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1 Introduction

Signal Scout features the ability to provide detailed information about signal variable acronyms and their
associated nomenclature. This feature makes use of a pattern recognition format called “Regular
Expressions” to detect and define sequences of characters. Definitions are generalized to allow for less
up-front work of defining every possible combination, while also providing adequate information so that
it is useful and informative to the user.

2 Configuration and Setup

Signal Scout makes use of specially formatted and named files to utilize the Nomenclature Definition
function. The following sections will describe how to create and modify these files. This section will explain
how to use these files from within Signal Scout.

2.1 File Placement
Nomenclature Definition Files are identified for Signal Scout’s use by utilizing a “.ndf” file extension (NDF
file). NDF files must also be placed within a specific folder.

logs B/2/2021 11:21 AM File folder

nom_def B/22021 11:21 AM File folder
B Signal Scout.exe 4/15/2021 7:25 PM Application
Q’ 555N 6/1/2021 9:45 AM IMI File

A folder named “nom_def” will be created in the same location as the “Signal Scout.exe” file is located.
Within the “nom_def” folder the user may place any number of NDF files, as shown below.

@' MCTD - 5an Diego.ndf 1271272020 11:41 AM MDF File
Q{ RTD - Morth Metro.ndf 11/28/2020 6:25 PM MDF File

2.2 File Selection

Once the proper folder structure has been created and files placed as described above, the user must
select which NDF file to associate with each program. Signal Scout gives the user the ability to create
multiple NDF files with different definition information. This allows for railroads that have different lines
or subdivisions that have varying types of logic and naming to be customized and prevent any overlap or
confusion. For railroads that have consistent nomenclature use across their property, it is expected to
only need one (1) NDF file.
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2.2.1 Step-by-Step
e Open Signal Scout and left click select the program you wish to associate an NDF file with from
the main screen.
e After selecting the program, click the “Edit” button.

& Signal Scout = O s
@ = 0
FLogView
Log File: Select Log Open
FAppIication Selection
Displayed Application Collections
Loc, Mame Loc, Area/Sub Vital CRC  Vital CHK NV CRC NV CHE  Cenn. Lecation
106 Avenue I¥5 - City of Edmonton - Met... 8AAD AABD BIDE  90DB 10.10.32.12
28th Ave Interocking [¥5 - LIRR - Blue Line 8548 G3B6 C389 5203 10.21%.13.10
2T C5 21 3XC_AP IX5 - MCTD - Crossing Typical 7122 AT50 KKXK KHXK 192.168.1.11
74 Avenue Crossing Case I¥5 - City of Edrmonton - Sou..  994F 2D12 CE7E fiak) 1592.168.1.12
B3STK_MLK MLEI - LACMTA - Green Line  B328 EF5A HHHH HHHK ComM4
B35_MLK MLEI - LACMTA - Green Line 3002 OFEG HKHH HHHK COomM4
LiveView Download Log Training I Edit I

e Clicking the Edit button will bring up the Edit Application Information Window. Near the bottom
of this window there is a row that starts with “Nomenclature Definition File”. Select the drop-
down arrow. The selections should match the names of the files placed into the “nom_def” folder,
as well as the “None” selection.

e By left clicking, select the file to associate with this program.

MNomendature Definition File} | T - san Diego e I [] change for all
MCTD - 5an Diego
Program Folde None 0.50 - CP Marena

'RTD - Morth Metro

Program is “retired”

| Restore Defaults I Save Cancel

e  You must click “Save” to retain these changes. The NDF file is now ready to use. If the program
was open in LiveView or LadderView before making this change, you must close and re-open for
the changes to take place.

e Optional: If you would like to associate this NDF with multiple programs at once, you can select
the “Change for all” checkbox to the right. Doing so will associate the NDF file with all the
programs identified in the main window table.
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3 Creating an NDF File

It is beyond the scope of this manual to explain the complete function of Regular Expressions, how they
are written, and what they can do. Regular Expressions are well-documented and widely used, so it is up
to the user to gain some familiarity with Regular Expressions before proceeding. Two useful resources for
getting started are:

YouTube Tutorial: https://www.youtube.com/watch?v=sa-TUpSx1JA

Regex Cheat Sheet: https://www.debuggex.com/cheatsheet/regex/python

Regex Evaluator: https://regex101.com/

3.1 File Format

Any NDF file has a plain text format and can be viewed or edited with a text editor such as Notepad,
Notepad++, or Atom (this editor is useful for checking the validity of your Regex Expressions). Each line in
the NDF file represents one potential definition and has the following format (with the <> indicators not
being present in the file):

<regular expression>: “Definition with variables based on regular expression group number added
between {} symbols| | | Additional definition information”

3.2 Parts of the Expression
The following will be used as an example of a line that could be pulled directly from an NDF file for the
coming sections.

