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Tutorial: Threaded
Integration

The Threaded I ntegration model providesa powerful templatefor
integrating generated C code with an operating system. In thistu-
torial, you will practice building applicationsusing thismodel. You
will get hands-on experience by buildingthe SDL system “ M obile”,
which isan implementation of a small GSM system.

Thistutorial requiresbasic knowledge of the SDL suiteeditors, the
Organizer and the Targeting Expert. Brief knowledge of SDL and
integration with operating systems will also help your under stand-
ing. Before working with thistutorial, it isrecommended that you
read through chapter 65, Integration with Operating Systems.

To get themost out of thistutorial, read theentire chapter. Asyou
progress, perform the exercises on your computer as described.
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Introduction

344

The purpose of this tutorial isto make you familiar with the Threaded
Integration model. After reading the tutorial, you should have a basic
understanding of how to build a“threaded” executable and how to inte-
grate it with external code.

Thistutorial is designed as a guided tour through the build toolsin the
SDL suite. Y ou will get acquainted with the Deployment Editor and the
Targeting Expert.

Note: Platform differences

Thistutorial, and the others that are possible to run on both the So-
laris and Windows platforms, are described in away common to
both platforms. In case there are differences between the platforms,
thisisindicated by textslike “on Solaris’, “Windows only”, etc.
When such platform indicators are found, please pay attention only
to the instructions for the platform you are running on.

Normally, screen shotswill only be shown for one of the platforms,
provided they contain the sameinformation for both platforms. This
means that thelayout and appear ance of screen shots may differ
slightly from what you see when running the SDL suite in your en-
vironment. Only if a screen shot differsin an important aspect be-

tween the platforms will two separate screen shots be shown.
Prerequisites

Windows
e Ccompiler

» Resource compiler

Solaris
e Ccompiler

* Motif (Library for GUI widgets) version 1.2 or later
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The SDL System

Functional Description

The example system isamodel of aGSM system. The implementation
isrestricted to the high-level layers of the GSM standard. Thefollowing
functionality isimplemented:

e User PIN code verification (PIN code is one digit only)

» Tracking of mobile phones through VLR and HLR databases

* Freedom of movement for mobile phones by base station switching
e Control of the IMEI code of a mobile phone

» Billing serviceto keep track of elapsed time and cost for phone calls

Implementation Description

The system isimplemented in amodular way. Each functiona entity is
implemented as a block type. The block types are organized in a pack-
age, called “GSM”.

The SDL system usesthe GSM package and instantiatesitsblock types.
The“Mobile” system has four MobileStation block instances, four
BaseTransceiverStation block instances and two MaobileSwitching-
Center block instances. The MobileStation instances are named as mo-
bile phone owners. The names are Marie, John, ParisPizza and Lyon-
Pizza. The BaseTransceiverStation instances are named Lyon11,
Lyonl12, Parisll and Paris12, indicating their location.

The Target Application

Deployment

The Mobile system is partitioned into five executabl e files. Each Mo-
bileStation block instance is built as an executable and the remaining
block instances (Proxy, BaseTranscieverStation, BaseStationControl-
ler, MobileSwitchingCenter and Database) execute together in one ex-
ecutable.
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The Graphical User Interface

A graphical user interface (GUI) is provided for the MobileStation
block. It isdelivered as C source code to be compiled and linked when
building each of the four mobile phone executable files. The interface
resembles that of atypical mobile phone. A simple menu system, con-
taining a phone book and a billing report, is provided. The user can
switch base station from the option menu in the bottom of the window.
The GUI is shown in Figure 212.

Base Sta

Parisll —

Figure 212: The Mobile Phone GUI

TCP/IP Communication

The executable files of the target application communicate by sending
signals via TCP/IP. The communication is handled by the SDL suite
TCP/IP communication module, which isdelivered as C source code. It
is compiled and linked into each of the executables.

To be able to locate the receiver of asignal, the TCP/IP module needs
the host name and TCP port number of the receiving executable. This

information must be supplied through arouting function, which is man-
ually implemented in C.

The mobile systemisdelivered with default routing functions. Thiswill
enable you to run all executables on your computer without giving any
routing information manually.

