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General Introduction  
 

 

 

This documentation is composed of five Parts.  

 

Part I  provides a general description of the TIMES paradigm, with emphasis on the modelôs 

general structure and its economic significance. Part I also includes a simplified mathematical 

formulation of TIMES, a chapter comparing it to the MARKAL model, pointing to 

similarities and differences, and chapters describing new model options. 

 

Part II  constitutes a comprehensive reference manual intended for the technically minded 

modeler or programmer looking for an in-depth understanding of the complete model details, 

in particular the relationship between the input data and the model mathematics, or 

contemplating making changes to the modelôs equations. Part II includes a full description of 

the sets, attributes, variables, and equations of the TIMES model. 

 

Part III  describes the organization of the TIMES modeling environment and the GAMS 

control statements required to run the TIMES model. GAMS is a modeling language that 

translates a TIMES database into the Linear Programming matrix, and then submits this LP to 

an optimizer and generates the result files. Part III describes how the routines comprising the 

TIMES source code guide the model through compilation, execution, solve, and reporting; the 

files produced by the run process and their use; and the various switches that control the 

execution of the TIMES code according to the model instance, formulation options, and run 

options selected by the user. It also includes a section on identifying and resolving errors that 

may occur during the run process.  

 

Part IV  provides a step-by-step introduction to building a TIMES model in the VEDA-Front 

End (VEDA-FE) model management software. It first offers an orientation to the basic 

features of VEDA-FE, including software layout, data files and tables, and model 

management features. It then describes in detail twelve Demo models (available for download 

from the ETSAP website) that progressively introduce VEDA-TIMES principles and 

modeling techniques. 

 

Part V describes the VEDA Back-End (VEDA-BE) software, which is widely used for 

analyzing results from TIMES models. It provides a complete guide to using VEDA-BE, 

including how to get started, import model results, create and view tables, and create and 

modify user sets, and step through results in the model Reference Energy System. It also 

describes advanced features and provides suggestions for best practices. 
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1 Introduction  
Part V of the TIMES documentation provides a user manual for the VErsatile Data Analyst 

Back-End (VEDA1-BE) software, which is widely used for analyzing results from TIMES 

models. VEDA-BE is a flexible, user-friendly tool for the construction of analyst tables and 

graphs from structured datasets of any kind.  

VEDA-BE is particularly suitable for analyzing results from GAMS-based models built on 

the concepts of sets for identifying and grouping model components and parameters for the 

management of numeric values, including those obtained from the model solution (e.g. the 

primal and dual solution values obtained from optimization). Any GAMS-based model can be 

linked to VEDA-BE by means of the GDX2VEDA utility and the associated <application>.VDD 

VEDA data definition file (see Appendix B for more). 

VEDA-BE has additional features to work with the TIMES family of models that rely on a 

Reference Energy System (RES) network structure, where nodes in the network represent 

processes, and the arcs linking these nodes represent commodities produced and/or consumed by 

these processes. By means of the GDX2VEDA utility, VEDA-BE is made aware of a TIMES 

model's network topology, allowing the user to trace flows of commodities through the network 

by means of process inputs and outputs.  

VEDA-BE may be used in conjunction with TIMES models built and managed in either the 

VEDA Front-End or ANSWER-TIMES model management systems. This document describes 

how to use VEDA-BE with both systems. It uses the VEDA-TIMES DemoS model described in 

Part IV as an example throughout; however, the instructions are general, and use of this demo 

model is not required in order to follow along.  

 

Part V is organized as follows: 

Chapter 1 Introduction and installation: introduces VEDA-BE and provides instructions to 

download and install the software. 

Chapter 2 Getting started: provides an overview of the user environment, describes how to 

create a new database and how to import TIMES results, and introduces how to 

view results in ExRES and table views. 

Chapter 3 Sets: describes the role of sets in viewing results in VEDA-BE. Explains how to 

construct and modify sets, how to use them in tables, and how to move them 

between VEDA-BE databases. 

Chapter 4 Tables: describes how to build, customize, and manage tables; how to move 

tables between VEDA-BE databases; and some advanced features for working 

with tables. 

Chapter 5 Units handling: describes the VEDA-BE units handling facility. 

