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1 Introduction

1.1 General

The following document contains information on the Lumistar LS-28-DRSM multi-mode modular receiver

IRIG 106 Chapter 10 software application designed by Lumistar Inc. The intent is to familiarize the user

with the software applicaton® desi gn and oper ati on ,marytSR&DRISM toetolact i on
software application, and the resulting data streams and recording files. This document is supplemental

to the primary LS-28-DRS M Us e r Gssand nsanotuirgended to replace the functionality of th is

document. Primary operations of the LS 28-DRSMare described through its associated documentation.

This document is not intended to define and illustrate the details of the IRIG-106 Chapter 9, 10 or 11
specifications. Please consult the IRIGstandards and other resources for a further understanding of th ese
specifications.

This document is not intended to define and illustrate the detailed communications protocol of the LS -28-
DRSM necessary for independent software development. This information can be found in the device
Interface Control Document (ICD) The document number is DOC-28M-01-ICD-xx where the dxx is the
documentation revision number.

1.2 Document Outline

Thisdocument contains the following sections:

A Section 1 provides a document overview
A Section 2 provides a brief on IRIG Chapter 10implementation in the LS-28-DRSMenvironment
A Section 3 provides details of the Chapter 10 Software Application Operation

The document will occasionally utilize document flags to highlight important factors. These flags can
appear in any location and relate to any topic. A document flag will always be placed in close proximity to
pertinent information. Document flag examples appear in Figure 1-1 Document Flag Formats

Warning:

(Critical Device Operational Information)

DOG-28M-01-C10-02 Lumistar Inc. 6
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Caution:

A {Cautionary Device Infarmation)

Information:

(Emphasized Operational Information)

Figure 1-1 Document Flag Formats

Throughout this document, t h e terehénpgealdyvtd eeferi to applicaBléd 1 0 6
portions of the RCC IRIG 106 Standard<Chapters 9,10 and 11.

1.3 List of Referenced Documents

A number of documents are references within this document. A list of these documents follows:

Lumistar LS28M Interface Control Document: (DOG-28M-01-1CD-06)
Lumistar LS28M Alternate Control Interface Document: (DOC-28M-01-ACF01)
Lumistar LS28-DRSM Users Manual: (DO€28M-01-USM-06)

Telemetry Attributes Transfer Standard (TMATS): (RCC IRIG 1& Chapter 9)
Digital Recording Standard: (RCC IRIG 10617 Chapter 10)

Packet Format Standard: (RCC IRIG 10667 Chapter 11)

IRIG Serial Time Code Formats: (IRK300-2016)

User Datagram Protocol: (RFC 768)

Transmission Control Protocol (RFC 793)

Host Extensions for IP Multicasting (RFC 1112)

IANA Guidelines for IPv4 Multicast Address Assignments (RFC 5771)

pIp IS I D PPl

Document updates occur over time. Consult the factory for the latest versions of Lumistar generated
documents. Industry standards can be found via the Internet.

DOG-28M-01-C10-02 Lumistar Inc. 7
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2 Chapter 10 Streaming and Reco rding

This document section will examine the architecture and design of the IRIG-106 Chapter 10 processing
performed for the LS-28-DRSM product line.

2.1 General Description

The LS28 CH10 application is a Microsoft Windows® software application. This software can be operated
in any of the versions of the Windows operating system listed in Figure 2-1.

Supported Operating Systems:

Windows 7 x86/x64 Windows Server 2008
Windows 8 x86/x64 Windows Server 2008 R2
Windows 8.1 x86/x64 Windows Server 2012
Windows 10 x86/x64 Windows Server 2012 R2

Windows Server 2016

Figure 2-1 LS28 CH1Mpplication Operating System List

The LS28 CH10 software application is a licensed software option for the LS-28-DRSM product used to
receive, translate, archive, and restream native LS28-DRSM realtime data in an IRIG 106 Chapter 10
format. The LS28-DRSM does not natively stream data formatted per the IRIG 106 (apter 10
specification (abbreviated through this document as CH10). Lumistar developed this application to
address this need.

Information:

The LS28_App and the LS-28-DRSM does not natively stream in IRIG Chapter
10 format.

When one refers to the Chapter 10 specification, this is a rather generic reference. Thed g e n e hapter6 C

10 reference is typically in reference to a composition of portions of several different and evolving IRIG

106 chapters. TheChapt er 10 portion of t he 106 specification
Recording StandaddadoptTehd st tseda a@Gdapt er 9 o0Telemetry At
(TMATS) as a header for its streamed data. In 2017, the IRIG documentation added Chapter 11 which

helps to further define chapter 10.6 sectionsfor6 Dat a For mat Definitionso.