Figure 213 showsaUML component diagram of the executablefilesin
the deployed mobile system. Each executablefile setsup a TCP/IP serv-
er, listening on a specific TCP port number. This number is used by re-
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mote executables for addressing SDL signas. The TCP/IP server isil-
lustrated by the interface on each component. The dashed arrows indi-

cate aflow of signalsfrom one component to another.
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Figure 213: A Component Diagram Showing the Deployed Mobile System
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Preparations

Copy the Example System

In order to alow experimentation, you should copy the example system
from the SDL suite installation into aworking directory of your prefer-
ence:

UNIX

Copy al files from the directory
Stelelogic/sdt/examples/mobile
to aworking directory, e.g. ~/mobile.

Windows

Copy al files from the directory
C:\Telelogic\SDL TTCN Suite4.5\sdt\examples\mobile
to aworking directory, e.g.

C:\Telelogic\SDL TTCN Suite4.5\work\mobile.

Open the System
Open the system file Mobile.sdt from the Organizer.
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Drawing a Deployment Diagram

In order to build a threaded executable, you must supply information
about the threads of the application. For each thread, you must specify
which SDL instance setsthat should runinsideit. Finally, you may want
to partition your SDL system into several executable files.

Thisinformation is modeled using Deployment Diagrams. These are
edited using the Deployment Editor. The Deployment Diagram pro-
videsaway to model deployment of SDL systemsindependently of the
target platform.

What You Will Learn

e To start the Deployment Editor
» Todeploy an SDL system onto executable files and threads

Starting the Deployment Editor

* Double-click the deployment symbol “network_depl” in the Orga-
nizer. The Deployment Editor islaunched with the selected dia-
gram.

Deploying an SDL System
The Deployment Diagram features:

e Partitioning of SDL systems
* Organization of SDL instance sets within executable files

* Organization of SDL instance sets within threads (Threaded Inte-
gration only)
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A deployment diagram has five symbols: the node, the component, the
thread, the object and the comment symbols. Each symboal is described

inTable 1.
Table 1 Deployment Diagram Symbols
Symbol Name Description
Node A computational resource, i.e. a
computer
4
Component | An executable file which contains
% SDL instance sets
Thread A point of execution. The symbol is
© used for threaded integrations only
Object An SDL instance set, i.e. asystem,

block or process instance set

The symbols are connected using compositions. When a symbol is se-
lected in adiagram, ahandleis shown at its bottom. Click the handleto
create a composition link. Click the symbol you wish to connect to.

The name of each symbol can be edited from the diagram area. Some of
the symbols contain additional information, which is edited from the
Symbol Details dialog box.

The network_depl deployment diagram is shown in Figure 214.
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network_depl
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shlocks
Paris1BSC

shlocks
Lyon1BSC

Figure 214: The network_depl Deployment Diagram

The diagram shows five components, each representing an executable
file. All components are attached to one node. Each component has one
or many threads. Each thread has one or many objects attached to it, re-
flecting the SDL instance sets that execute insideit.

For instance, the “JohnM S’ component contains one thread, “T”. The
thread has one object attached to it, called “JohnMS’. The object re-
flectsan SDL instance set in the network SDL system. Look at the Or-
ganizer window and compare the block instance sets shown in the sys-
tem with the objects in the deployment diagram.

The Symbol Details Dialog Box
The dialog box is opened in one of the following ways:

* Double-click adiagram symbol
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* Right-click adiagram symbol. Select Symbol Details... in the pop-
up menu.

Component

Double-click the component named “John”. The symbol details dialog
box will appear. The dialog box is shown in Figure 215.

¥ Symbol Details - Companent John |

Sterectype; |

Froperties: [

Guafier [

blanSinel Sz |

Integration Model:  [Threaded =l

Cose | Heb |

Figure 215: The Symbol Details dialog box for Component “ John”

The integration model can be selected from a drop-down list in the dia-
log box. The selected integration model controlsthe code generation pa-
rameters for the executable file that is generated from the component.
Three integration models can be selected: Light, Threaded and Tight.

For the “John” component, the selected integration model is “ Thread-

ed”. Theinformation filled in the other text boxesis not used for code
generation.

Thread

Click the thread symbol “T”. The dialog box will change its content to
reflect that of thethread. The new appearance of the dialog box is shown
in Figure 216.