Chapter 6 Working with Excel and producing reports: describes ways to use VEDA-BE to 

produce analysis reports, including using VEDA-BE in conjunction with Excel 

and using the VEDA-BE batch mode. 

Chapter 7 Best practices: provides some best practice suggestions. 

Appendix A VEDA-BE Attribute Reference Guide. 

Appendix B The GDX2VEDA utility and the VEDA data definition file. 

                                                 
1 Veda [Sanskrit,=knowledge, cognate with English wit, from a root meaning know], oldest 

scriptures of Hinduism and the most ancient religious texts in an Indo-European language. [The 

Columbia Encyclopedia, 6th ed. New York: Columbia University Press, 2000. ] 
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1.1 Software installation  
Instructions for installing VEDA-BE are available at http://support.kanors-emr.org/. 

 

http://support.kanors-emr.org/
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2 Getting started with VEDA-BE for TIMES modeling  
This section provides a guide to getting started with VEDA-BE for TIMES modeling, including 

creating a new database, importing results into an existing database, and viewing simple tables 

and graphs. 

 

2.1 Bringing TIMES results into VEDA-BE 
VEDA-BE requires as input four text files containing full information on each model run that the 

user wishes to process and examine. These files are produced from model run GAMS Data 

eXchange (GDX) files by the GAMS GDX2VEDA utility (see Appendix B). The generic names 

and role of these files are as follows:  

 

¶ <scenarioname>.VD, containing the application VEDA-BE header directives (controlling 

the appearance of the main VEDA-BE table specification form) and actual model data; 

¶ <scenarioname>.VDE, containing the list of individual set member elements for each 

index managed by VEDA-BE with their descriptions; 

¶ <scenarioname>.VDS, where the set grouping information is provided for the various 

sub-sets associated with each index managed by VEDA-BE, and  

¶ <scenarioname.VDT>, containing the topology (RES) information, for 

MARKAL/TIMES  models only.  

 

These files are deposited by the GDX2VEDA utility in the user's GAMS Work folder. (The 

default path is \VEDA\VEDA-FE\GAMS_WrkTIMES for VEDA-FE users, and 

\AnswerTIMESv6\GAMS_WrkTI for ANSWER users, but the user may choose to set up 

different Work folders, for example, for different projects.) 

Following a model run, in order to analyze results in VEDA-BE, these files must first be 

brought into VEDA-BE. This may be done (occasionally, for example, when starting a new 

project) by creating a new VEDA-BE database from the run results, or (far more often) by 

importing run results into an existing database. Both operations are described in this section, 

along with other results management facilities, after quick instructions on how to follow along 

with the DemoS example database used in this document. 

 

2.1.1 The DemoS working example 

Throughout Part V, we will work with the TIMES DemoS_012 model as an example. The user 

may choose to follow along by downloading the Demo model package.2 The 

ETSAP_DemoS_VFE folder should be copied into the userôs /VEDA/Veda_Models directory, 

and the DemoS_VBE folder should be copied into the userôs /VEDA/VEDA-BE/Databases 

folder. 

To create an example run, we have run the DemoS_012 case, changing the run name so that 

we can compare the results to the DemoS_012 run already in the DemoS_VBE database, as 

shown in Figure 1. We have also created the Gams_WrkDEMO folder to receive our results 

files. (See Part IV for more on running the Demo models in VEDA-FE.) 

 

                                                 
2 Available on the ETSAP website along with the TIMES documentation at  

http://iea-etsap.org/index.php/documentation.  

http://iea-etsap.org/index.php/documentation
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Figure 1: Creating an example DemoS_012 run 

 

2.1.2 Creating a new VEDA-BE database 

To create a new VEDA-BE database, from the File menu choose New Database and then select 

Local. Depending on your set-up, you may now see a window titled ñFlavorsò. If so, see 

instructions starting at Figure 5 below. You may also see the following message: 

 

 

Figure 2: Prompt to set file locations 

 

Click ñYesò, and you will be delivered to the Input Files Locations window: 
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Figure 3: The Input Files Locations window 

 

Click Add Path, which will bring up a folder Browse window. Scroll to the Veda_FE folder 

and click the ñ+ò next to it. Then select the GAMSWrk folder you have used in your model run, 

as shown in Figure 4, and click OK 3. 