A([0-9A-Z]+)ASRS: "{0} Signal At Stop Relay. | | | This bit is true when the signal is at stop and not in
time. This bit is false otherwise."

3.2.1 Line Format
_{0} SEQEIWASSEIREEWE This bit is true when the signal is at stop and not in time."

Regular
Expression.
Characters
within
groupings () are
numbered from Nomenclature Definition
left to right Text. Character groupings
startingat0. will be substituted based
e on group number within
brackets {}.

Following the regular expression is a colon followed by a space. The definition is then encapsulated within
a pair of double quotation marks (“”). Optionally, this definition can be split in two with the use of three
vertical line characters. Text before the vertical line characters will be shown in the “Moused-over Variable
Info.” box. Text after the vertical line characters will be shown as a tooltip when mousing over the
information box in the lower left. The line ends with a regular end line or newline character (enter or
return).


https://www.youtube.com/watch?v=sa-TUpSx1JA
https://www.debuggex.com/cheatsheet/regex/python
https://regex101.com/
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3.2.2 Regular Expression String
The regular expression above would match with terms such as “2NASR”, “4ASR” and many others.

The example above could be read as follows. The variable name starts with (*) a group of characters
(inside the parenthesis). The characters can be any number between 0 and 9 or any capital letter A
through Z. There must be at least one but may be more of these characters (+). Following these characters
will be the characters ASR in that order, which will be the end of the variable name (S$). Any pattern that
matches with this will be assigned the definition text.

3.2.3 Definition Text

Any variable name pattern that matches the Regular Expression String will be assigned the definition text.
In the example the characters “{0}” would be replaced with the matching characters from the beginning
of the Regular Expression string within the parenthesis. The user can insert multiple groupings, which can
then be referenced later to be inserted into the definition text. The groupings are numbered starting at 0
going up and are matched from left to right.

The user may wish to add additional information to the definition. Since there is limited space within the
“Additional Variable Info” text box the user can add information that will be displayed as a tooltip while
mousing over the additional variable information box. To enable this, the user will add three vertical lines
(11]) after the definition text. Fill in the additional information to be displayed and close the line with a
close quote.

3.3  Multiple Matches
It is possible to match multiple lines in an NDF file with a given variable name. Consider the NDF file
consisting of just two lines below:

R: "Relay"
A([0-9A-Z]+)ASRS: "{0} Signal At Stop Relay."

In this case, any string that would match the second line, would also match the first since the string is
guaranteed to contain an “R”. Signal Scout checks for matching patterns from top to bottom in the NDF
file, meaning that as soon as the first line matched, the result would be used, and the second line would
never be used. For this reason, the user is encouraged write Regular Expression definitions as tightly as
possible, and place more general definitions that can be used for un-caught items toward the end of the
file like so:

A([0-9A-Z]+)ASRS: "{0} Signal At Stop Relay."
R: "Relay"

Making the above re-arrangement in the example would allow for ASR bits to be properly identified, and
other variables containing “R” to be caught after failing the first test.
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4 Using Nomenclature Definitions

Once an NDF file is properly created, saved, and associated with a program, it is ready to use in any of the
LadderView formats. Mousing over a variable will display additional information about it in the lower left-
hand corner of the screen including the nomenclature definition text with values substituted by group as
described previously. This information can be used to help train newer signal employees, as well as
simplify complex locations and unusual naming schemes for experienced signal professionals.

An example of the function is shown below. The example uses the string below to provide all the
information displayed.

Moused-over Variable Info.

Variable Name  2NASR

Additional
Yariable Info

[2M Signal At Stop Relay |

£

Fal This bit is true when signal is at stop and not in time. |

A([0-9A-Z]+)ASRS: "{0} Signal At Stop Relay | | | This bit is true when signal is at stop and not in time."
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5 Example of a partial NDF File

[=] NCTD - San Diego ndf E3 |

1 S{[0-SA-Z]+)WLERS: "{0} Switch Lock ERelay. This i= known elsewhere as -~
an A45SE (At Stop Relay)."

~{[0-SA-Z]+)ASRE: "{0} Sigmal At Stop Relay.|||Thi= bit is trus when
signal is at stop and not in time.™

(i8]

3 S {[0-SA-Z]+)WLRFS: "{0} Switch Lock Repeater."
4 ~({[B-Z]+)_OCKS: "{0} Module Health."

5 S {[0-SR-Z]+)AKS: "Office {0} Track Indication.™
6 ~([0-Sh-Z]+)AKES: "LCP {0} Track Indication.™

~([0-9R-Z]+)C(\d)_INS: "{0}-Track Code {1} Received."

