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Important User Information

Disclaimer

The information in this document is for informational purposes only. Please inform HMS Networks of
any inaccuracies or omissions found in this document. HMS Networks disclaims any responsibility or lia-
bility for any errors that may appear in this document.

HMS Networks reserves the right to modify its products in line with its policy of continuous product
development. The information in this document shall therefore not be construed as a commitment on
the part of HMS Networks and is subject to change without notice. HMS Networks makes no commit-
ment to update or keep current the information in this document.

The data, examples and illustrations found in this document are included for illustrative purposes and
are only intended to help improve understanding of the functionality and handling of the product. In
view of the wide range of possible applications of the product, and because of the many variables and
requirements associated with any particular implementation, HMS Networks cannot assume responsi-
bility or liability for actual use based on the data, examples or illustrations included in this document nor
for any damages incurred during installation of the product. Those responsible for the use of the prod-
uct must acquire sufficient knowledge in order to ensure that the product is used correctly in their speci-
fic application and that the application meets all performance and safety requirements including any
applicable laws, regulations, codes and standards. Further, HMS Networks will under no circumstances
assume liability or responsibility for any problems that may arise as a result from the use of undocu-
mented features or functional side effects found outside the documented scope of the product. The
effects caused by any direct or indirect use of such aspects of the product are undefined and may
include e.g. compatibility issues and stability issues.
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Overview

General information

The PROFINET Master Simulator application assists you in the following tasks:

Configuring and commissioning PROFINET devices without a PROFINET master being
present.

Configuring the 10 data using the GSD of the PROFINET device, and starting the 10
data exchange.

Viewing the input data and setting the output data, either consistently or in single-
bit mode (tipping mode).

Listing alarms that have occurred and, if supported by the GSD, displaying them as
text.

Notes on installation:

During installation, you can select the used language.

Installation progress may be very slow toward the end of the installation procedure.
At this point, all components that are used in the target system are being optimized.
This can - depending on the system - take a few minutes.
You can extend the existing installation at any time by adding another license in the
License Manager without having to reinstall the product.
a Use the license manager (in the start menu of the application) to add the
license.
= The current article number and the license information are shown in the
Info dialog box of the application.

If you use a floating license, you can also operate it without an Internet connection.
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1.2 Menu elements in main window

Button

‘ Description

Used to select the network interface to be used (if more than one are avail-
able).

Opens the dialog box for searching for/configuring the desired PROFINET
device.

Opens the dialog box for loading a GSD of the desired PROFINET device or
an existing configuration.

Opens the dialog box for compiling the modules for data exchange.

Saves the current configuration.

Starts the data exchange between the Master Simulator and the PROFINET
device with the configured data.

Used to display/hide tool windows.

Controls the layout of the tool windows.

Displays the help file or information for the program version, depending on
which subitem is selected, and can also be used to look for updates.

SoAVvONU O¢

Used to change the language setting of the program.

Tab. 1-1.



Procedure

PROFINET Master Simulator

=10

Procedure

General steps
Use of the PROFINET Master Simulator generally involves the following steps:
e Selection of the desired PROFINET device in the network (<Chap. 2.2 "Selecting
device">).
= Thisis done via the Device Manager dialog box. All PROFINET devices found
in the network are listed here. If necessary, the IP address and the PROFI-
NET device name can be assigned.
= If a network interface has not yet been selected, a selection dialog appears
automatically.

e Selection of the GSD XML file belonging to the device.

e Compilation of the desired |0 data (modules) and necessary parameter values using
the GSD.

e Start of PROFINET communication for exchanging the configured 10 data.

e  After a connection has been successfully set up, the input data can be viewed and
the output data can be set in the PROFINET 10 Data dialog box.

e Alarms that have occurred are displayed in the alarm list. Pending channel diagnos-
tics alarms are listed in the 10 data window.

Note

Bear in mind that this is only a simulator PC application which does not represent a real-time
environment.

This means that the connection quality very much depends on the load of the PC and network.
Similarly, a large volume of 10 data can also have a detrimental effect on the connection.
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Selecting device

If the PC has more than one network interface, a dialog box for selecting the interface to
be used appears first.