¥ Symbol Details - Thread T |

Stack Size |
Thread Prioity [
GQueue Size |

Max Signal Size. |

Integratior todell  [[Thueaded = |

Cose | Heb |

Figure 216: The Symbol Details Dialog Box for Thread “ T”

For athread, four parameters can be set for performance-tuning of the
generated executable:

352 Teldlogic Tau 4.5 SDL Suite Getting Started July 2003



Drawing a Deployment Diagram

July 2003

» Stack Size

e Thread Priority
*  Queue Size

* Max Signal Size

The values of these parameters are specific to the target operating sys-
tem. If no values are given, default values are used. All threadsin the
network_depl deployment diagram use default values.

Object

Click the object symbol “JohnMS’. The dialog box will change its con-
tent to reflect that of the object. The new appearance of the dialog box
isshown in Figure 217.

% Symbol Details - Dbject JohnMS x|

Stereotype: [block

Properties: |
Duafier [network/Jahntis

e Signal Siz= [

Intearation Wodel: — [Threaded |

Close | Hep |

Figure 217: The Symbol Details Dialog Box for Object “ JohnMS’
For an object, two parameters are mandatory to fill in:
» Stereotype
e Qualifier

The stereotype is the type of SDL instance set. The possible values are
“system”, “block” and “process’. “ JohnM S’ isablock, which isreflect-
ed in the stereotype text box.

The qualifier is used to identify the SDL instance set. Locate the
“JohnM S’ block in the Organizer window. The block instance set islo-
cated directly under the “network” system. This renders the qualifier
“network/johnMS”.

The network_depl diagram is complete. The next step isto build execut-
able files from the diagram.
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Moreinformation on the Deployment Editor is availablein chapter 41
The Deployment Editor, in the User’s Manual.

Using the Targeting Expert

What You Will Learn

e To start the Targeting Expert

» To build executable files from a deployment description

» To configure C code generation from the Targeting Expert GUI

» To configure your compiler and linker from the Targeting Expert
GUI

Starting the Targeting Expert

The deployment diagram should be used as input to the Targeting Ex-
pert.

Right-click the network_depl diagram symbol in the Organizer and se-
lect Targeting Expert from the pop-up menu.

The deployment diagram will be analyzed. If any errors are found, the
Organizer Log pops up and shows an error message. Y ou can locate the
error in the deployment diagram by clicking on the“ Show error” button
in the Organizer Log toolbar.

The Targeting Expert islaunched.

Selecting Target Platform

Theinitial appearance of the Targeting Expert window is shown in
Figure 218.
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i) SDL Targeting Expert - I:\tut_0108104network_deplpdm _(Of x|
Fie Edk Make Tools Help

EH mE E Do

|SELECT INTEGRATION 5 el =] j]|
[ Eioring Dizgram Ml
B

q 2 4

g —
[PDM file <I:“tut_010810“netvork_depl.pdm> opened =
al (]

Figure 218: The Targeting Expert When First Opened

Theleft part of thewindow, called Partitioning Diagram Model, shows

afiltered view of the deployment diagram. The nodes and components
are represented.

For each component, do the following:
1. Select the component in the Partitioning Diagram Model window.

2. Clickthedrop-downlist containing“ SELECT INTEGRATION". A
menu with available integrations is opened. As the component has
“Threaded” as integration (selected in the Deployment diagram),
thisisthe only available selection.

3. Select the platform in the sub-menu.

— Windows: Select Win32 Threaded (CAdvanced)
— Solaris: Select Solaris Threaded (CAdvanced)
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4. A dialog-box will pop up, asking if the SDL system should be auto-
matically generated. Click Yes.

The Targeting Expert window now looks asin Figure 219.

i SDL Targeting Expert - :\tut_010810\network_depl.pdm -10( x|
fle Edt Make Iook Help