& ~{[0-8RA-Z]+)C(\d)_OUTS$: "{0}-Track Code {1} Transmitted."™

5  ~({[0-SRE-Z]+)DEES: "{0} Green Signal Output.”
10  ~{[0-SR-Z]+)DGLOS: "{0} Green Signal Light Cut."
11 ~[[0-SR-Z]+)DKES: "LCP {0} Signal Clear Indication.™

2 ~([0-8h-Z]+)FHGES: "{0} Flashing Yellow Signal Cutput."”
13 ~([0-SA-Z]+)FRGES: "{0} Flashing Red Signal Output.™
14 ~([0-SR-Z]+)FSRS: "{0} Approach Traffic Stick."
15  ~([0-SR-Z]+)G_PB$: "LCF {0} Signal Push Button Reguest."”
16 ~({[0-SR-Z]+)GHSS: "Office {0} Signal Reguest."”
17 ~([0-9RA-Z]+)GES: "Office {0} Signal Indication.™
S{[0-8RA-Z]+)GZ5: "Non-Vital {0} Sigmnal Request.™
~{[0-9RA-Z]+)}GZRS: "Vital {0} Signal Request."
~{[0-9R-Z]+)}HGES: "{0} Yellow Signal Output.”
~{[0-9A-Z]+)HGLOS: "{0} Yellow Signal Light Cut."
S {[0-SR-Z]+)HGRS: "{0} Route Clear ERelavy."
~{[0-9A-Z]+)REDS: "{0} Red Signal Relay."
~[0-8A-Z]+)RGES: "{0} Red Signal Cutput.”
~ | [0-9A-Z]+)RGLOS: "{0} Red Signal Light Cut."
~[0-8A-Z]+)GLOS: "{0} Signal Light Out."
~{[0-9R-Z]+)LO5: "{0} Signal Light Out."
~{[0-SR-Z]+)REES: "LCP {0} Signal at S5top Indication."™
~{[0-9R-Z]+)5TOPS: "Non-Vital {0} Signal Stop."
S {[0-SR-Z]+)TRS: "{0}-Track Code 1 Received."™
~{\d) ([A-Z])L TES: "Switch Lock Timer Complete Relay for Track {0} to
the {1}.™
32 ~(\d) ([A-Z])LES5: "Switch Lock Relay for Track {0} to the {1}.\nTrues
zends an unlock to the switch. False will keep it locked.™
33 “t\d}t[A—Z]}LR_EN$: "Switch Lock Timer Enakled Relay for Track {0} to
the {1}.%wnIs not used.”

34 ~ih\d) ([A-Z])WHES: "Switch Normal Input Repeater for Track {0} to the
{1:."
~{\d)LEES: "LCP {0} Switch Lock Indicatiomn.™
~(\d)NORS: "{0} Mormal Switch Overload Eelay. Timer Enabled.™
~{\A)NORTES: "{0} Normal Switch Overload Relay. Timer Complete."™
~(\d)NW_PBS$: "LCP {0} Normal Switch Push Button Reguest."™
S NA)HWCRS: "{0} Hormal Switch Correspondence Relay."
S~ (\Nd)NWES: "Office {0} Normal Switch Indication.™
1 ~{[0-SA-Z]+)HWEES: "LCP {0} Hormal Switch Indication."™

2 ~(\d)NWRS5: "{0} Mormal Switch Relay (Motor Power)."
43 S NA)HNWSS: "Office {0} WNormal Switch Reguest."™
44 S (ANA)NWZS: "{0} Normal Switch Request (Non-Vital)."
45 ~(ZNA)NWZR5: "{0} Hormal Switch Request (Vital).™
46  ~(\NA)RORS: "{0} Reverse Switch Overload Relay. Timer Enabled."
47 ~(\d)RORTES: "{0} Reverse Switch Overload Relay. Timer Complete."”
B ~(\d)RW_PBS: "LCP {0} Reverse Switch Push Button Request."
49 "~ (\Nd)EWCRS: "{0} EReverse Switch Correspondence Relay."
50 ~{\A)EWES: "0Office {0} Reverse Switch Indicatiomn."™
51 ~(\AVEWKES: "LCPF {0} Reverse Switch Indication.™ =

length: 11,590 ling Ln:2 Col:44 Pos:139 Windows (CR LF) UTF-8 INS
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