& Select network interface = O X

Please select the local network interface to use

Metwork adapter 'Intel(R) Ethernet Connection (5) 121941M' on local host (Internet 192, 168.40.177) b
Metwork adapter 'Intel(R) Ethernet Connection (5) 1219-LM' on local host (Internet 192, 168.40,177)

Metwork adapter 'USB2.0 to Fast Ethernet Adapter' on local host {Internet 192. 168. 1. 150)

Metwork adapter 'Orade’ on local host (Internet 192, 168.56.1)

Note!

This dialog box lists all available network interfaces. The following conditions must be met in

order to use one of these interfaces:

*  The interface must support IPv4.

«  The interface must be active and physically connected to a network.

* The interface must have a valid IPv4 configuration (IP address / subnet mask /
standard gateway).

If, for example, you connect your PC to the PROFINET device only (directly, using a net-
work cable between the PC and device), you must set up an IP configuration manually at
your PC interface. This is done via Control Panel / Network and Sharing Center / Change
Adapter Settings (Windows 7 is used as an example here). The settings for lpv4 can be
found under the properties of the network adapters.

Once you have selected a network interface, this interface will then be used by default
for future connections.
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The desired PROFINET device is selected in the Device Manager dialog box:

€ Device management — *
Metwork adapter 'USB2.0 to Fast Ethernet Adapter' on local host (192, 168.1.150) :
Subnet mask: 255.255,255.0

Mew search
PM Device (192,168.1.2 : 00:00:00:AA:BB:CC)
Device name: ?N Device Apply
MAC address: 00:00:00:AA:BB:CC
Current settings
Device: PM Device Identify
Management IP: 192.168.1.2
Subnet mask: 255.255.255.0
Gateway: 192,168.1.1 Reset
Mew settings
IP address: 152.168.001.002 Apply
Subnet mask: 255,255,255.000
Gateway: 192,168.001.001
OK Cancel

All found PROFINET devices are displayed in the selection list. The search is performed
automatically as soon as the dialog box appears. If the list does not contain any devices
(or the desired device), the search can be repeated at any time by clicking the <New
Search> button.

A device from the list can be called to identify itself. Normally the device responds by
flashing the Bus LED or similar. The device is called by clicking the <Identify> button.

The <Reset> button resets the selected device to the factory settings.

Note!
This causes the device to lose its IP settings and to reset the name.

Once a device from this list is selected, its name and/or IP configuration can be changed.
If you change these values, a new search is performed automatically. If the device does
not acknowledge the change, a manual search should be started.
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The following rules apply to these settings:

The device name must not contain any special characters and/or spaces. The entries
for the IP settings must not contain any empty fields; fill empty fields with zeros
(e.g.:192.168.002.001 instead 0f 192.168.2.1). There may be a delay
when entering settings via the keyboard.

Make sure that the IP configuration of the device is valid and matches the configura-
tion of your network interface card because initiation of PROFINET communication
takes place via UDP. To make things easier, the IP address and the subnet mask of
the used network interface are also listed at the top in the network interface infor-
mation.

Note!

If you change the name or the IP configuration of the device, the device may restart so that
the changes take effect (depends on the specific device). In this case, there may be a short
delay before the device reappears in the list.

Messages if it is not possible to set up a connection to the device (error message 'Tim-
eout' during connection setup):

Make sure that the subnet masks (PC and device) are identical so that the respective
device can access the correct IP address in the selected network (both devices must
be in the same subnet, i.e. the selected IP range and subnet mask must match).

If the PC is connected directly to the device, the settings of the subnet masks (PC
and device) must be identical.

If the entries for the device name and/or the IP addresses are not adopted immedi-
ately, please enter them again. Delays can sometimes also occur because the device
may first need to perform a restart.

There may be problems if several IP addresses are assigned to a network adapter.
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Data selection using GSD

The desired modules for data exchange can be chosen from the selected GSD file using
the Edit Configuration dialog box. One of the available device access points (DAP) must

first be selected. The available modules can then be added to or removed from the selec-
tion using the arrow buttons.