 

 

Figure 4: Selecting your GAMSWrk folder in the folder Browse 

 

                                                 
3 If you use ANSWER to produce TIMES model runs, the Input Files Location path is set by 

navigating in this browse to your GAMS Work folder (default GAMS_WrkTI) within your 

AnswerTIMESv6 folder. Although the DemoS_012 model is a VEDA-TIMES model, you may 

follow along with the examples in this guide using the pre-existing DemoS_VBE database. 
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This should return you to the Input Files Locations window, where clicking Continue will 

bring you to the Flavors window: 

 

 

Figure 5: Selecting the run to create a new database in the Flavors window 

 

In the Flavors window, click the "+" next to TIMES (the "flavor" of VEDA model that we will 

be working with), and your model run should appear. Select your run and Click OK . You will be 

prompted for a database name (e.g., DemoS_VBE here), whereupon VEDA-BE will create the 

new database and import your run. When the import is complete, you should see your scenario 

listed on the Scenarios tab. 

A note on terminology: In VEDA-FE and ANSWER, model runs are called cases, and are 

assembled from one or more scenarios consisting of input data that are layered to form the input 

assumptions for a particular case. However, in VEDA-BE, the model runs upon import are 

referred to as scenarios. Because VEDA-BE is generally used only to review TIMES model 

output data, this change in terminology should not cause any (lasting) confusion. 

 

2.1.3 Importing results into an existing database 

It is generally more convenient to work from an existing database, if one has been previously 

created for your model/project, because it will likely be already populated with Sets and Tables 

that are useful for analyzing your model. (Throughout this document, we will work with the 

DemoS_VBE database that is distributed with the DemoS model.)  

Upon starting, VEDA-BE will open the last used database, if any. To open a desired 

database, choose Open Database from the File menu. You will see a folder Browse of all the 

databases (folders) in the (default) /VEDA/VEDA-BE/Databases folder, from which you can 

select the desired database4. 

 

                                                 
4 You may store your databases in any location. Each "database" will always be a folder 

consisting of several Access databases, as described in Section 2.1.5. 



 12 

 

 

Figure 6: Opening a database 

 

To import a run or runs into an existing database, from the Results menu choose 

Import/Archive . This brings up the following window: 

 

 

Figure 7: The Import/Archive window  

 

You may see your model run listed here. If so, click on the checkbox next to its name to 

select it, and click OK .  

Alternatively, the Import file list may be blank, because the path to the GAMSWrk folder has 

not been set yet. In this case, click Manage Input Files Locations. This will take you to the 

Input Files Locations window shown in Figure 3, where you can click Add Path and navigate 
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to and select your GAMSWrk folder as described in Section 2.1.2. This should be a one-time 

operation, unless you change GAMSWrk folders, and the Import file list should be populated 

with new results as you conduct runs from now on. 

Note that the Input Files Locations box can also be used to remove a path from a VBE 

database, if desired (for example, if you decide to create separate GAMSWrk folders for 

different projects later on.) 

Once you have selected your run(s) to import and clicked OK , the Tasks window should 

appear, showing you the progress of the import process. Depending on the size of your model, 

this process may take a few seconds (for the DemoS model) up to several minutes for very large 

models. 

 

 

Figure 8: The Tasks window for importing and deleting scenarios 

 

2.1.4 Managing scenarios in a VEDA-BE database 

From the Import/Archive  window, one may perform additional tasks to manage the scenarios 

stored in your VEDA-BE database. Clicking on the Delete tab will bring up a list of all the 

scenarios that are currently in the database. Select the scenarios you want to delete by checking 

the checkboxes next to their names and click CONTINUE . This will bring you back to the 

Import  tab, where you can select scenarios for Import, if desired, and then click OK  to start the 

Delete (and Import, if any) process. 

To streamline the DemoS_VBE database for our use, weôll delete all the scenarios from 

DemoS 1-11. With the Import/Archive  window open, click on the Delete tab to bring up the list 

of all scenarios in the database. Clicking on the checkbox next to "Scenario" (see the circled area 

in Figure 9) will select all scenarios in the list. You may sort the list by scenario name by 

clicking on Scenario, then scroll to the bottom and unselect the DemoS_012 scenarios by 

clicking on each of their checkboxes to clear the checks. Click CONTINUE  and then OK to 

start the delete. 
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Figure 9: Deleting scenarios from the database 

 

From the Import/Archive  window, you may also delete old VD* files from your GAMSWrk 

folder, by clicking on the Delete Source Files tab and selecting the scenarios for deletion. Once 

you have imported scenarios into your VEDA-BE database, the VD* files are no longer needed 

and should be periodically deleted to save disk space.  

