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1. Overview and Getting Started

This document is for reference by individual end users responsible for the

generation, editing, and tracing of fiber telecommunications network data

with the Esri Telecom Fiber Tools toolbar. These tools were developed by

ESRI and made freely available for download along with a supporting data
model and application source code from ESRI’s website and is intended for
use with version 10.2 of ESRI’'s ArcGIS for Desktop Standard or Advanced

(ArcEditor or ArcInfo) software license level.

This document assumes the reader is familiar with ESRI’s ArcGIS Desktop
product from an end user’s perspective as well as with ESRI geodatabase
concepts, including feature classes, tables, relationship classes, and
geometric networks.

The tools described are specific to the editing and management of fiber optic
telecommunications and do not offer specific functionality for copper (or
other) networks at this time.

The tools provide specialized functions for editing and maintaining fiber
telecommunications and conduit network map features, including network
devices, fiber cables, splice closures, conduit, and structures. In addition
they facilitate configuration and management and tracing of the lower level
interconnectivity and relationships of individual ports, fiber strands, fiber
splices, buffer tubes, and duct work.

This document provides an introduction to the end user functions
available from the Telecom Fiber Tools toolbar, including important
configuration details that can impact the correct operation of the
tools.

Please read the installation and configuration sections to ensure
your editing environment is setup correctly before attempting to use
the tools.
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2.
2.1.Installing the tools

Telecom Fiber Editing Tools Reference Guide

Installation and Configuration

The Esri Telecom Fiber Tools add-in must be installed following the
installation of the ArcGIS Desktop application. Note that ArcGIS for Desktop
Standard level is the minimum license required in order to use these tools.
ArcGIS for Desktop Basic will not work with these tools.

How to install the tools

1. For instructions on how to install/uninstall the tools please see the

document Getting Started.pdf

2.2.Enabling the Esri Fiber Editing Toolbar

Once you have installed the Add-In, you
can access the fiber editing tools via the
toolbars menu if not already enabled. To
do this click Customize->Toolbars->
and select Esri Fiber Editing from the
list. The toolbar will appear floating in
the ArcMap window.
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The tools available on the toolbar allow you to:

Open and close a fiber editing workspace

e Start and stop an edit session
Select and edit telecom network map features and their
attributes.
Specify the configuration of fiber cables and telecom devices

e Configure the interconnectivity of devices, splices, and fiber at the
level of individual ports and strands

e Trace the fiber network at the fiber strand level

e View diagnostic log information associated with the tools

More details on the individual tools and their operation are detailed in
section 6 of this document.
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3. Standard Editing Practice and Workflow

The Esri Fiber Editing tools perform some complex editing operations; for
instance when a cable is created it is not simply creating one feature but
creating a whole series of features that are related and interdependent on
each other. A cable consists of multiple buffer tubes and within those lives
the many fiber strands that provide the communication media.

The standard editing workflow for using these tools is as follows:

1. Use the fiber editing toolbar Open Workspace command to select
and validate an Esri Fiber tools workspace

2. Use the fiber editing Start Editing command to start an edit session

3. Use the Create Features window to create and place cables and
devices

4. Use the Fiber Splice tool to edit or view connectivity information
between cables

5. Use the Fiber Device Connections tool to edit or view connectivity
information between cables and devices

6. Use the Fiber Network Trace command to run a detailed connectivity
trace along a strand within a cable

7. Use the Stop Editing command to save and close your edits

8. Use the Close Workspace command to close out your editing session
Due to these many complex relationships users of the fiber editing tools
must adhere to some basic editing restrictions and workflows. Some of these
are limitations of the how the tools are implemented at this time and special
care must be taken to confirm to these rules.
Some key points of operation when using these tools are:

1. Do not use an edit session on a telecom workspace without using the

fiber editor toolbar to first open that workspace. Without first opening

a telecom workspace for editing means that none of the event listeners
will fire which create, maintain and remove the appropriate
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relationships between the objects in the data model. Doing so will
invalidate the integrity of the data model contents.

2. Do not use the standard editor toolbar to perform complex geometry
operations that recreate or split features. Doing so will invalidate the
integrity of the data model as logic does not exist at this time to
update the relationships between the new geometry and its previously
related items (conduit, buffer tubes, and strands). Using standard
editing tools to move the vertices of an existing cable IS allowed since
this does not recreate the feature.

4. Known Limitations of the Tools

Known limitations of the tools at this time:

1. Mid cable splicing of cables is not support whereby the cable sheath is
cut and several strands are pulled out to service a business or
residence. All cable splicing must exist at the end points of cables. As
previously stated using the Split tool to cut the cable will invalidate the
integrity of the model. If you need to do this you must model this by
deleting the cable and creating 2 cables so that a splice location can be
placed.

2. Tracing is only supported through cables and splice closures. If a trace
reaches a device the trace will stop at the device and port # it is
connected to. The trace mechanism at this time does not have enough
information on the internal workings of devices to decide how to
continue the trace on the input or output side. This logic will vary per
device.
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5. Important Configuration Steps

5.1.Creating New Fiber Cable & Device

Configurations
. . . Create Features
The 10.1 (later versions) and 10.2 version of the Esri E - B <search> - @@
Fiber Editing tools use the standard Create Feature and Click here to see templates not isted. x|
Feature Template mechanisms. The default database and | PutaicrossConnect i
map document come with a default set of cable and £ DigitalCrossConnect
device configurations. This set of configurations is not all | pigitalLoopcarrier
inclusive and you will need to add to the list of items < Digitall oopCarrier
available. Fiber Cable
~=1Tube, 12 Strand == 12 Tube, 144 Strand
For example to add a new configuration of cable do the 2Tube, 245trand == 24Tube, 288 Strand
fO”OWIng steps- ~—4Tube, 48 Strand =8 Tube, 96 Strand
be|
e Open the telecom workspace. Eﬁ rinterconnect o
- - 144 Port 16 Port
e Start an Edit Session. (3 255 port & 52 ort
e Open the Create Features window (shown to the B 72Port B 96 Part
r|ght) Mux
e Right click an existing cable configuration and 0 161 08 321
Copy it. A new item named “Copy of ...” will B |
appear. Optical Repeater
7 16%16 Gt
'hi e ot i E ™2 ) w4
Fiber Cable oee
PatchPanel
1%
2Tube,| % Delete 28 | B 128 Port W16 Port
—4Tube, [[5] Copy [ Ef{f‘”t [Weerort |
Fiber In| Rename el
E 144 Por Ef' Properties. ..
B4 233 Port B a2 port

e Right click the new item and click Properties to edit this feature
template.
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4 Tube, 48 Strand
8 Tube, 96 Strand

Delete
15 copy
Rename

Enter a new Name (removing “Copy of”), Description and Tags
corresponding to the new cable configuration you are creating.