The order in which the modules to be used are displayed in the list on the right can be
changed using the vertical arrow buttons. This moves the selected module up or down in
the list. The order in the list determines the order of the data and the PROFINET slot
number of the modules. The slot numbers are assigned consecutively, starting with 1,
during connection setup (slot O is reserved for the DAP).

When selecting the DAPs and the modules, refer to the specifications from the device
manufacturers. It is often the case that only certain DAPs and/or modules can be select-
ed for a device. This is the most frequent cause if a 'PROFINET, Connect' error message
appears during connection setup.

@ Edit configuration u} X

Select a Device Access Point (DAP): Max. inputlength: 1024 bytes Max. outputlength: 1024 bytes

DAP 2 i ~| papvzo, iber GSDML-Version 2.0 (standard) (0x80000007)

Configuration

Available modules Selected modules

K(1: 8 Byte ASi-5 DEA (IDM_1C_8, 0x8000001C) ~ Slot 01: K1: 16 Byte ASI-5 DEA (IDM_IC_16, 0x80000 A

K1: 16 Byte ASI-5 DEA (IDM_1C_16, 0x3000001C) shoto2: -

K1: 32 Byte ASI-5 DEA (IDM_1C_32, 0x3000001C) - shot03: - t
K1: 64 Byte ASI-5 DEA (IDM_1C_64, 0x3000001C)

slot 04: -
K1: 128 Byte ASi-5 DEA (IDM_IC_128, 0x8000001C) slot 05: -

Slot 06: - '
Slot07: -

Slot 08: -

slot09: -

slot 10: -

slot 11: -

siot 12: -

siot 13: -

slot 14: -

Slot 15: - Y
Description

K1: 256 Byte ASI-5 DEA (IDM_1C_256, 0x3000001C) b

K1 384 Byte ASI-5 DEA (IDM_1C_384, 0x3000001C)

K1 512 Byte ASI-5 DEA (IDM_1C_512, 0x3000001C)

K1: 768 Byte ASI-5 DEA (IDM_1C_768, 0x3000001C)

K2: 8 Byte ASI-5 DEA (IDV_1ID_§, Dx80000010)

K2: 16 Byte ASI-5 DEA (IDM_ID_15, Dx30000010)

k2: 32 Byte ASI-5 DEA (IDM_ID_32, Dx80000010)

K2: 64 Byte ASI-5 DEA (IDM_ID_64, Dx30000010)

K2: 128 Byte ASI-5 DEA (IDM_1D_128, 0x30000010)

K2: 256 Byte ASI-5 DEA (IDM_1D 256, 0x80000010) ¥ € rrenane.
Desaiption

16 Byte digitale ASi-5 E/A-Daten, erster AS+ Kreis 16 Byte digitale ASI-5 E/A-Daten, erster AS- Kreis

Apply Cancel

The <General Parameters> button in the middle of the window is used to set the param-
eter data of the selected DAP.

Double-clicking a selected module (on the right side) opens the dialog box for entering
the parameter data of this module. A module may sometimes require special start pa-
rameters that are passed from the master to the device during connection setup. The
start parameters to be set can be found in the respective manual from the device manu-
facturer. The special start parameters for PROFIsafe settings for modules are given below.

The source address can be freely defined.
The target address must be identical to the PROFIsafe address set in the device.

The watchdog timeout can be increased if necessary if faults are reported during PROFIs-

afe operation. Indications for this type of fault are reported via the corresponding
alarms.
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€ Set parameter = 0 X
Parameter set: F_Parameter 1
F_SIL SIL3 - | Value: SIL3 Allowed values : SIL1SIL2 SIL3 NoSIL Data type : -

Value : 3-Byte-CRC Allowed values : 3-Byte-CRC Dats type : -

Value: 1 Allowed values : 0..7 Data type : -
F_Source_Add Value : Allowed values : 1..65534 Data type : -
F_Dest_Add Value : Allowed values : 1..65534 Data type : -
F_WD_Time 150 Value : 150 Allowed values : 1..65535 Data type : -
F_Par_CRC 31615 Value : 31615 Allowed values : Data type ! -
F_Par_Version Value : Allowed values : Data type : -
F_iPar_CRC 0 Value : 0 Allowed values : Data type : -

Parameter set:

Defaults Close

The completed configuration is saved by clicking the <Save> button.