In addition to the complex use of several different chapters within the IRIG specification, Chapter 10

contains many complexities and covers multiple data sources and applications. It is beyond the scope of

this document to examine the depths of these chapters. The LS28 CH10 application only serves a very

small distinct portion of the overall chapter. Thi s application only serves the C
moded and does not provide. more complex processing

DOG-28M-01-C10-02 Lumistar Inc. 8
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Warning:

The LS28_CH10 application provides for PCM “"Throughput” mode processing
ONLY. It does not provide for more complex processing formats

2.2 Integration Details

To illustrate the data flow through the LS28 CH10 application, refer to Figure 2-2. The LS28 CH10
application contains software components that act in the traditional role of a software data server and a
software data client. Data arrives at the application is a predetermined datagram format which provides

for maximum network data transfer efficiency from the accompanying LS 28-DRSM server. Thisefficient
LS 28-DRSM data transferformat includes 1384 bytes of data plus 32 bytes of data packet header. When
coupled with the UDP and IP overhead, all chapter 10 streaming datagramsfrom the LS 28-DRSM data
server appear as 1458 byte packets on the network, the maximum transfer unit for the LS-28-DRSM and
very near the IPv4 MTU limit This datagram size is the same fo all transmissions that are directed to the
LS28 CH10 application when operating in the Decommutator IRIG Ch10_Mode.

Once the LS28 CH10 application software receives the streamed datagrams at its client port from the LS
28-DRSM network hardware, it reformats the received data into IRIG 10617 Chapter 10 format and then
either writes the data to the host disk as a .CH10 archive file, restreams the data in Chapter 10 format, or
performs both simultaneously. If streaming is selected, the server section d the application software
allows the utilization of either Unicast or Multicast IP address modes asprogrammed by the user in data
server portion of the application.

It is important to note that the LS28 CH10 application allows for a great deal of flexibility. The fact that
the LS 28-DRSM streams data to a network application makes updates due to changes in the specification
or the addition of capabilities a simple matter of updating the application software itself and does not
require updates to the op erating firmware of the LS-28-DRSM Additionally, this software can be hosted
on the same platform as the LS28 App control software or it can be hosted on an independent platform
that has access to the same network data stream. This allows the customer to perform data storage on a
dedicated platform w hich may contain the appropriate physical storage provisions. This software does
not necessarily require a network switch for data transfer. Consult Figure 2-3 for a diagram of the
application software hosting options.

DOG-28M-01-C10-02 Lumistar Inc. 9
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Figure 2-3 LS28 CH1Gnd LS28_App Application Software Hosting
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Although it is beyond the scope of this document to detail the Chapter 10 data frame format, a simple
diagram is provided for reference. See Figure 2-4 for a basic diagram of the Chapter 10 data transfer

format.
Chapter 10 Transfer Format
—>
Packet Sync Header
Time Data Packet Packet Length
Data Packet Data Length
Data Packet Header Version
Data Packet Sequence Number
Time Data Packet Packet Flags
Data Packet Packet Header Data Type
Data Packet Relative Time Counter
Data Packet Header Checksum
>
2" Packet Header — » _
(opf,fona{) Time LSW
Time MSW
nooo Reserved
Time Data Packet 2" Header Checksum
—>»
Data Packet e
_} -
Data Packet Packet Body Channel Specific Data Word
Data Packet Intra-Packet Time Stamp LSW
Time Data Packet Intra-Packet Time Stamp MSW
Data Packet Intra-Packet Data Header
—>
Data Packet
Data Pack Fill
ata Packet L Packet Trailer er
Data Checksum
—>

Figure 2-4 Basic Giapter 10 Transfer FormatDiagram

The CH10 data frame transferformat for PCM data is composed of thee major components: a TMATS
header, a time packet, and data packets. The TMATS (Telemetry Attributes Transfer Standard) header
informs the receiving agents about the content of the data that is being transferred. A TMATS header is
provided at the beginning of each data transfer package. Per the specification, the time packets must
inserted at a minimum of a 1Hz rate. No data packet generated may contain more than 100msec worth
of data. Refer to the IRIG Chapter 910 and 11 documents for further details.

DOG-28M-01-C10-02 Lumistar Inc. 12
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3 LS28 CH10Application Software Operations

This document section outlines the operational aspects of the LS28 CH10 application software.

3.1 Application Software Installation  and Prerequisites

In order to use the Chapter 10 application software, several prerequisites must be satisfied for successful
operation:

1. The associated LS28-DRSM must be licensedfor decommutation and IRIG time reader functions.
If the LS-28-DRSM does not allow for real-time data streaming in IRIG Chapter 4 format, no
Chapter 10 streaming can be achieved. Consult theINFO 08 License tab on the LS28 App for
details on the licenses availablefor the target LS-28-DRSM

2. In addition to the requirement for IRIG Chapter 4 real-time streaming, the associated LS28-DRSM
must contain an additional license allowing for the Chapter 10 streaming option. Without this
license, no Chapter 10 connections can be achievedwith the associated LS28-DRSM hardware
and LS28 CH10 application software.

3. There must be a network connected host that contains an operational copy of the LS28 App
software application. This application must be version 1.10.10 or newer.

