usual in LabBook.

Go to the page where you add tests and make sure that the tests you add are tests that
exist in GeneXpert (you can always add a new one in LabBook if this is not the case).
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Produits pathologiques

Ajouter un prélévement

Action Date préiévement Produit pathologiques * Code Préleveur

Analyse Date réception Statut* Commentaire

L] 2810112026 1639 a Selles - CBO012002 v ]

Gx01 ~ ymmvaaaa —— =] Ataire v

Renseignements / Informations complémentaires

> Then, in the "Pathological Products" section, it is very important to enter the "Code" for
the LabBook sample with the same code in the "Sample ID" field in GeneXpert: This

correspondence is essential to ensure that the results are correctly linked to the patient
file.

—> Now save your new request and you can manually test sending the result from the
GeneXpert Dx System interface.

4.c) Sending results to LabBook
To transfer completed results:
1. On the Dx System, click View Results
2. Click on the Upload Test button at the bottom of the screen

3. Check the tests to be sent in the list and click Upload

iy Curiie ] TestRosall |y NOT DETECTED

i 2 ] T - =5
= ] wiews S
|
|

(Fo In vare Disgnostic Use Dniy.
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4.d) Correct Receipt of Results on LabBook

If all parameters are correctly set, the results sent by GeneXpert will be automatically inserted
into the corresponding variable fields in "Results Entry."

Xpert Carba-R Version 2 [Biologie moléculaire]

m prelecbu019 16/01/2026 7y

[a] ) IMPL NOT DET
B ) KPC NOT DET
[a] () NDM DETECTH
[a] ] OxAs8 NOT DET
[ | ] VIM NOT DET

| Enregistrer ‘

As shown in this image, the blue "i" icon indicates that data has been received for this file and the
corresponding values are automatically entered into the five variables of the Carba-R analysis. If

you want to see the details of the results of this analysis, you can click on the blue "i" and you will

see the table below:

Résultats recus de I'automate

Code Code mappé Valeur Date

“carba_v2"oxad8"""OXA48"EndPt 5.0 2026-01-16 16:11
“carba_v2"oxad8M"OXA48"Ct 0.0 2026-01-16 16:11
“carba_v2" oxa48"""OXA48 NEG 2026-01-16 16:11
“carba_v2"*ndm"**NDM POS 2026-01-16 16:11
“carba_v2"*ndm*"SPC"EndPt 82.0 2026-01-16 16:11
“carba_v2"*ndm*“"NDM"Ct 23.3 2026-01-16 16:11
“carba_v2"'ndm*“"“"NDM"EndPt 3120 2026-01-16 16:11

822 NOT DETECTED 2026-01-16 16:11

“carba_v2"kpc "SPC 2026-01-16 16:11

“carba_v2""kpc ""SPC*Ct : 2026-01-16 16:11
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