Note!

When the configuration is saved, two files with the selected name but different file extensions

are created:

»  One file has the extension . pngsdml. It contains the basic device description
file.

+  The second file with the extension . pnc£g contains the compiled configuration.

If the configuration is moved to a different storage location, both files must always be moved

together!

=10

e If a module offers the option of configuring submodules, double-clicking on the
module opens a corresponding dialog to configure the submodules.

e The procedure is the same as configuring the modules:
. The submodules can be transferred to the subslots from left to right.
3 Submodule parameters can in turn be edited by double-clicking on a sub-
module on the right-hand side (if available).
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10 data exchange

With active PROFINET communication between the PROFINET Master Simulator and the
device, the cyclic input and output data can be viewed and changed in the I/0 Data
window.

& 7/0 data - u] x

Structured data | Raw data | Channel diagnostics

Data control
Tipping mode Freeze outputs  Entry format: | Hexadecimal |v
Expert settings
Input data stream (from device) OQutput data stream (to device) ~
Index Numeric Data Index Numeric Data
oo foc_eol| ECTTTTTT ooojox w0 BCTTTTTT]
001 fox[ 0 001 fjox[_80 [ EEEEEN
o0z |ox 0 o0z fox[ 0 [TTTTTIT
003 [ox| 0 003 [ox[ 0 [TTTTTIT
004 |ox 0 004 0x[ 0 [TTTTTIT
oosjox o] [TTTTTTT] wsjoc 0| [TTTTTTT]
008 [ox| 0 006 [0x[ 0 [TTTTTIT
007 [ox|__ 0 007 0w 0 [TTTTTT
008 fox[ 0 008 ox[ 0 [TTTTIT
009 |ox|_80 (] 009 [ox[ 0 [TTTTIT
v

The window contains two tabs, each presenting the data in a different way:
1. Structured data based on the data types described in the GSD

2. Sequential listing of raw data(see the section <I/O data (raw data)>).
3. Channel diagnostics (see the section <Channel diagnostics>).

1/0 data (raw data)

The individual bytes of input data (to the Master Simulator) are displayed in the left list.
The output data (to the device) is displayed in the right list. In both lists, the bytes with
the IOPS/IOCS are shown with a gray background. These bytes cannot be changed. They
are set automatically by the PROFINET stack. There are other bytes that may also be pro-
tected (e.g. PROFIsafe trailer).

The output data can be changed (with the exception of the mentioned metadata) either
by clicking the boxes for the corresponding bits in the Data column or by entering a nu-
merical value in the Numerical column.

Note!

A change made to the selected output byte is always adopted (and transferred) immediately.
If you initially want to set a certain value or change multiple bytes consistently, set the check
mark for Freeze outputs. The changes will then not be adopted in the transmit buffer
until the check mark is removed again.
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Tipping mode can also be activated (set the check mark for ). An indi-
vidual bit in the output data can now be set for exactly as long as you keep the corre-
sponding switch pressed using the mouse.

Note!

When tipping mode is started, the output values are set to 0. When tipping mode is ended,
the previously active values are restored.

The values of the output data can also be changed using the respective numerical input
field. The input format of the data can be toggled between hexadecimal and decimal in
the data control.

Expert settings

If you set this check mark, the additional column appears in the data tables. It
shows the current values in hex format and, if interpretable, as ASCII characters.

In addition, you can toggle between the "byte" and "word" display format. In the case of
the "word" format, it is also possible to switch the endianness of the display between
"Big Endian" and "Little Endian".

Note!

The set display format relates only to the interpretation in the user interface. The underlying
cyclic data stream is always byte-wise for PROFINET, and related data is transferred in the Big
Endian format in the case of PROFINET. For most application cases, the byte-wise approach is
sufficient or the structured data view is recommended.
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1/0 data in structured view

€ /o data - o x

Structured data | Raw data | Channel diagnostics

Input data modules Output data modules
K1: Flags + Fehlerbits K1: Flags + Fehlerbits
~ data ~ data
[T
L1 L1
K1: Konfigurationsfehler K1: Konfigurationsfehler
~ analog data ~ analog data
L 0 ——FFF |0

In this view, corresponding input/output elements are displayed for the most common
data types and filled with the values from the data stream. The modules integrated via
the GSD are each listed with their title and their data elements with description. If a mo-
dule does not have any data in one direction (transmit/receive direction), "(no process
data)" appears after the title. This view does not show the metadata of the cyclic data
stream; you see only the actual process data.
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Channel diagnostics
A list of all pending channel diagnoses is displayed in the Channel diagnostics
tab.

