IEA NodeXL Visualization Tool Instructions

This document contains the instructions for using the IEA NodeXL Visualization Tool prepared by SAIC and CMU for FSIS. This tool will allow IEA investigators to use it to document their work and produce diagrams that will aid this work; however, it is not intended as a finished product. This tool is provided to allow IEA investigators and management staff to visualize the connections between the consumer and the source of the product.

Throughout this document we will use several terms that may not be familiar to IEA. These terms are defined below:

Workbook – the complete Microsoft Excel file provided (NewTemplate.xlsm)

Worksheet – the individual tabs within the workbook. Each tab performs a different function.

Macro – a small program contained within the workbook. It performs a specific function using the data on one or more worksheets. It is run by clicking on a button.

Drop-down – a small button in a worksheet that lets the user select data from a list rather than typing it in (see below).
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Visualization – the process of converting the data entered on one or more spreadsheets into graphs that make the data more understandable. It is also used as a noun to refer to the graph itself.

Entity – a specific type of business or consumer (supplier, manufacturer, distributor, point of purchase, consignee).

Relation – a relationship between two entities (e.g. a shipment of a specific product on a specific date from a manufacturer to a distributor).

The document consists of three main parts: data input, network diagram visualization, and timeline visualization. The tool is provided as a single Microsoft Excel 2007 workbook (NewTemplate.xlsm). Each section of this document refers to specific spreadsheets within this workbook. Users must follow the instructions in the Installation Guide before using this workbook for the first time.  The blank workbook provided MUST be saved under a different name for each investigation (i.e. a different copy of the file). This will keep the data for each investigation separate. If it is desired to analyze data jointly from multiple investigations then that data can be copied into the input worksheets of a single file and the visualizations produced.

1. DATA INPUT

Illustrated below are the relationships that will be established through input of the data:




In the workbook there are two spreadsheets that hold input data. These spreadsheets can be accessed by clicking hyperlinks on the start page (see below) or by clicking on the appropriate tab at the bottom of the window.
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These spreadsheets are designed to capture the essential information necessary to visualize the data collected during your investigations. These spreadsheets and their contents are discussed below. 
	Spreadsheet name
	Contents

	“input_e”
	Entity data

	“input_r”
	Relation data

	
	


Please do not change the names of any of the worksheets/tabs.

The first spreadsheet, input_e, is for inputting entity data.  It contains 14 columns (A-N). The table below shows the type of data that should be entered into each of these columns.
	Column Letter
	Column Heading
	Description

	A
	Entity Type
	Identify the type of entity that best describes the company.  Using the dropdown menu* in the column, designate the entity type as:

· Consumer (FDIB Assigned Line List #, PA5034)
· Point of Purchase (Almyra’s General Store)

· Distributor (PFG/Little Rock)
· Manufacturer/Supplier (Processor/Slaughter Establishment responsible for producing the product being recalled).

When typing in this column, if free text is entered into the field an error message will be generated.  You must use the dropdown function.  

	B
	Entity Name
	Name of the Consumer, Point of Purchase, Distributor, Manufacturer or Supplier.

	C
	Entity Group
	Does the entity belong to a larger Corporate group?  (For example PFG/Hale belongs to the Corporate Group PFG).

	D
	Physical Address
	Provide the physical address of the entity.

	E
	City
	City where the entity is located.

	F
	State
	State where entity is located.

	G
	Zip Code
	Zip code of entity location.

	H
	District
	District where entity is located (if entity is a USDA regulated establishment).

	I
	EstNum
	The FSIS Establishment No. as identified in PBIS.

	J
	ICSNum
	The number that identifies the distributor/retailer in the In-Commerce System

	K
	CID Region
	The IEA, CID designated region where the entity is located.

	L
	CID Assignment Code
	The CID designated County numerical identifier.

	M
	County
	The county designation in relation to the CID Assignment Code.

	N
	Illness Flag
	Assign a number 0 or 1 to identify if illnesses are reported as being directly related to the particular entity (i.e. consumer ate/purchased product from Entity A and subsequently reported illness)

    0 = No illness

    1 = Illness
0 and 1 are used ONLY for Consumers

Additionally, to default the system to identify other entity types use the following assigned numbers 2, 3, 4, 5, or 6

    2 = Multiple Point-of-Purchase locations where consumer may have purchased product which caused the illness

    3 = Unknown Point-of-Purchase location
2 and 3 are used ONLY for Point-of-Purchases, if there is a single Point-of-Purchase leave illness flag blank
   4 = indicates a foreign establishment

   5 = named supplier/manufacturer in which the actual Est. number is unknown

   6 = indicates a live cattle supplier

For Distributors and Manufacturer/Supplier with an Est. number leave the illness flag blank and they will default to the correct shape and color


The second input spreadsheet, input_r, is for entering relations between the entities. It contains 10 Columns (A-J). The table below shows the information that should be entered into each of these columns.
	Column Letter
	Column Heading
	Description

	A
	CaseID
	This number is a unique identifier for each investigation.

	B
	Data Collection Date
	The specific date the information was collected.