Template Properties

1| = | 1 Tube, 4 Strand

Description: I 4 5trand

. Tags: I 4 Strand

Default Tool: I/ Line j

TargetLayer: Fiber Cable
& L4 View v
True

Creation User <Mull=

Scroll down in the template properties to find the entries for Number
of Buffers and Number of Fibers per Buffer Tube. Enter the correct
values corresponding to your new cable configuration.

Reel ID <Mull=
<Mull=
1
a

<Mul= =]

Mixed

Mumber of Fibers per Buffer Tube

Click OK to update this new template item.

You should now see your new cable configuration in the template list.

% Fiber Cable

i 1Tube, 12 Strand
=== 12 Tube, 144 Strand
e 34 Tube, 288 Strand —— 4 Tube, 48 Strand
——& Tube, 96 Strand

~— 1Tube, 4 Strand
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The same mechanism can be used to create new Device port configurations.

More more information on editing feature templates please reference:

http://resources.arcgis.com/en/help/main/10.2/index.html#/About feature templates/01
m700000022000000/
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5.2.Snapping Environment

Geometric network connectivity is used by some of the tools to identify the
specific cables and connections being used during connectivity operations. In
order for this connectivity to work properly certain features need to be
snapped to other features.

The following table lists some of the common types of snapping relationships
that are required by related objects and operations such as splicing:

Items to shap Reason
Cable to Cable endpoints Required by any cables you want to
splice together
Cable end points to Splice Closure All cable splices must exist within a
splice closure
Cable end points to Device Cables must be snapped to device in

order to make connections to it

Proper snapping of Fiber Cables, Devices, Terminations, and Splice
Closures is mandatory for the many of the Telecom Editing tools to
work.

If you do not see any features that you expect in any dialog drop downs
make sure that the features are snapped to the appropriate objects.
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5.3.Dynamic Values

The Esri Telecom Fiber Tools utilizes a dynamic values capability that auto
populates certain feature field values. This allows us to auto populate
content field values such as Creation User, Last User, Creation and Edit time
stamps etc without the need for user input. The fields that are auto
populated is controlled by a table named DynamicValue. This table can
be edited to include addition fields that you wish to have auto-populate.

Some of these values in this table are NOT optional and removing
them from the configuration setup will break the operation of the
tools. These important field values are highlighted in the table
below:

h es of D 10| =
OBJECTID * Table Hame Field Hame Value Method Value Info Create | Change
3|* IPICy GLUID =Puill= Yes M
4 |DUCT DUCTID GUID =Mull= Yes Mo
G |INMERDUCT IMMERDUCTIC  [GUIC =Mull= Yes Mo
12 [* LASTUSER CURREMT_IUSER | =Mull= Mo Yes
13 [* DATECREATED |TIMESTAMP =Mull= Yes Mo
14 [* DATEMODIFIED  |TIMEST AP =Mull= Mo Yes
Record: ﬂjl 1 jﬂ Shiow; I al  selected | Records (0 out of 7 Selected) j

A DynamicValues.xml file is include in the Maps and GDBs folder of the tools.
This file contains a base configuration of the minimal values required for the
tools to operate. When creating new editing database be sure to populate
the DynamicValue table with the contents of this xml file. This can be done
as follows:

e Within the Catalog window of ArcMap find the DynamicValue table in
the new GeoDatabase.

e Right click on this table and select Load->Load XML RecordSet
Document.
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Tor

=
&8 3| 2| % | §
mE e PR IR
Location: | Dynamicvalue hdlif]
= L3 Telecom.gdb =
3 TelecomDataset
Attachment

Attachment__ATTACH

EB Attachment__ATTACHREL

BufferTube
BufferTubeHasFber

Complements
ConvertCableDomains

DLCPort

Duct

BB DuctHasCopperCable

DuctHasFiberCable
EB DuctHasInnerbuct
DXCPort
Fibey ) CopY
Fibef X Delete
Fbel pename
FIEE| S —
FIC] Manage »

[Cr]

Inne Expart B

3 e ——

Bime  CeateFeareClss b

Local §A Geocode Addresses...

== ™.

=2 ME‘"‘ Load 4 Load Data.. i
Main| (=] Item Descripti [ toadin I
M

= Properties. .

ME'_L[ Load XML Recordset Document
PatchPanel_ATTACH Load data from XML Recordset
£ patchPanel_ATTACHREL document.

= [ ORI SO S

e Browse to the location of the DynamicValues.xml file provided with the
install.

Load XML Recordset Document x|

This wizard lets you load data and schema from an XML recordset document,

Loading data to:  C:VArcGIS For Telecom\Fiber Metwork Data ManagementiMaps and GDBs
‘Telecom. gdb|

Specify the XML source to load:

C:\TELECOM_TEMPLATE_V10\DATA_MANAGEMENT_MASTER \Data_Managems g,“'

< Back MNext > Cancel

e C(Click Next.

e Accept the defaults on this next dialog and click Finish. The XML
values will be imported.
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Load XML Recordset Document x|

For each target field, select the source field that should be loaded into it
Click Reset to change the settings in the Matching Source Field list back to the ariginal values.