& 1/0 data = ] %

Structured data | Raw data | Channel diagnostics

Channel diagnostics

Pending  Description / help
K1: Off-Line Der AS-1 Master schickt keine AS-i Telegramme.

All received PROFINET alarms are shown in a list in the Alarm 1ist tool window. Dou-
ble-clicking one of these entries displays a separate window containing a more detailed

description of the alarm (if a description matching the alarm ID was found in the used
GSD).

& plarm list = O X

Clear list
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For user-specific alarms, it is possible to register as an observer for the alarm concerned
using the <Magnifier> button in the detail window. This window is then updated with
the data of the alarm as soon as another alarm with this ID occurs.

€ Alarm detai view = O %4

Q

coming :
K1: Off-Line
Der AS- Master schickt keine AS- Telegramme.

Note!

PROFINET alarms that are not described in the GSD are also shown in the alarm list. In this
case, only the four-byte status code can be displayed. Here, an indication of the cause of the
alarm can be found either in the PROFINET specification or in the device description.

=10
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2.5

Acyclic parameters

If a PROFINET connection exists, acyclic parameters can be exchanged with the device
(RecordData CR).

The type and form of data are given in the respective device documentation.

Generally speaking, the parameter requests require the slot, subslot and index in order
to identify the parameter. Parameter requests are either a read or write operation. For
write operations, the bytes to be sent are given as a list of hex values, in the form

"00 00 00 ..." eachseparated by a space.
@‘- Parameter request — O X
Response timeout | 1000 [*10 mg]
Request
oot 0 Operation
Subslot 1 G|z
Index fhex) | 7FFF Auto readback after 500 [ms]
Datalength |8192 read

Data to send (hex, space-separated)
000000

Received data (hex)

Received data (ASCII)

Clicking the <Request> button executes the operation. Any response bytes are output as
a byte list and, where possible, as text. Clicking the <Continuous request> button exe-
cutes the set operation cyclically. Do not confuse this cyclic request with cyclic data ex-
change! The application only submits a new request when the previous request has been
completed.
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License information

Note!
The complete list of third-party licenses can be found in the application in the info dialog (appli-
cation information) via the link <Display third-party licenses>

PcapDotNet, a .NET wrapper library for WinPcap, License infor-
mation
Copyright (c) 2009, Boaz Brickner All rights reserved.

Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met:

e Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

e Redistributions in binary form must reproduce the above copyright notice, this list
of conditions and the following disclaimer in the documentation and/or other mate-
rials provided with the distribution.

e Neither the name of Pcap.Net nor the names of its contributors may be used to
endorse or promote products derived from this software without specific prior writ-
ten permission.

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS"
AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IM-
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE
ARE DISCLAIMED. IN NO EVENT SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE
LIABLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUEN-
TIAL DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE
GOODS OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT
OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAM-
AGE.
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WinPcap License