Note that if, upon opening the Import/Archive  window, VEDA-BE finds results files with 

the same name but a later time stamp than a scenario already in the database, indicating that you 

have run a new version of a previously imported scenario, it will automatically select that 

scenario for import. You may deselect it, if desired, by clearing the checkbox next to its name. If 

you request the import to proceed, it will first delete the previous version of the scenario. 

 

2.1.5 The structure of a VEDA-BE database 

A VEDA-BE database is a folder residing by default in the /VEDA/VEDA-BE/Databases folder, 

containing several Microsoft Access databases (.mdb files). These include: 

 

¶ One Access database named VEDA_R_<scenarioname> corresponding to each 

scenario that is currently in the VEDA-BE database; 

¶ Access databases named VEDA-R and VEDA-Y. These hold the structure of the 

scenario-specific files, and the scenario and table dimensions, and are meant for the 

internal use of the application. Users should never modify these files; and  

¶ An access database named VEDA_SnT.  

 

The SnT file is of particular importance, as it can be used to transfer Sets and Tables from 

one VEDA-BE database to another, as described in Sections 3.4 and 4.4. The other Access files 

should not be moved or copied by the user from one location to another.   
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2.1.6 Moving/sharing a VEDA-BE database 

The recommended procedure to move an existing VEDA-BE database from one computer to 

another and/or share it with a colleague is to create a new database from one model run, and then 

import any needed scenarios, sets, and tables as follows: 

Select a model run on the old machine, locate the four VD* files from that run in your 

GAMSWrk folder, and compress and move them to the GAMSWrk folder on the other machine. 

Also locate the VEDA_SnT file in the VEDA-BE database folder and copy it to a known 

location on the other machine, such as the Desktop. Next create a new database on this machine 

from the VD* files, following the procedure described in Section 2.1.2. Finally, import desired 

sets and tables from the SnT file, following the procedures described in Sections 3.4 and 4.4. 

Additional scenarios may be imported into the new database by copying their VD* files to the 

new machine's GAMSWrk folder and using the Import/Archive  window.  

Merging scenarios, sets, and/or tables from existing one database into another may be 

accomplished by following the same procedure, minus the creation of a new database.  

Note that it is not recommended to short-cut this procedure by moving the entire database 

folder and/or the SnT file to the new machine. Differences in VEDA-FE settings between the 

two machines may cause the required SnT file format to be slightly different, resulting in 

incompatibilities. 

 

2.2 Orientation to the main VEDA-BE window 
If you have imported and deleted scenarios from the DemoS_VBE database as described in 

Section 2.1, your screen should now look something like that shown in Figure 10.  

The arrows in Figure 10 call out the primary features of the main VEDA-BE window. Below 

the Main menu bar (described in Section 2.2.2), the window is divided in two. The left panel is 

the Table definition panel, which contains at its top a dropdown list of existing tables (if any 

have been previously defined). The drop-down menu also contains the option to define a new 

table, as shown in Figure 10. Underneath the menu is the list of dimensions and elements that 

describe the selected table (if any). The user can choose (and then optionally modify) a pre-

defined table from the list, or create a new one altogether. Note that the list of tables shown is the 

one in the folder that has been selected under \View\Open folder(s) in the main menu (see 

Section 4.4). If no folder has been selected, all tables are shown. The table definition process is 

described in Section 4.1. 

The right panel holds the Dimension Tabs, which display the detailed lists of all elements in 

the database. The available dimensions for TIMES models are described in Section 2.2.1. 

Additional features of note in the main window include: 

 

¶ The Units drop-down menu allows the user to specify the native model units that are 

associated with the table. If the user has defined custom units and conversion factors 

(discussed in Section 5), the display units of the table may be modified inside the table 

view. 

¶ The View table(s) button processes the table definition, and produces the tabular cube 

view (see Section 2.3) according to the specified criteria. 