Target Field Matching Source Field ii
TABLENAME [string] TABLENAME [string]
FIELDNAME [string] FIELDNAME [string]
VALUEMETHOD [string] WALUEMETHOD [string]
VALUEINFO [string] WALUEINFO [string]
ON_CREATE [short inf] ON_CREATE [short inf]
ON_CHANGE [short inf] ON_CHANGE [short inf]
ON_CHANGEGEO [short inf] <None>
ON_WMANUAL [short int] <None=
RUN_WEIGHT [short in] <None»
COMMENTS [string] <None=

=]

Summar, Click to see a summary list of items you specified.
[ v = Reset_|

e To confirm the import was successful. Find the DynamicValues in the
Table of Contents...

e C(lick List By Source

SR List By Source

Layers are listed by the geodatabase [~
or folder containing the data source ‘

they reference. Tables are also

shown.,

T TIX

PatchPanel |

M A Aekcal Manaabae

e Select the DynamicValue table and right click.

e Select Open to open the attribute table.

= Maintenanceloop .
B Location =

= @

5

World_Street_MaE fesn |!E

Joi
Open

Open this table. Shortout: ¢
Da| double-dick table name OR

Edit Features 3

Geocode Addresses...
Display Route Events...
Display XY Data...

i 4

=
<&

|

X

R

Properties...
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e The table should now show valid values as follows:

ER AL L RS

DYNAMICVALUE

0BJECTID® | Table Name | Field Name | Value Method | Valueinfo | OnCreate | ©On Change (Attribute) 0On Change (Geometry) | Manual Only | Rule Weight | Comments

5 135 P GUD <Nul> True False False False | <Null- <Nl

136 |DUCT DUCTD GUD <Null> True False False False | <Null- <Nulk

137 [INNERDUCT | INNERDUCTID _|GUID <Null> True False False False | <Nulk <Nl

138 CREATIONUSER |CURRENT_USER [ <Null= True False False False | <Nulk <Nulk>

139 LASTUSER  |CURRENT_USER [<Null= False True True False | <Nl <Null>

140 DATECREATED |TIMESTAMP <Null> True False False False | <Null> <Null>

141 DATEMODIFED |TIMESTAMP <Null> False True True False | <Null> <Null>
o« 1k S | (0out of 7 Selected)
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5.4.Using the Fiber Tools With an Enterprise GDB

The Esri Telecom Fiber Editing tools are fully enterprise GDB ready. In order
to create a new GDB in the correct spatial projection of your choice please
follow these steps:

e Open the original map document Fiber Network Data
Management.mxd shipped with the template download.

e From the Catalog window create a new enterprise geodatabase
on the DB platform of your choice.

= Database Servers r =
+3 Add Database Server New Geodatabase m
] ReDD
& Bl Database Geodatabase Name:
# [ GIS Servel Disconnect =z TELECOM'
[ & Interope
= 8 K r % Delete Geodatabase storage
= & Workflow Refresh
& Workflow|
4 Location for the Geodatabase files (on the server):
u

c:\Program Files\Microsoft SQL Server\MSSQL10.SQLEXPRESS\MS E
n

New Geodatabase... Initial Size: 100 Units: MB v
Attach...
Restore...
Permissions... oK ] [ Cancel

[ Properties...

e Use the Customize->Toolbars menu to open the Distributed
Geodatabase toolbar and click the Extract Data tool (far right) to
initiate a GDB to GDB export specifying the new projection
information. If this tool is not enabled then you may not have
the correct license level to use these tools (if so please read
section 2.1 of this document).

Distributed Geodatabase
Distributed Geodatabase ~ b, B 5 R

X URISTIoA T

e Select the Telecom geodatabase that we will extract the schema
from....
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Which geodatabase do you want to extract data from?

I

‘l‘lT_M.iiTFR“Dala_h‘cnaqemen:xMaps and Geodatabases\Telecom.gdb File Geodatabase
NT_MASTER\Data_! ps and andbase.qdb File

These layers and tables will be available for data extraction:

Splice Closure Annotation -
Structure Annotation li
Structure Annotation
Structure Annotation

e Click Next. Specify Schema Only and set the output location to the
enterprise GDB we created above. Ensure the Advanced Options
check box is selected.

Extract Data Wizard I

T

This wizard lets you extract data from this geodatabase to another geodatabase. By default, all the feature
dasses, tables and rasters in the map are extracted, along with any related data.

Extracting data from: C:\TELECOM_TEMPLATE_V10\DATA_MANAGEMENT _MASTER\D
What do you want to extract?
) pata (@) Schema Only

Which geodatabase do you want to extract to?
Q) Geodatabase (7) XML Document
dbo.DEFAULT - C:\Users\mark3773\AppData\Roaming\ESRI\Desktop10.0\ArcCatalog\RE

["IRe-use schema

[¥][show advanced gptions for overriding data extraction defauits when I click Next
[ about Extracting Data |

| <gack || me> | [ concel |

e Leave the following options as the defaults...
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What spatial extent do you want to extract data for?
(@) The current display extent
The full extent of the data

The boundary of the currently selected graphic

Telecom Fiber Editing Tools Reference Guide

(* The following extent:
Top:
Left: Right:
Bottom:
Choose which items you want to extract
Includ Data Target Name Type Check Out |Use Sp »
TelecomDataset TelecomDataset Feature Datase E}
¥ | AnchorGuy AnchorGuy Feature Cla| Schema Only £
¥l |Conduit Conduit Network Fe | Schema Only F
[¥] |CopperCable CopperCable Network Fe | Schema Only [f
CopperR: CopperRep Network Fe | Schema Only E
[71_ | DiotalCrossConnect | DiaitalCrossConnect Network Fe | Schema Onlv F
LR »
| incudeAl | [ Excudenr |

/| Extract related data

e Now we get to select a new local projection for our output
geodatabase. Click Edit to see a list of projections to choose from...

(7)) Use the spatial reference from the input data.
(Q)Specify a new spatial reference for the extracted schema.