sH mE | EemE(Re@ e

[win32 Threaded ~I[2] |[cadvanced =] “vansnll—[t++ posible) =] || Wind2_Threaded Ui ® e O
T g Diagiam SDL to C compiler | Commurication | Env. heade fl | Execution |
01 netvork_depl - =
P host [V Analze/generate code
adon ;
T = Analyzer options Save commands |
&, Compler/Linker/Make ~Code generation optior
By Target Library The basic aptions how to generate code have ta be set here:
£] Switch ¥ Allfles
A Win32 Thieaded I™ Capitalization lower case
G Compiler/Linker/Make: [V Full variable prefis
B Target Library I Instance information file
£ Marie
Separai -
A Wing2 Thieadsd epaiation  [No - do not separate | ﬂl
& Compllr/Linket/Make File name prefisc Default
 Target Library I
£] PaisFieza
o Win32 Thieaded Note: The envionment header fle generalion cannot be switched off
&, Compler/Linker/Make if codet ot environment functions are selected
By Target Library ¥ Environment header fle (configuration on other tab]
] LyorPizza [¥ Environment functions
A /in32 Threaded I~ Signal number file
&, Compler/Linker/Make
 Tanget Library ~Fiter pnalyzer ovtp
The warming or eriar message given here will be fikered from
the Analyzer output [Example: WARNING 5. ERROR 300)
[ Default
1 v 4 2 ake | BeFulMake | Pteet | 2 Hep |
= 2 kvt _depl._DPE934 ._DPE1%ohn._DPE2\Win32_Threaded\iohn.exe —
®xUarning: <I:n.. “John._ DPE2\Win32 Thresdedsct_mef.h> not found (using defaults) 5|

Generating default <I:“tut_010810~target network_depl DFEQQQBJSB?S\hDsL _DPE1~John _DPE2“Win32_Threade
Generating <I:~ “John. DPE2\Win32_Threaded sct_mef k>

«| | 3
4

Figure 219: Components with Selected I ntegration Models

Configuring C Code Generation

The Targeting Expert GUI for C code generation has four tabs. These
are SDL to C Compiler, Communication, Environment Header Fileand
Execution. All these tabs contain widgets for configuring the code gen-
eration for an executable.

Each of the executable files that will be built have communication
through external code. All executables use the TCP/IP communication
module and the mobile phone executables (John, Marie, ParisPizzaand
LyonPizza) use a GUI. The external code is connected to the SDL sys-
tem through environment functions. The generation of environment
functions must be configured manually.
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The Targeting Expert features awizard for easy configuration of the
TCP/IP module. When activating the wizard, all the necessary environ-
ment functions will be generated by default.

The TCP/IP wizard dialog box is shown in Figure 220.

#TCP/IP Communica x|
Input here goes to the "Communication' tab of the main section,
the "Source Files" tab of the Compiler section and
the "Environment'’ tab of the "'T arget Librany'' section.
Please modify these sections if needed!
™ Show errr info on stdout
Routing
IV Include routing header file
Routing header fle: — [router.h -
Routing source file: |rDulel [ =3
Server configuration
’V Server port number: 4949 Detault ‘
ok | Cancel | Hep |

Figure 220: The TCP/IP Wizard

The TCP/IP module needs routing information to send signals to the
correct recipient. A C header file with the routing function declaration
must be included. The routing function definition must be giveninaC
sourcefile. The TCP port number for incoming signals must also be giv-
en. This number is used by routing functions in remote executables
sending signals to this executable.

For each of the components, do the following:

1. Click the name of the integration in the left sub-window.
— Windows: Click Win32 Threaded
— Solaris: Click Solaris Threaded

2. Select the Communication tab.

3. Click inthe TCP/IP check box in the Signal Sending group. The
TCP/IP Wizard is opened.

4. Click in the check box Include routing header file.

5. Click thefile button to the right of the header file text box. A file
selection dialog box is opened.
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6. Select the routing header file in your working directory.

— If you build the John, Marie, ParisPizza or LyonPizza execut-
able, select router.h.

— If you build the Switch executable, select switchrouter.h.
Click Open.

EI 8. Click thefile button to the right of the source file text box. A file
selection dialog box is opened.

~

9. Select therouting source file in your working directory.

— If you build the John, Marie, ParisPizza or LyonPizza execut-
able, select router.c.

— If you build the Switch executable, select switchrouter.c.
10. Click Open.