¶ The Global Filter status bar at the bottom indicates whether global filters have been set, 

and if so, for which dimensions and elements. This feature allows the user to set filters 

that will apply to all tables viewed and then later to easily remove them for all tables, 
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without having to redefine the tables. See Section 2.3.5 for instructions on this extremely 

useful feature. 

 

Figure 10: The main VEDA-BE window 

 

2.2.1 The dimension tabs and items lists 

The Dimension tabs organize all the items that are available to view in the VEDA-BE database. 

Each tab lists the available elements corresponding to that dimension. Note that for the Process 

and the Commodity dimensions, the tab is divided into lists of sets of items that TIMES and/or 

the user have defined (above) and the items themselves (below), as shown in Figure 11. 

Each element in a dimension has a code and a description. The description comes in two 

flavors: the original description provided from the model, and the Veda description. You may 

toggle between the Veda and Original descriptions by right-clicking with the cursor in the 

description column and selecting Display Type from the pop-up menu. Initially, these two 

descriptions are identical, but the user may change the Veda description at will by selecting Edit 

description from this pop-up menu. This feature is particularly useful for scenario descriptions, 

and may also by useful for set descriptions or region names, in order to adapt the heading of 

table columns or rows to the terminology of a particular report. 

For the TIMES models, the 9 dimensions are:  

 

¶ Attribute : describing the kind of results data to be displayed. There are many VEDA 

attributes handled for the TIMES models, including process capacities and investments, 

commodity flows, costs, and marginals. See Appendix A for a full listing. 
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¶ Commodity and Commodity Set: a commodity is an energy form, a material, an 

emission, or a demand category. In short, a commodity represents a link in the RES 

network (whereas a process, as described below, represents a node of the RES). A 

commodity set is a group of commodities defined by the model or by the user. 

Commodity sets are convenient ways to avoid having to list many commodities when 

defining a table. They will be discussed in detail in Section 3. 

¶ Process and Process Set (Figure 11): a process is the generic name for a technology or 

an energy source or energy/emission sink. A process set is a group of processes defined 

by the model itself or by the user. Process sets are a convenient way to avoid having to 

list many processes when defining a table. They will be discussed in detail in Section 3. 

 

 

Figure 11: The Process tab, showing process sets above and processes below 

 

¶ Period: lists all the periods in the model, by milestone year. 

¶ Region: the various regions represented in the model.  

¶ Vintage: the vintage year corresponds to the period in which a process was initially 

installed, as opposed to the period in which activity occurs. This view may be useful for 

technologies whose characteristics change with vintage. This dimension also contains the 

reserved tags 0, -, and ¤ for use in characterizing capacity additions and retirements (see 

Appendix A). 

¶ Time Slice: sub-divisions of model periods according to seasons and time-of-day.  

¶ User Constraint: lists all user constraints in the model, along with reserved TIMES tags 

that distinguish objective function components (see Appendix A). 

¶ Scenario: all model runs currently imported in the database, as described in Section 2.1.  
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2.2.2 VEDA-BE main menus and toolbar 

This section summarizes the features available under each of the main menus, as follows. 

 

¶ File: contains commands to create a New database and Open an existing one; to Backup 

all files in the current database as a single Zip archive and to Restore a database from 

such an archive; and to Quit VEDA-BE. 

¶ View: besides the usual view choices such as showing or hiding parts of the screen, this 

menu has two important functions: a) to allow the user to select subsets of tables in 

specific folders, and b) to choose the execution mode (interactive or batch). See Sections 

4.4 and 6.2 for these advanced features.  

¶ Tables: this menu allows the user to define a new table, to save or delete a table, to 

import tables defined in another database and export tables to share with another 

database, to erase Cube files (the final form in which a table is organized), and to open 

the Table Master. See Section 4 for defining and managing tables. 

¶ Sets: this menu allows the user to create new sets, to edit, delete, or refresh existing sets, 

to import sets defined by another user, and to export sets to another location. See Section 

3 for all operations on sets. 

¶ Results: this menu allows importing and deleting results, as well as defining the 

directory where result files are stored, as described in Section 2.1.  