Dataset Name: TelecomDataset v

Output Spatial Reference

Projected Coordinate System: =
Name: NAD_1983_StatePlane_Florida_East_FIPS_0901_Feet

Ci
Name: GCS_North_American_1983
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e The Spatial Reference Properties dialog showing the new projection
(in this case for Washington State Plane South)...

System |2 Coordinate System|

NAD_1983_StatePlane_Washington_South_FIPS_4602_Fe

Projection: Lambert_Conformal_Conic
False_Easting: 1640416.666667
False_Northing: 0.000000
Central_Meridian: -120.500000
Standard_Parallel_1: 45.833333
Standard_Paraliel_2: 47.333333
Latitude_Of_Origin: 45.333333

Unear Unit: Foot_US (0.304801)

Geographic Coordinate System: GCS_North_American_1983
Angular Unt: Degree (0.017453292519943295)
Prime ¢h (0

Datum: D_North_American_1983

Select a predefined coordinate system.
mport a system and X/Y, Z and M

Import... domains from an existing geodataset (e.g.,
feature dataset, feature dass, raster).

G New =+ Create a new coordinate system.

m Edat the properties of the currently selected
coordinate system.

L Clear | Setsthe coordinate system to Unknown.

ol soiiariniis
file.

¢ Next choose a location for a new MXD that will be created
referencing the enterprise database we will populate with the new
schema...

What do you want to do once the extraction has been completed?

() No further action
() Change the layers and tables to point to the extracted data

‘.6‘;mamwo;::mpmmmmbymmmbkswmngm
~ the extracted data:

C:\tmp\TelecomEditingEnterprise.mxd

[ <ok | Pmsn ][ concel |
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e Click Finish and the extract process will run re-projecting the
database schema at the same time...

Extracting Schema

3

Extracting Schema...

Extracting Schema: DigitalCrossConnect

Total Progress:

——

|

e Import the minimum required Dynamic Values settings (see
section 5.3 of this document). These settings need to be imported
for the editing tools to function correctly.

e Register the database as versioned. This will enable multi-user
versioned access. Do this by right clicking on the TelecomDataset
and selecting Register As Versioned. Click OK when prompted.

= 3 TELECOM (VERSION:dbo.DEFAULT)

2]

=| B Copy

& Paste

X Delete r

Rename

2> Refresh — S — - el K,

% Register As Versioned... le MRS = ‘ - r b i - . 3 Lu
Archiving 4 .

Analyze @ [ Register the selected objects with the option to move edits to base.

[ cancal |

New " One or more of the selected objects does not support moving edits to base. This option is not m

Import b available.

Export ——

[= Add Global IDs... brci

B Permissions... ab

B g o
Item Description...

= Ej p

B Properties..

=5 TFIFCOM NRO.OntRotrPart
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5.5.Migration of Existing Databases

As updates to the telecom data model are made we will attempt to provide
mechanisms for users to update their existing databases through the
inclusion of GP models that perform the required changes. However given
the nature of the tools (being unsupported sample implementations) we will
not always be able to provide such migration support when more complex
updates are done.

We will try to minimize the impact of any changes made and record details
of all such changes between versions to aid in any migration efforts.
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6. Tools Overview

The Telecom Fiber Editing Tools provide you consolidated access to standard
commercial, off the shelf (COTS) selection and editing functions as well as
customized tools for defining the characteristics, connectivity, and inter-
relationship of fiber telecommunications data elements, including fiber
bundles, conduit, devices, and splices. The toolbar also provides basic fiber
telecommunications network tracing functionality.

A number of the tools are only active within an edit session in ArcMap and
also only when certain types of map features are selected (devices, fiber
cables etc).

Some tools will automatically engage the ArcMap Feature Selection tool since
they operate on a selection set and will populate information when the user
selects one or more features on the map. If necessary, add layers to the list
of selectable layers by switching to the “List By Selection” tab in the Table of
Contents and checking them.

iti it ' Attributes Edit
Start Editing Editing Options ributes Editor

Stop Editing Device Connections

b= Fibe: Sditing
"% Options. ..

Log Window
Open Workspace

Close Workspace _ _
Splice Editor Trace Tool

The Telecom Fiber Editing Tools contain a number of standard ArcMap tools
as well as specialized tools and commands specifically created for creating,
managing, and editing fiber telecommunications network connectivity, both
among map features, such as fiber cables, devices, and splice closures, as
well as lower level connectivity and relationships such as fiber strands and
device ports, and duct and inner ducts to fiber strands. These tools operate
against a standardized ESRI geodatabase model.
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The following sections describe each command on the Telecom Fiber Editing
Tools toolbar.

6.1.Workspace Commands

6.1.1. Open Workspace

This tool allows you to open a particular telecom fiber workspace. A
workspace must be select in order to initialize the tools for use. Performing
editing on a telecom workspace without first opening it is not supported and
may invalidate the workspace. The tools on the fiber editing toolbar will not
be enabled until this step is carried out.

The act of opening a workspace carries out validity checks on the database
selected by the user. If a workspace is found to be invalid please check the
Log Window for more details on the cause.

6.1.2. Close Workspace

This tool closes the current telecom editing workspace after you have
finished an edit session. Closing the workspace will disable all telecom fiber
editing tools.

6.2.Standard Editor Commands

These commands are part of the standard ArcMap Editor toolbar and have
been added to the Telecom Fiber Editing toolbar for convenience.

6.2.1. Start Editing

This is the standard Start Editing command. Starts an edit session on the
current telecom workspace.

6.2.2. Stop Editing

This is the standard Stop Editing command. Stops the edit session on the
current telecom workspace.
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6.2.3. Editing Options

This is the standard Editor Options command. Gives users access to the
standard editing options such as tolerances for snapping, version conflict
resolution etc.