Copyright (c) 1999 - 2005 NetGroup, Politecnico di Torino (ltaly). Copyright (c) 2005 -
2010 CACE Technologies, Davis (California). All rights reserved. Redistribution and use in
source and binary forms, with or without modification, are permitted provided that the
following conditions are met: 1. Redistributions of source code must retain the above
copyright notice, this list of conditions and the following disclaimer. 2. Redistributions in
binary form must reproduce the above copyright notice, this list of conditions and the
following disclaimer in the documentation and/or other materials provided with the dis-
tribution. 3. Neither the name of the Politecnico di Torino, CACE Technologies nor the
names of its contributors may be used to endorse or promote products derived from this
software without specific prior written permission. THIS SOFTWARE IS PROVIDED BY THE
COPYRIGHT HOLDERS AND CONTRIBUTORS "AS IS" AND ANY EXPRESS OR IMPLIED WAR-
RANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANT-
ABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT
SHALL THE COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDI-
RECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF
USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY
THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFT-
WARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. This product includes
software developed by the University of California, Lawrence Berkeley Laboratory and its
contributors. This product includes software developed by the Kungliga Tekniska Hogsko-
lan and its contributors. This product includes software developed by Yen Yen Lim and
North Dakota State University. Portions Copyright (c) 1990, 1991, 1992, 1993, 1994,
1995, 1996, 1997 The Regents of the University of California. All rights reserved. Redistri-
bution and use in source and binary forms, with or without modification, are permitted
provided that the following conditions are met: 1. Redistributions of source code must
retain the above copyright notice, this list of conditions and the following disclaimer. 2.
Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution. 3. All advertising materials mentioning features or use of
this software must display the following acknowledgement: "This product includes soft-
ware developed by the University of California, Berkeley and its contributors." 4. Neither
the name of the University nor the names of its contributors may be used to endorse or
promote products derived from this software without specific prior written permission.
THIS SOFTWARE IS PROVIDED BY THE INSTITUTE AND CONTRIBUTORS "AS IS" AND ANY
EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DIS-
CLAIMED. IN NO EVENT SHALL THE REGENTS OR CONTRIBUTORS BE LIABLE FOR ANY DI-
RECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (IN-
CLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES;
LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND
ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (IN-
CLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Portions Copyright
(c) 1983 Regents of the University of California. All rights reserved. Redistribution and
use in source and binary forms are permitted provided that the above copyright notice
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and this paragraph are duplicated in all such forms and that any documentation, adver-
tising materials, and other materials related to such distribution and use acknowledge
that the software was developed by the University of California, Berkeley. The name of
the University may not be used to endorse or promote products derived from this soft-
ware without specific prior written permission. THIS SOFTWARE IS PROVIDED “AS IS"
AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, WITHOUT LIMITA-
TION, THE IMPLIED WARRANTIES OF MERCHANTIBILITY AND FITNESS FOR A PARTICULAR
PURPOSE. Portions Copyright (c) 1995, 1996, 1997 Kungliga Tekniska Hogskolan (Royal
Institute of Technology, Stockholm, Sweden). All rights reserved. Redistribution and use
in source and binary forms, with or without modification, are permitted provided that
the following conditions are met: 1. Redistributions of source code must retain the
above copyright notice, this list of conditions and the following disclaimer. 2. Redistribu-
tions in binary form must reproduce the above copyright notice, this list of conditions
and the following disclaimer in the documentation and/or other materials provided with
the distribution. 3. All advertising materials mentioning features or use of this software
must display the following acknowledgement: "This product includes software devel-
oped by the Kungliga Tekniska Hogskolan and its contributors." 4. Neither the name of
the University nor the names of its contributors may be used to endorse or promote
products derived from this software without specific prior written permission. THIS
SOFTWARE IS PROVIDED BY THE INSTITUTE AND CONTRIBUTORS "“AS IS" AND ANY EX-
PRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DIS-
CLAIMED. IN NO EVENT SHALL THE INSTITUTE OR CONTRIBUTORS BE LIABLE FOR ANY
DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES
(INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SER-
VICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Por-
tions Copyright (c) 1997 Yen Yen Lim and North Dakota State University. All rights re-
served. Redistribution and use in source and binary forms, with or without modification,
are permitted provided that the following conditions are met: 1. Redistributions of
source code must retain the above copyright notice, this list of conditions and the follow-
ing disclaimer. 2. Redistributions in binary form must reproduce the above copyright no-
tice, this list of conditions and the following disclaimer in the documentation and/or oth-
er materials provided with the distribution. 3. All advertising materials mentioning