4. There must be a network connected host that contains an operational copy of the LS28 CH10
software application version 1.01.02 or newer. This host can be the same host which contains the
LS28_App software application or it can be an independent host.

5. If the hosts for the LS28 App and the LS28 CH10 application are on separate platforms, the hosts
must be able to communicate with one another. Specifically, the host containing the LS28 CH10
application must have folder access (sharing) to the LS28 App user setup files. Using the default
installation folder assignments, this folder would exist at the following directory:
ALumistanLS28MUsen SetupFiles. If alternate installation directories were selected variations to
this directory path will differ accordingly. Based on the OS being utilized, techniques for allowing
platform to platform comm unications may vary. Consult an IT administrator.

6. There must be a Wi ndo wghatfaliowsehe 4328 App dccebsdovanycandRill | e 0

ports on the applied network under any protocol.

7. There must be a Wi ndows f i r ehehS8 CHIOlactdsotoanyandall | e 6

ports on the applied network under any protocol.

Information:

Installations on independent hosts will require folder sharing privileges.

3.2 LS28_ App Control Software Setup

In order to use the Chapter 10 application software, associated software controls and setup must be
initialized using the LS-28-DRSMLS28 App. All application support needed for the LS28 CH10 application

DOG-28M-01-C10-02 Lumistar Inc. 13
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software can be found on the DATA 6 Frame Sync and the DATA 6 Decom tabs.
referenced in Figure 3-1 and Figure 3-2 respectively.
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Figure 3-1 LS28 App DATAFrame Sync Tab: CH10 Support Fields
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Figure 3-2 LS28_App DATADecom Tab: CH10 Support Fields

These two tabs are
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As stated previously, the LS28 CH10 application supports the IRIG 106 PCMData Format in throughput
mode only. To initiate the real-time data stream for this application to translate, the user must first setup
the LS28 App to initiate the physical LS28-DRSMto serve the appropriate data format. This initiation
happens in three parts.

The first part is to format the data stream in the most efficient format possible as described in section 2.2
of this document. This transfer format relates to data provided by the LS-28-DRSM to the LS28 CH10
application and DOES NOT represent the data transfer in Chapter 10 format. Thisspecial data format is
setup automatically when the user selectst he 01 RI G Ch10 Moded as feleece
the items outline in orange in Figure 3-1 and Figure 3-2. Note that only channels 1 and 2 are allowed to
operate in this mode because only these two channels are allowed to stream reattime data from the LS
28-DRSM. If the LS 28-DRSM decom is not set in the proper mode for IRIG Chapter 10processing, the
right hand pane of the display window will display the following cautio nary message once the application
client is initialized: dSet Decom in IRIG Ch.10 Mode

The second part of the LS28 App initialization, is associated with the data used in the TMATS header.

Both Figure 3-1 and Figure 3-2 contain data used to fill the TMATS header outlined in pink. The user
should fill in these fields to represent the data as they anticipate it will be received by the LS-28-DRSM It
is very important to note t hat the LEDs in the LS28 App will not indicate frame or subframe lock while in
the Ch10 transfer mode. Data is being transferred to the LS28 CH10 application as raw data. Data

decommu

reformatted to CH10 is only prtohus bnlyeaiv datanis reqhired. &idhr ou g h p

users of the data streamed or recorded by the LS28 CHIOwoul d need to oO0sof't
provided using the information provided in the TMATS header of the file to obtain framed data as it was
originally transmitted.

The third and final part of the initialization is to save the setup information defined in the steps above to
be read by the LS28 CH10 application. Saving the configuration can be in one of two formats: .ACI files,
or .LS28 files. Configuration data must be staed for LS28 CH10 use.

3.3 LS28 CH10Application Software Setup

The LS28 CH10 application should be configured after the LS28 App.

3.3.1 LS28 CH10Application: Get File
The first action needed to initiate the LS28 CH10 application is to browse to and select an associated
setup file from the LS28 App. For this step, referenceFigure 3-3.

The LS28 CH10 application obtains necessary setup information from one of three LS28 App setup file

decommu

types: .ACI files, .CFG files or .2B files. Sel ect t he 0Get Fi | e pandaf thd screen.on t he

Select the file format as saved inthe final step of section 3.2. Selecting a file may require browsing to a
shared folder if the LS28 CH10 application is installed on a host other than that of the LS28 App.

DOG-28M-01-C10-02 Lumistar Inc. 15
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Step 1.) Select a configuration file
Step 2.) Read the configuration file

Step 3.) Initialize the transfer sockets

Clear/Reset

Exit Cancel

Figure 3-3 LS28_CH1MApplication: Get File

3.3.2 LS28 CH10Application: Read ACI File

The selected file must now be read into the application. To do this, selectthe 0 Re a d an the wgpér o n
left frame of the screen. Reference Figure 3-3. Once this button is initiated, most of the Streaming Info
section in the lower left screen pane of the LS28 CH10 application will be filled .

Figure 3-4 LS28_CH1MApplication: Read

DOG-28M-01-C10-02 Lumistar Inc. 16