Editing Options x|

General | Topolagy | Versioning | Units | Annotation | Atirbutes |

Display measurements using 3 desimal places
Sticky move tolerance: 0 pixels

™ Stratch geometry proportionately when moving a vertex
¥ Use symbolized Feature during editing

I™ Use classic snapping

I™ Show Feature construction toolbar

¥ Show warnings and infarmation on start editing

~Stream Made
Stream tolerance: 0 map units
Group 50 points bogather when streaming

~Edit Skebch Symbology

Unselected Selected

Verkex:

= | _a |
Currenk Vertex: L] a
Segment:

ok | Cencel Anely

6.2.4. Attribute Editor

This command opens the Attributes dialog box which displays the attributes
of all selected features. The attributes may be edited if an edit session has
been started.

. B
This tool also allows you to create tabular N T -
records, or objects, related to selected 622“3’:;““ “‘““
features, such as Ducts and Innerducts of a Taowm |] | e e
Conduit, and to relate selected features Sl | e ——— I
participating in a relationship class, such as 2o | s 2
Ducts and Fiber cables. This functionality e —
can be accessed through the right-click evAll| Co HAECOATS A 16D A8
shortcut menu within the dialog when an =
item has been selected. (ot o

[ Create Features [ Atributes| _

This is the standard ArcMap tool for editing Attribute values.
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6.3.Creating Cables and Devices

Cable and device creation is a very straight forward process pmmme

using the standard feature template editing mechanisms. Tkh”p“d T
Creating a new cable or device is as simple as picking the DigitalCrossConnect
appropriate item in the feature palette of the Create < DigtakcrossCornect

DigitalLoopCarrier

Features window and sketching the geometry (a line for
cables) or picking the location (a point in the case of

£L1 DigitalLaopCarrier

Fiber Cable

devi CGS) . 1 Tube, 12 Strand 12 Tube, 144 Strand
*Nibe wmrand s ey se st
If the Create Features window does not show up when you Fiber Interconnect
open a telecom workspace and start an edit session it can DL per B0 per
be access as follows: 72 ot Ese ot
e
e From the menu: Select Customize->Toolbars- = o
> E d ito r Optical Repeater
e From the Editor Toolbar: Click Editor->Editing o e
Windows->Create Features -
[0 128 Port W i6Port
When creating new features for some types (devices and T et pae
cables) you will notice some custom behavior beyond the Splice Closure

normal editing experience. As you create cables and devices [secoe
of a specific configuration a popup progress dialog will ls*‘:’":':l_tt —

- - . * plitker st plitter
appear briefly. This shows the progress of creating the Sloesmme (5] st
related features for the cable or devices type in question. Structure

. () Handhiole @ Manhole

For example creation of a cable creates all the buffer tubes 2 b 5 vauk
and strands that are contained within that cable. The tools Termination
take care of creating all these additional database records

rather than making the user populate this information. 20

x|| If you do not see this dialog then make sure you
are not editing the database outside of an edit
. session where a telecom workspace has been
opened (see section 6.1.1). This step must be
Creating fiber 3 of 144 carried out for the tools to work as expected.

Freparing to configure cable..

For more information on configuring new device
1 .
— and cable types please see section 5.1.
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6.4.Viewing, Editing and Tracing Cable/Device

Connections

- - ['spiice aitor |
6.4.1. Splice Editor o ' F———
The Splice Editor tool allows users to e r— e S p—
define the fiber strand ranges to e e L T
connect to other fiber cable sections Avalable: 51132
terminating their length at a given
splice closure. The tool also allows l
users to specify the type of physical S E R
fiber connection and any losses
associated with it.

The Cable A and Cable B controls list the cables connected (snapped) to the
selected SpliceClosure. Select the correct features for the Splice Closure,
Cable A, and Cable B controls from the available options. Cable A should be
the cable upstream from the splice. If necessary, click the Flash links to
highlight the selection in the map view for confirmation.

Available fiber ranges are shown below each dropdown for the currently
selected cable. If there are no available ranges for a cable, the dialog will
state ‘No available ranges!’ below the dropdown.

Define the Range A, Range B, Loss, and Type values each Fiber Splice within
the SpliceClosure and then set these values by clicking the Update button in
the lower right. An error message will display if an update is attempted with
invalid range values.

Fiber cables must be snapped at their endpoint to a splice closure and

another fiber cable or it will not be possible to configure the connectivity
(for more information on snapping requirements see section 5.2).
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6.4.2. Connections Editor

The Connections Editor allows users to specify the connectivity between
cables and devices (Digital Cross Connects, Multiplexers, etc.) including the
ranges used at the individual fiber level and both the input and output port

level ) [ Connections Editor u
The dialog lists devices and any . PO 2 ToRange
cables connected to it in the From (11 (FiberCable) 10 e e
and To Device/Cable combo box el iz
drop down controls. Select the
appropriate device and cable from To Device / Cable: Flash
the available options. If necessary, || 2(@gikooeCarier _
. . . . Available: 3-6
click the Flash links to highlight
the selection in the map view for
confirmation.

Define the From Range and To Range values for the ports of the device that
the FiberCable fiber strands connect to and then set these values by clicking
the Update button. If there are no available ranges for a selected device or
cable, the dialog will state ‘No available ranges!’ below the corresponding
dropdown. An error message will display if an update is attempted with
unavailable or invalid range configurations.

The results of edits can be seen by clicking the Attributes tool from the
Editor or Telecom Editing Tools toolbar and drilling down from the device to
the related port records in the Attributes dialog.

Fiber cables must be snapped to devices at their endpoint or it will not be

possible to configure connectivity (for more information on snapping
requirements see section 5.2).
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6.4.3. Fiber Strand Tracing

Fiber Trace

The Telecom Fiber Editing Tools

toolbar DFOVIdes the ablllty tO Exizting Cablez/Devices: |5|j [FiberCable) j
trace a specified port or fiber Urit # (shrand/port] [ Flash
strand from a selected device or Part Type: |

fiber cable based on the
interconnectivity configured with 4|F‘“”T“°e W S Repetiea ok

the other Telecom Editing tools.