features or use of this software must display the following acknowledgement: "This
product includes software developed by Yen Yen Lim and North Dakota State University"
4. The name of the author may not be used to endorse or promote products derived
from this software without specific prior written permission. THIS SOFTWARE IS PROVID-
ED BY THE AUTHOR “AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING,
BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS
FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE AUTHOR BE LIA-
BLE FOR ANY DIRECT, INDIRECT, INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER
CAUSED AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY,
OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE
USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Por-
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tions Copyright (c) 1993 by Digital Equipment Corporation. Permission to use, copy, mod-
ify, and distribute this software for any purpose with or without fee is hereby granted,
provided that the above copyright notice and this permission notice appear in all copies,
and that the name of Digital Equipment Corporation not be used in advertising or public-
ity pertaining to distribution of the document or software without specific, written prior
permission. THE SOFTWARE IS PROVIDED "AS IS" AND DIGITAL EQUIPMENT CORP. DIS-
CLAIMS ALL WARRANTIES WITH REGARD TO THIS SOFTWARE, INCLUDING ALL IMPLIED
WARRANTIES OF MERCHANTABILITY AND FITNESS. IN NO EVENT SHALL DIGITAL EQUIP-
MENT CORPORATION BE LIABLE FOR ANY SPECIAL, DIRECT, INDIRECT, OR CONSEQUEN-
TIAL DAMAGES OR ANY DAMAGES WHATSOEVER RESULTING FROM LOSS OF USE, DATA
OR PROFITS, WHETHER IN AN ACTION OF CONTRACT, NEGLIGENCE OR OTHER TORTIOUS
ACTION, ARISING OUT OF OR IN CONNECTION WITH THE USE OR PERFORMANCE OF
THIS SOFTWARE. Portions Copyright (C) 1995, 1996, 1997, 1998, and 1999 WIDE Project.
All rights reserved. Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions are met: 1. Redistri-
butions of source code must retain the above copyright notice, this list of conditions and
the following disclaimer. 2. Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following disclaimer in the documenta-
tion and/or other materials provided with the distribution. 3. Neither the name of the
project nor the names of its contributors may be used to endorse or promote products
derived from this software without specific prior written permission. THIS SOFTWARE IS
PROVIDED BY THE PROJECT AND CONTRIBUTORS “AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO
EVENT SHALL THE PROJECT OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT
NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE,
DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THE-
ORY OF LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEG-
LIGENCE OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE,
EVEN IF ADVISED OF THE POSSIBILITY OF SUCH DAMAGE. Portions Copyright (c) 1996 Ju-
niper Networks, Inc. All rights reserved. Redistribution and use in source and binary
forms, with or without modification, are permitted provided that: (1) source code distri-
butions retain the above copyright notice and this paragraph in its entirety, (2) distribu-
tions including binary code include the above copyright notice and this paragraph in its
entirety in the documentation or other materials provided with the distribution. The
name of Juniper Networks may not be used to endorse or promote products derived
from this software without specific prior written permission. THIS SOFTWARE IS PROVID-
ED “AS IS" AND WITHOUT ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, WITH-
OUT LIMITATION, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. Portions Copyright (c) 2001 Daniel Hartmeier All rights reserved.
Redistribution and use in source and binary forms, with or without modification, are per-
mitted provided that the following conditions are met: - Redistributions of source code
must retain the above copyright notice, this list of conditions and the following disclaim-
er. - Redistributions in binary form must reproduce the above copyright notice, this list of
conditions and the following disclaimer in the documentation and/or other materials
provided with the distribution. THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLD-
ERS AND CONTRIBUTOR "AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUD-
ING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FIT-
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NESS FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT HOLDERS OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT, INCI-
DENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING, BUT NOT
LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS OF USE, DATA,
OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED AND ON ANY THEORY OF
LIABILITY, WHETHER IN CONTRACT, STRICT LIABILITY, OR TORT (INCLUDING NEGLIGENCE
OR OTHERWISE) ARISING IN ANY WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF AD-
VISED OF THE POSSIBILITY OF SUCH DAMAGE. Portions Copyright 1989 by Carnegie Mel-
lon. Permission to use, copy, modify, and distribute this program for any purpose and
without fee is hereby granted, provided that this copyright and permission notice appear
on all copies and supporting documentation, the name of Carnegie Mellon not be used
in advertising or publicity pertaining to distribution of the program without specific prior
permission, and notice be given in supporting documentation that copying and distribu-
tion is by permission of Carnegie Mellon and Stanford University. Carnegie Mellon makes
no representations about the suitability of this software for any purpose. It is provided
"as is" without express or implied warranty.
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