11. Enter the server port number of the executable you are building. En-
ter a port number according to Table 2.

Table 2 TCP Server Port Numbers for the Executables

Executable TCP Port Number
Marie 4949
John 5959
ParisPizza 7979
LyonPizza 8989
Switch 6969

12. Click OK in the TCP/IP wizard diaog box.

The code generation configuration is now finished.
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Compiling and Linking

The Targeting Expert Compiler/Linker/Make section contains six tabs:
Compiler, SourceFiles, Additional Compiler, Linker, Library Manager
and Make. The section is shown in Figure 221.

| SpL Targeting Expert t_010810%network_depl.pdm =10(.x|
Flle Edit Make Tooks Help
“ 8 mE EsR(RyE e
[win32 Thieaded ZI[2] |[catvanced =] |[Microsalt- Cov possibiel =l ]| Win3Z_Thieated uis g
[T Pettoning Dizgram Mokl Compiler | Souce Files | Addiional Compiler | Linker | Libraiy Manager | Make |
O network_depl _i
g ’Wj‘h ~ Compiler Descrip
£] John
A %/in32 Thieaded Compiler name: ol @] Defaut
[Compiler/Li
e The placeholders s (source file), %o (obiect file) and %! finclude path] must be used
 Target Libiary
£ Swich Options: nologo %1 MT o i -DUSER CONFIG =] Default
2 32 Thisaded -DTHREAD_PDSIX_THREADS /Fefio %s g
&, Compler/Linker/Make
By Target Library ™ Compile as C++
£] Marie ™ Compie &5 debug
2 Wind2 Thieadsd UbrapFlag  [DTHREADWINGZ Defaul
5, Compler/Linker/Make =
© Target Libary Include: [ 8tsctuseinclude] Default
£] ParisPizzs Comm. Include:  [13{sctCODERDIF) 14{setTCFIFDIR] Default
A W/in32 Thieaded —
5, Compler/Linker/Make Obi estension: [ obj Default
 Target Library —
£ LyorPizza - C parser and assembler descriplion
& 'in32 Thieadsd £ Dt
&, CompllerdLinker/Make pEESEE | = i‘
 Target Libiary The placsholders %s (source fis]. %o [obisot ) must be used.
Options: Default
Input ext, | Default
Assembler. [ | Defaul
The placeholders 7 (source i, %o (obiect fle) must be used.
Options: | Default
Input ext | Default
1 dsave | 2 Cancel | 2 Help |
_depl._DPI _DPE1\John._DPE2\Win32_Thieaded\john.exe =
I 4

Figure 221: The Targeting Expert Compiler/Linker/Make Section
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Compiling and Linking the Switch Executable

To configure the compilation and linking of the Switch executable, do
the following:

1

Click Compiler/Linker/Make for Switch in the Partitioning diagram
Model window.

In the Include text box, add -1../../../../../ After the addition, the text
box will look as shown in Figure 222.

Include: |-I. $lsctuseinclude] 4.4 AL
Figure 222: The Include Text Box with an Additional -1 flag

Click the Save button.

Click Target Library for Switch in the Partitioning diagram Model
window.

In the Kernel tab, click in the following check boxes:

— Show errorson stdout. Setting this option renders log messages
if errors are encountered during execution.

— Text trace. Setting this option renders textual traces on stdout
during execution.

Click the Save button.

Click the Full Make button. The SDL system is analyzed, codeis
generated and a makefile is generated and executed.

Y ou will now have an executable file named switch. The file extension
will be .exe on Windows and .sct on Solaris.

Compiling and Linking the MobileStations

To configure the compilation and linking of the MobileStation executa-
bles, do the following:

1

Click Compiler/Linker/Make for MobileStation in the Partitioning
Diagram Model window.

Inthe Include text box, add -T<your working directorys, €0.
-l /home/mobile . After the addition, the text box will look as
shown in Figure 222.

Telelogic Tau 4.5 SDL Suite Getting Started July 2003



Using the Targeting Expert

July 2003

3. Addthefollowing flagsin the Library Flag text box:

-DXMAIN NAME=SDL_Main
-DXEXTENV_INC="<gui.h>"

-DMARTE, -DJOHN, -DPARISPIZZA Of -DLYONPIZZA, depending
on which executable you are configuring

ThexmaIin NaME flag isused to rename the main function in the gener-
ated SDL system. A main function is provided in the GUI source code.
The SDL main function, renamed spr,_mMain, will bestartedinathread
from the new main function.

XEXTENV_INC isaflag for using environment code together with the
TCP/IP module. The gui.h file contains definitions of some macrosin
the generated environment file.

4,

Click the Source Filestab. A list of the external filesto compileis
shown.

Click the Add button. A dialog box is shown.

Select gui.c in theworking directory. Click Open. Thefileis added
to thefilelist.

Windows only: The GUI must be compiled using aresource com-
piler.

Click the Additional Compiler tab.
Enter rc in the Compiler Name text box.
Enter -1 0x41d %l -fo %0 %s in the Options text box.