The dialog will be displayed listing the selected devices or fiber cables in the
Existing Cables/Devices combo box drop down control on the dialog. Select
the device or FiberCable containing the Port or Fiber to be traced from the
drop down control and specify the Port or Device number in the Unit Number
(strand/port) text box. Notice that the feature specified in the dialog will be
highlighted in the map view. The feature can also be highlighted by clicking
the Flash link. Only a single fiber strand or port can be traced at a time.

Click the Run Trace button on the Fiber Trace dialog to run the analysis. The
results of the trace will be displayed in the Trace Results dialog and selected
in the map. The Trace Results dialog lists details of the trace, including an
ordered list of all of the devices, splice closures, and fiber cables that the
fiber strand or port is connected to.

If necessary, choose the et meeats e
Selection>Zoom to Selected P 2l
Features option to set the map ! coetcane
extents so that you can see the relsmbae A
. . - Item of Plant ID: {04287702-5C10-4B0E-A249-B38C3ADEI4CE)
entire route of the traced fiber or - lcsnan T Undagond
port connections. o -
B
The Start point of the trace is
always highlighted in Yellow. b RBERLE
Nodes/Features that are locatable L
g eog ra ph ica | |y on the ma p are - ‘t:]:t:”:“oud:\;‘::tgunsrzmo1:23:51 PM
highlighted in Green; right click on e e o 01 208 EZEEECFAC
. . . - FIBERSPLICE
these items to flash their location & Fhuta
- Item of Plant 1D: {#1760302-0FC1-490F-89E 8D C4FBFA74C29)
0 n th e m a p " = a:;abt:.roj;r;llers: 12
~ Mumber of Fibers per Buffer Tube: 144
« Core Tupe: Metallic
~ Subtype Code: UG Fiber Cable
[#- Fiber
= - Date Modified: 4/20/2010 84423 FM
:r:::tlf\z:l]TE)?I{EEZEBZED-E624-481D-SA53-51 231F244402¢ e
. E::i;n:;l\.[rfe Underground ;I
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Note: At this time the telecom data model does not support tracing through
devices. A trace that is executed will pass through any number of cables and
splice closures but will stop when it reaches a device and port on that
device. Internal logic of how to trace through devices has not been
implemented at this time.

In addition to the specialized, low level fiber telecommunication ArcMap
provides standard capability for tracing the TelecomNetwork and
ConduitNetwork features based on snapped, topological connectivity with the
Utility Network Analyst. For more information on standard tracing of
geometric networks with the Utility Network Analyst reference:

http://resources.arcgis.com/en/help/main/10.2/index.html#//002r0000002s
000000
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7. The Telecom Data Model

The Telecom Editing Tools have been built to work against a standardized
fiber telecommunications data model®. As such, it is important that the
feature class and table names and relationships of the database are not
altered.

All the features in the model are created and edited with standard ArcMap
editing capabilities and feature template editing capabilities. Some features
however exhibit custom functionality when created, such as the creation of
more than one feature per user feature sketched. As a result these objects
should not be edited directly (outside of an fiber editing workspace session)
with the standard edit tools unless you fully understand the model and the
consequences of performing such edits.

For more information on Creating New Features and Edit Templates
reference:
http://resources.arcgis.com/en/help/main/10.2/index.html#//01m70000002
2000000

The data model includes two Geometric Networks: TelecomNetwork and
ConduitNetwork. The following lists the respective feature classes in each
network and their roles in the network:

* TelecomNetwork

o DigitalCrossConnect-Simple Junction
DigitalLoopCarrier-Simple Junction
FiberCable-Complex Edge
FiberInterconnect-Simple Junction
Multiplexer-Simple Junction
OpticalRepeater-Simple Junction
PatchPanel-Simple Junction
SpliceClosure- Simple Junction
Splitter-Simple Junction
TelecomNetwork_Junctions- Simple Junction
Termination-Simple Junction

O 0O O O O O O O 0 O

= ConduitNetwork
o Conduit-Complex Edge

! This model is based on, but varies slightly from Esri’s telecom data model that was originally published back in
2007.
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o Structure-Simple Junction
o ConduitNetwork_Junctions-Simple Junction

Inclusion of these features in Geometric Networks facilitates advanced
management of feature interconnectivity functions.

Note that since Fiber Cables and Conduits are Complex Edges in the
ConduitNetwork and TelecomNetwork, these objects will not be split into
two separate features when a new Structure or object is placed along
them.

Devices and splice closure junctions must be properly snapped to fiber edges
or a number of the Telecom Editing Tools will not function properly. For
example, both the Splice Editor and Connections Editor tools rely on properly
snapped elements to determine the from and to features to display in the
drop down combo box controls. If the network features are improperly
snapped, the dropdown selection controls will be empty and the connectivity
cannot be specified.

For more information on Geometric Network concepts reference:
http://help.arcgis.com/en/arcgisdesktop/10.2/help/index.html#//002r00000
001000000.htm

For more information on the Snapping Environment reference:
http://help.arcgis.com/en/arcgisdesktop/10.2/help/index.html#//001t00000
03t000000.htm

In addition to the network feature classes, the data model includes a number
of tables and relationship classes specific to defining and managing the
relationships and connectivity of the lower level telecommunications
elements, such as individual ducts, sub-ducts, fibers, and ports.

TheTelecom Editing Tools operate against these tables and simplify editing of
this detailed, low-level telecommunication network connectivity.

The remainder of this section describes how the various edit operations
operate against these tables and relationships.
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7.1.Fiber Creation

When a Fiber Cable is created or updated, the appropriate numbers of
records are created in the BufferTube and Fiber tables in the geodatabase
and both are related to the relevant FiberCable feature.