	C
	Relation Type
	Of the four types of entities mentioned above, what is their individual relationship?  Using the dropdown menu* in the column, designate the relationship as:

· PointofPurchase_Consumer: Describes the supply relationship between point of purchase and consumer,

· Distributor_PointofPurchase: Describes the supply relationship between distributor and point of purchase,

· Distributor_Distributor: Describes the supply relationship between distributor and distributor,

· Manufacturer_Distributor: Describes the supply relationship between the manufacturer and the distributor,

· Supplier_Manufacturer: Describes the supply relationship between supplier and manufacturer (i.e. the slaughter establishment(s) or other entity(s) that may be responsible for supplying the recalling establishment. 
When typing in this column, if free text is entered into the field an error message will be generated.  You must use the dropdown function.  

	D
	From
	Identifies the entity that supplied the product. 

(i.e. The name of the distributor, manufacturer, slaughterhouse etc…). 

IMPORTANT: The Name Entered Here Must Match EXACTLY The ENTITY Name on the ENTITY Sheet

	E
	To
	Identifies the entity that received the product.

IMPORTANT: The Name Entered Here Must Match EXACTLY The ENTITY Name on the ENTITY Sheet

	F
	Product Supplied (Name)
	Name of the product supplied. 

	G
	Product Supplied (Code)
	Product code of the product supplied.

	H
	Date Supplied
	Date the entity was supplied product 

(i. e. ship/receive date).

	I
	Supporting Documents
	Any document used to validate the identified relationships (i.e. invoice number, P.O. number).

	J
	Additional Information/Comments
	Any information used/collected by the investigator during the investigation that is valuable to the investigation. 


It is not necessary to enter all of the information in an investigation before proceeding. The network diagrams and timelines may be produced at any time during or after an investigation. You may find it useful to produce the visualizations at several points during the course of an investigation to get a better understanding of the data collected to that point. You can then reopen the workbook at a later time, enter more data, and produce new visualizations.

2. Network Diagrams

1.1. Introduction to Network Diagrams

A simple network diagram may look like this:



In this tool you will use network diagrams to visualize relations and events observed during food safety investigations. These diagrams can be used in several different ways for investigations, but the most common will be entities (retailers, distributors, or  manufactuers) depicted as nodes in a graph, and their relations (for example, who supplied whom with what product on which date) represented using links connecting the nodes.

1.2. Data preparation

After the data collected has been input into the input_e and input_r spreadsheets it is ready to be visualized as a network. It is not necessary to wait until the investigation is complete to perform these steps. This should be done multiple times throughout the course of an investigation. The controls for the network diagramming tool are found on the Start spreadsheet within the workbook. After opening this spreadsheet, the Excel window appearance is a little bit different than what most Excel users are accustomed to. The first thing to notice is that you may see the macro security warning.

A note on Macro Enabling:  in order for the visualizations to be produced, every time you open the spreadsheet you will need to enable macros. To enable macros, please click the Option button on the “Macro Notice” bar in the upper left corner, and select “enable this content”. 
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The following is a screen shot of the start page of the interface.  

[image: image4.png]o5 @ Avout Microsort Nogext

2 s \ C——
L P eles Gragk” Bl o reledcaes (s ot et tomen s 0 D1 ot L 9 QP

2| wom J s ) tootZeonondsol
s |Step 1: Input Data

: | Entity

5 Relation

5 |

7 |Step 2 o

5 Data Validation

|

o

Step 3 Network Visunalization

— Seleet Network Type

s
5

7 Edit Format (optional)
] e ———

s|

0 (optional)

Clean U





1.3. Data validation

After the data is successfully input, the data validation step helps to identify any incomplete or inconsistent entries in the input sheets, and it shows the impact of such errors on the visualization results. To access this function, click on the “Data Validation” button on the Start worksheet.

As the result of this operation, you will be taken to a sheet (“check”) which lists all attributes in the sheet and their validation results.  You will also be given some warnings if there is incomplete data and/or unmatched data. For example, the “From” and “to” columns in the “relation” sheet need to be matched to the “entity name” in the “entity” sheet. It is not necessary to make changes to address ALL of these warnings. They are there as a guide to tell you what types of graphs will not be possible given the data you have entered.
1.4. Creating the Graph

There are several macros (functions) associated with producing the network visualization, explained below.

1.4.1.  Select network type

There are three types of network visualization included in this workbook:

1. Regular (node=entity, link=relations)

2. Group-Group (node=entity group, link=relations)

3. Product/Source(node_from=product/source, node_to=entity, link=relations)

Please refer to separate notes for illustrations of those networks.
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Please select one type from the dropdown list, and click the “Select Network Type” button. (Usually you will begin with the “Regular” type, and then move to the other types if enough data is available.) If everything goes well, you will notice the following message box after clicking the button. (It will take a while if there is a large amount of data).
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Then you need to click the “Show Graph” button in the right panel to bring up the visualization.
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If everything goes well, the visualization will appear on the right hand side.
1.4.2. Navigation and visualization