Add the file gui.rc to thelist of filesto compile by clicking the
Add button and select gui.rc from your working directory.

Enter .resin the Object Extension text box.
Click on the Make tab.

Changefrom Microsoft nmake (using temporary re-
sponse file) tOMicrosoft nmake inthe Make tool drop
down list.

Click the Linker tab.
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9. Enter the following in the Options text box:
— Windows: Change -subsystem: consol e to -subsystem: windows
— Solaris: Add -IXm-IXt -1X11 between -Ipthread and -L/usr/lib.
10. Click the Save button.

11. Click the Full Make button. The SDL system is analyzed, codeis
generated and a makefile is generated and executed.

Y ouwill now have an executablefile. Thefile extension will be.exeon
Windows and .sct on Solaris.

The Target System

The generated executablefiles are located in adirectory structure creat-
ed by the Targeting Expert. The Targeting Expert uses the target direc-
tory given in the Organizer asroot.

In the mobile system, target is given astarget directory. The generated
target directory structure is shown in Figure 223.

=] tutorial
E1-{] target
-] network_depl._DPEI94346876
=7 host._DPEL
=] John, DPEZ
£ Solaris_threaded
{1 gee_objects
= win3z_threaded
2 cl_obi
2] LyonPizza. DPE4D
-] Solaris_threaded
=] win3z_threaded
cl_obi

=] Solaris_threaded
{27 aee_ohjects
2] Win32_threaded
-7 ol_obj
=] ParisPizza,_DPE3S
£ Solaris_threaded
{1 gee_objects
=] win3z_threaded
2 cl_obi
2] Switch._DPE&
=[] Solaris_threaded
-] gee_objects
B Win32_threaded
1 clobj

Figure 223: The Generated Target Directory Sructure

The executable files are located in the platform-specific directories
(Win32_threaded and Solaris_threaded, respectively). The object files
arelocated in subdirectories of the platform directories.
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Running the System

What You Will Learn

* Torun the executable files generated from Targeting Expert
» Usethe mobile system

An Overview of the System

Figure 224 shows the run-time architecture of a M obileStation execut-
able.

TEP/IP (outgoing signals)

Windew Events { TCPAF (incoming signals)
ll TCP_Port=5050
e /
-
r;;:mﬁ(to sl |SDL System
= TCRIP
Server
Thraad

— N
DL
hread
SDL Kemel ‘

[ —
1
0L 5
Thiaad T
| —

— SBL_Output
— —— _—
_—
—

Executable MobileStation File

Figure 224: Run-time architecture of a MobileStation Executable

The SDL system interacts with the outside world through its environ-
ment. The GUI messageloop isrun in athread of execution of its own.
The TCP/IP server thread executes the same way. The environment
threads interact with the SDL system by inserting signals. Thisis done
by calling the SDL kernel function spr,_output.

When asignal is sent from the SDL system to the environment, it isin-
terpreted either as GUI feedback or is sent to an external receiver via
TCP/IP.
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Using the System
Start the mobile system in the following order:

1. Start the Marie, John, ParisPizza and LyonPizza executables. A
GUI will pop up for each of them.

2. Startthe Switch executable. Switchwill initialize the M obileStation
executables by sending signals. Y ou will seethat the On buttons on
the mobile phone windows become enabled.

To make acall, do the following:

1. Click the On button onthe M obileStations. Y ou will be prompted to
enter a PIN code. The correct PIN codes are shown in Table 3.

Table 3 MobileStation PIN Codes

Executable PIN Code
Marie 1
John 2
ParisPizza 3
LyonPizza 4

2. Click OK.“PIN OK” will be displayed. Y ou are now ready to make
acall.

3. Click OK. The menu system of the GUI is activated. Select “Phone
Book” by pressing the “<" and “>" buttons and click OK.

4. Select aname from thelist and click OK. If the receiving MobileS-
tation ison, its display will show “Incoming Call”.

Click OK on thereceiving MobileStation. A call is established.

o o

Click OK on the calling party and the receiving party when you
wish to finish the conversation.

The system has more features not described in this manual . Experiment
to discover its secrets!

The tutorial isfinished. To get more detailed information about the
Threaded integration and the TCP/IP module, please read chapter 65,
Integration with Operating Systems, in the User’s Manual.
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