In addition, the new, individual Fibers are evenly allocated to the new
BufferTubes via the BufferTubeHasFiber relationship class. For example, if
12 Fiber strands and 4 Buffer Tubes are created, 3 Fibers are related to each
BufferTube. The illustration below shows the various updates and
relationships resulting from such a fiber cable creation.

|=I- FiberCable
E8:
=1 BufferTube
- 6098
=1 Fiber
[+ 11695
[ 11694
[+ 11693
[=-6100
/- Fiber
11701
[ 11700
[ 11609
=-6101
I Fiber
11702
11704
[ 11703
26099
(I Fiber
[+ 11696
[ 11698
[+ 11697

[=]- Fiber
= EE
[=|- BufferTube
= 6095
[=I- FiberCable
=82

Maintenanceloop
Innerduct

- Conduit
[+- 11695
[+]- 11697
[+- 11702
[+- 11693
[+- 11696
[+-11701
[+~ 11700
[+ 11704
116599
[+ 11695
[+- 11703

The table below lists the entities affected by the creation of a Fiber Cable.

FiberCable feature class BufferTube table BufferTubeHasFiber
FiberCableHasBufferTube
Fiber table FiberCableHasFiber
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7.2.Device Creation

When a device is created, the tool creates the relevant number of port
records in the port table related to the device (as elaborated in the table
below). A port record is created for each input and output port, so for
example, a device creation with 12 input ports and 12 output ports would
results in 24 total new ports related to the device as shown below. In
addition, the Port Type attribute will be set appropriately on the records.

Attributes

[=)- DigitalCrossConnect Propert:
. QEJECTID
Complements Creation User <Mull=
=1- DLCPart Date Created <hull=
14 Diate Modified <Mull=
.19 Last User <Mull=
o Ttem of Plant ID {A4BFDOEE-9696-4593-9487-8D73. .
IPID of Related ...  {80DA04BFA-3538-4794-903E-351F...
-6 COMMENTS <hull=
1z Part ID 2
16 Part Label <Mull=
21 Port Type 2ukput
11 Connected g, <Mull>
17 Connected Fiber <Mull=
L Is From End? <Mull=
" GLOBALID {C1907CFC-BFCF-4190-B433-3634. ..
5
5
16
24
Y
4
.23
15 |
1
2
- A4
1 features r | =
—

The table below lists the entities affected by use of this tool.

Operates on Updates Relationship

Classes

DigitalCrossConnect DXCPort table DCCHasPorts

feature class

DigitalLoopCarrier feature | DLCPort table DLCHasPorts

class

FiberInterconnect feature FICPort table FICHasPorts

class

Multiplexer MuxPort table MuxHasPorts

feature class

OpticalRepeater OptRptrPort table OPTRHasPorts

feature class

PatchPanel feature class PatchPanelPort table PatchPanelHasPorts

Splitter feature class SplitterPorts table SplitterHasPorts
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7.3.Connections Editor

The Connections Editor allows users to specify the from and to ranges for
Fibers of Fiber Cables snapped to a device (Digital Cross Connects,
Multiplexers, etc.). When a From Range and To Range are specified for the
selected feature and updated, the Connected Fiber attribute of the devices
related ports are updated to reflect this connectivity.

In the illustration below, a Mux device has been edited with the Connections
Editor. Prior to the edit the Connected Fiber attribute of Port 20 was Null,
however after the update, Port 20 has been connected to Fiber 20 of the
Fiber Cable edge snapped to the Mux device junction in the TelecomNetwork.

Attributes =

= Mux | | Property YValue

=3 OBJECTID 128
= MuxPort Creation User <hull>
110 Date Created <Mull=

Date Modified <Mull=
| Last User <hull>
Iter of Plant ID {ASZEA4FO-DBEL-4D02-9FDC-AZ05. .
IPID of Related Asset (fk)  {2FE58075-197C-464C-AGB2-7BES. ..
COMMENTS <Mull=
Part ID z0
Port: Label <Mull=
Port Tyvpe Oukpuk
Connected Segrment 1D {260ACDCF-D25E-4D18-A903-CB22...
Connected Fiber z0
Is From End? T
GLOBALID {1A1C1273-9C8A-4D2E-8D0C-30EL ...

| €

|l
L

The table below lists the data entities affected by use of this tool.

Operates on Updates
DigitalCrossConnect DXCPort table Connected Fiber attribute
feature class
DigitalLoopCarrier feature | DLCPort table Connected Fiber attribute
class
FiberInterconnect feature FICPort table Connected Fiber attribute
class
Multiplexer MuxPort table Connected Fiber attribute
feature class
OpticalRepeater OptRptrPort table Connected Fiber attribute
feature class
PatchPanel feature class PatchPanelPort table Connected Fiber attribute
Splitter feature class SplitterPorts table Connected Fiber attribute
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7.4.Splice Editor

The Splice Editor allows users to define the Fiber strand ranges for Fiber
Cables connected to a SpliceClosure. When a SpliceClosure is edited with
this tool, the tool creates records in the FiberSplice table indicating the from
and to connectivity of the Fiber strands of the FiberCables connected to the
SpliceClosure and relates these new FiberSplice records to the SpliceClosure
feature.

The illustration below shows a number of newly created FiberSplice records
related to a given Splice Closure; note the Cable A Fiber and Cable B Fiber
attribute values showing that Fiber #16 of the incoming FiberCable is
connected to Fiber #16 of the outgoing FiberCable.

Attributes 3]
= 3pliceClosure | || Property Yalue
=13 CBJECTID 8529

=-FiberSplice Cable & Segment ID {E29ACS22-BDF7-4E59-AC2F-EG0B, .,
8520 Cable & Fiber 16
8515 Is A From End? F
aa40 Cable B Segment IC {E29AC522-BDF7-4E59-AC2F-ES0E. .
P Cable B Fiber 16

Is B From End? T
8826 splice Closure IPID {390FIBCE-C4CD-4FCE-ESEZ-46D1 ...
8814 Splice Date <hull=
8336 Comments <Mull=
G534 IPID <Mull=
544 ‘Wiork, Order Number <Mull=
3320 Pro]:ect Mumber <Mull=
P Project Mame <mull=
|| Account Code <Ml

a82a Owner <Mull=
gg24 Signal Loss 2hull=
046 Splice Type Mechnical
8a30 GLOEBALID {4DCDODZ0-40F3-4461-8323-70FF ..