The nodes and links are clickable objects. You can move nodes around, and zoom in/out by moving the zoom bar. There are several layout algorithms available. The one recommended is called “Sugiyama” though you may experiment with the others. You can select the algorithm from the drop down box, and then click the “Lay Out Again” button beside it. The layout algorithm will move the nodes and links optimally so the best visualization effect is achieved.  In order to achieve the best visualization effect, the following parameter settings are recommended as shown in the screenshot below (accessible through “option” menu).
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1.4.3. Changing the Format of the Edges (Lines)

Once the traceback has been verified from the source product to the consumer, the Color of the Edge of that relationship should be changed to Red with a Width of 1.5.  Another Color choice is Royal Blue, using the same Width of 1.5, which may be used for active traceback work.  This is done on the Edges Worksheet/Tab using the drop down menu for Color and typing in 1.5, then Refresh Graph in the Document Actions pane to make the changes effective.
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1.4.4. Edit Format

You have the option to change some visual properties of the network, including the node shape, size, and color. Clicking the “Edit Format” button will take you to the format sheet where you can edit the format.

The format sheet appears like this:
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Change the color, shape, or size as you like, the click “Update Format” to update. 

1.4.5. Filtering

The tool has an embedded filtering function, for attributes with numeric values and/or dates. To access this filter, click the “Dynamic Filters” button on the menu bar.
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This will bring up a dialog box like the one shown below.  You can move the bar to filter on particular edge (link) and vertex (node) attributes. When you change the filter value (for example, narrow the range of “Date Supplied”), the graph is updated instantaneously.

[image: image12.png]Y, Dynam

Edge Fiters
Date Supplied

w120 ] o | | sy

Data Callecton Date:

[T 1 ——— By

Vertex Fiters
Size:

S —
liness Flag:

I

Fherpociy: 6 (Femal ) (@ Aestiorboni] (o





For an attribute that contains only named values (for example Product Supplied can be beef, pork or chicken and Relation Type can be Manufacturer_Distributor, etc.), there is a work-around to make the filter work. Before you launch the dynamic filter, you need to perform an extra step to map the nominal values to numeric values. To perform this function, you need to first select an attribute that you want to filter on, then click the “Set Filter On” button.
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If everything goes well, you will see a message box saying “filter applied”, and you will see a mapping list on the left-hand side of the visualization panel. One example is shown blow. 
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Now when you launch again the “dynamic filter”, you will see an extra filter item (in this case, it’s “Relation Type”). With the help of the mapping list generated above, you will be able to filter on this attribute.
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In this example you could set the filter to be 2 - 3 and you would see only Distributor_Distributor and Distributor_Consumer relations in the graph.
1.4.6. Export/Print

The graph can be sent to a file or copied to the clipboard for use in other documents. To access this function, on the visualization panel, right-click the mouse, then choose “Copy Image to Clipboard” or “Save image to file”. 
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You can then access another program such as Microsoft Word or Paint and insert the image into the report you are preparing there. It is a good idea to save graphs when you are in the middle of an investigation. Once you enter more data you will no longer be able to see the graph as it was at the earlier time.
1.4.7. Clean Up

Clicking this button will clean up all visualizations (it will remove any zooms, replace any nodes you have moved, etc.). Click “refresh graph” to clean the visualization panel as well. Please note that this is a different function than cleaning up the data inputs.

3. Timeline Visualization
The timeline is essentially a time series graph summarizing the distribution of the product.  The timeline is created using the information entered into columns E-I of the input_r spreadsheet (the relations information). 
It is important to note that timelines can only be created when dates are entered for the relations. If no dates are entered (as in the Rochester Meats example, no timeline can be created). 

Before attempting to create the timeline, please make sure that the enable macros function has been activated in the spreadsheet using the instructions provided in Section 2.2: Data preparation.  After verifying macros have been enabled, select the sheet titled “Start”.  The sheet contains a button named “Show Timeline” (shown below).  
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Click this button and the macro will create a new worksheet containing the time series information.   
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On the left you will see a table containing information from columns E-I of the input_r tab, with the exception of the product name.  The time series (timeline) sheet will only outline information that has been entered on the initial data input sheet (input_r).  On the right you see a series columns representing days. Days where that “From” entity supplied product to the “TO” entity are marked in green. The numbers in the cells indicate the number of shipments on that day. 

Once the timeline has been created, the investigator can select or deselect information as needed to see all or different parts of the information at his/her discretion.  For instance, if the investigator is only interested in deliveries on one or two specific dates he/she can go to the “Date Supplied” dropdown box, click on the “Show All” box to deselect all dates and proceed to select the dates of interest.  The investigator also has the ability to use the “From”, “To” and Product Supplied (Code) dropdown boxes to see information related to particular suppliers, distributors or consignees using the same instructions as above. 

After the investigator has viewed the information, it is suggested he or she print or save the information in another spreadsheet because the information will be updated each time new information is put into the entity sheet and the “Show Timeline” button is activated.  The investigators also have the option to leave the current timeline sheet open and when an update is needed, right click anywhere within the table and select Refresh Data from the menu list.  This will automatically refresh the data to reflect any information that has been added since the previous timeline was created.
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