3843
5541
&7
sa4z
Gi49
3845

|£

|3 features < |

b
—

The table below lists the data entities affected by use of this tool.

Operates on Updates Relationship Classes
SpliceClosure feature FiberSplice table SpliceClosureHasSplices
class

7.5.Attributes and Relationship Editing

In addition to the custom Telecom Editing Tools described above, the
standard ArcMap Attributes Tool is used to create some of the non-spatial
tabular elements of the telecommunications geodatabase and relate them to
the spatial telecommunications and conduit network features. This
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functionality as it specifically relates to the telecommunications data model
is discussed below.

For further general information on editing related features and relationships,
reference:
http://help.arcgis.com/en/arcgisdesktop/10.2/help/index.html#//001t00000
0m9000000.htm

7.5.1. Conduits, Ducts, and Innerducts

Conduit can contain ducts which may themselves contain innerducts. These
physical relationships are modeled in the telecom geodatabase with
relationship classes among Conduits, Ducts, and Innerducts.

To create these entities and their relationships, a new Conduit feature is first
created with the standard Edit Template capabilities and the Attribute tool is
used to open the Attributes dialog for the selected Conduit. Ducts and
Innerducts can then be created and related to the Conduit and each other by
selecting the ‘Add New’ option from the right click pop-up menu on the Duct
or Innerduct node for the elements related to the Conduit.

As an example, the illustration below shows that the Conduit contains two
Ducts, one with six Innerducts and one with 4 Innerducts.

Attributes 3]
= Conduit Propetty Value
= E OBIECTID 2
Underground Structure Enabled True
=-Duct Creation User =MNull=
) Date Created <Mull
& Innerduct Drate Modified <Mull=
e Last Lser =Mull=
Wwhork Order 1D =Mull=
-5 Project Mumnber <mull=
-8 Project Mame <Mull =
-7 Common Language Locat..,  <Mull=
g MANUFACTURER <Mull =
] Part Mumber <hull =
Fiber Cable Calculated Length <Mull=
Copper Cable Measured Length <Mull=
Aiccount Code =Mull=
=1 Installation Date =Mull=
=+ Innerduct Itemn of Plant ID {F44CALCF-FE4E-48CA-B51E-3B59...
#-10 IMaterial Cost Null=
B2 DIAMETER <Mull =
E-1 COMMENTS <Mull =
-3 Material <Mull=
Fiber Cable Subtype Code Trench
GLOBALID {504 74684-7C04-43A5-B304-2059, ..
Copper Cabls SHAPE_Length 668,064
Copper Cable
#-Fiber Cable
1 features < | 1
I
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The table below lists the data entities affected by use of this tool for these
cases.

Operates on Updates Relationship Classes
Conduits feature class Ducts table ConduitHasDucts
Ducts table Innerducts table DuctHasInnerduct

7.5.2. FiberCables, Ducts, and Innerducts

FiberCables may be directly contained within a Conduit, or may be contained
within one of the Conduit’s Ducts or Innerducts. This physical relationship is
also represented by a geodatabase Relationship Classes in the telecom data
model.

To create these entities and their relationships, a Conduit feature and,
optionally one or more Ducts and/or Innerducts are created as described
above and a FiberCable is created with the fiber edit template capabilities.
The FiberCable and related Conduit can then be selected using the Edit Tool
and the Attributes dialog opened to display the FiberCable and Conduit
attributes. The selected FiberCable is related to the Conduit, Duct, or
Innerduct by selecting the ‘Add Selected’ option from the right click pop-up
menu on the Fiber Cable node of the Conduit, Duct, or Innerduct.

Note that if a Duct’s Innerducts contain FiberCable(s), those cables will only
be related to the Innerduct; in other words, the relationship is not
‘cumulative’ and even though the Duct technically also indirectly contains
the FiberCables of the Innerduct, they will only be related to the Innerduct
and not the Duct.

As an example, the illustration below shows that the Conduit contains one

Duct that directly contains six FiberCables. In addition, the Duct also
contains one Innerduct and that contains an additional three FiberCables.
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Propett Yalue
OBIECTID Z
Enabled True
Creation User <Mull=
Date Created <Mull =
Date Modified <Mull=
Lask Liser <Mull=
wiork Crder 1D <Mull =
Project Mumber <Ml =
Project Mame <hull>
Caommon Language Locat.., <MNull>
MANUFACTURER. <Ml =
Part Mumber <Mull=
Caloulated Length <pull =
Measured Length “Hull=
Account Code <Mull=
Installation Date <Mull =

Item of Plant ID
Material Cosk
DIAMETER.
COMMENTS
Makerial
Subtype Code
GLOBALID
SHAPE_Length

<

JF44C a1 CF-FE4B-45CA-BE1E-BB39. .,
<Mull=

<Mull =

“Hull=

<Mull=

Trench
{E0474654-7C04-43A8-B304-9059,
635,064

il =]

FiberCable feature class

Ducts table

DuctHasFiberCable

Innerducts table

InnerductHasFiberCable

ConduitHasFiberCable

The table below lists the data entities affected by use of this tool for these
cases.
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Items For Consideration

If you want your data to be as absolutely accurate and representative
of their real world locations as possible, FiberCables and Conduit
vertices and edges should match exactly since the Conduit actually
contains the FiberCable bundles. Use of other tools such as ArcGIS
Schematics, can provide capabilities to visual these in an offset fashion
without affecting the underlying data accuracy. However, if you
require visualization of both Fiber Cables and Conduit in a single map
view without the use of ArcGIS Schematics, you may wish to place the
Fiber Cables at a slight offset from the Conduit when digitizing the
features in ArcMap. The value of the offset should be determined
based on the typical scale at which you would view these maps. This
decision should be taken only after considering your mapping
requirements and your organizations spatial data accuracy standards.
Although it will result in less spatial data accuracy, it may well be
within tolerable error values, depending on the map scale.
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