¶ Tools: this menu offers a diverse array of tools, including user Options for setting default 

table layouts and formats (discussed in Section 4.2) and settings for working with 

Exports and Batch Mode (Section 6); operations on Cube Files (Section 2.3.7); the Units 

facility (Section 5); and the ability to Update Excel files containing calculations and 

graphs based on VEDA-BE tables (Section 6.3).   

¶ Help: this menu provides links to the KanORS Veda Support website and Veda Support 

Forum. The Forum has an active user community and is a very good source of 

information for beginners as well as advanced users. 

 

2.3 Viewing tables 
We are now ready to work with the tables that have been defined in the DemoS_VBE database. 

Weôll begin by verifying that our test run of the DemoS_012 scenario has succeeded in 

duplicating the same solution, by selecting the _SysCost table from the drop-down menu in the 

Table definition panel, as shown in Figure 12. Note that this table is so useful in initial 

assessment of model runs that its creator has chosen to begin its name with an underscore ( _ ) 

character, so that it will always sort at the beginning of the table list. 

The Table definition panel now shows us how this table is constructed. Its specifications 

consist of only a single entry: the attribute Reg_obj. Clicking on the Attributes  tab shows us the 

description of this item: Regional total discounted system cost, as shown in Figure 13. Note that 

this item appears in bold, because it is part of the currently selected tableôs definition. 

Below the Table Definition form, we see the tableôs description, assigned by its creator: 

Objective Function Value. We also see that the tableôs creator has set the Units for this table to 

M Euro. These are the native units in the model for the costs shown in this table. Having set the 

native units in the table definition process allows the user to make use of the Units function to 

later change the display units of the table to any units of their choosing.  
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Figure 12: The _SysCost table definition 

 

 

Figure 13: The Att ributes tab 

Clicking on View Table(s) brings us into the table View window, as shown in Figure 14. 

VEDA-BE tables are highly dynamic data cubes that may be readily rearranged. Table 

dimensions are shown in either rows (as for Scenario in this example), columns (Region), or "on 
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the page", meaning sitting at the top, as Attribute is here. Dimensions in rows or columns are 

enumerated there, while dimensions on the page are summed over. In this case, there is only one 

Attribute in the table (Reg_obj), so having it on the page merely gets it out of the way without 

changing the results shown.  

Hovering the cursor over any (black) dimension header will cause a cross-hair to appear, 

allowing you to hold down the cursor (left-mouse) and drag this dimension to any other position 

in the table (where a green line will appear). Dragging Region to the top will remove the 

enumerated Region data from the table and show only the sum across regions, as shown in 

Figure 15. Note that the Region header is now enclosed in asterisks ( * ), to alert us that multiple 

values are being summed over. 

The user must take care that dimensions on the page are only those that it is meaningful to 

sum over. For example, it rarely makes sense to sum over Attribute (with the exception of the 

Cost_ components), so when there is more than one Attribute in a table, it should be shown in a 

row or column. Similarly, summing over Scenario is never meaningful, and so Scenario should 

always be in a row or column (with the exception of tables used in single scenario Excel 

workbooks for update using the features described in Section 6.3, to be used with the Global 

Filter selecting a single scenario.) 

 

 

Figure 14: Vi ewing the _SysCost table 

 

The order of multiple dimensions in row and column positions determines the order in which 

data is nested. (See Section 2.3.6 for an example.) 
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Figure 15: The _SysCost table with Region summed 

 

With this table, we can verify that our test run of DemoS_012 has produced the same 

objective value, and hence the same solution as the original run. However, let us use this simple 

table to explore a few more features in the View window. 

 

2.3.1 Sub-totals 

Dragging Region back to its original column position allows us to see (as in Figure 14) that the 

creator of this table opted to have the displayed values summed over Region. This option is 

toggled by right-clicking while the cursor lies in the row or column listing for the desired 

dimension (in this case, on one of the region names) and selecting Totals from the menu that 

appears. As with dimensions held on the page (rather than in rows or columns), the user must 

take care that the items summed produce a meaningful total.  

 

2.3.2 Changing item display from name to description 

From the same menu, one may choose the Display Type for the selected dimension. As shown in 

Figure 16, the Display Type menu offers the option to view items in the selected dimension by 

their Code (short name), Description, or both, in either order. Switching Scenarios here to a 

display type that includes the description may help us keep track of which scenario is which, for 

example. Note that when only the Code or Description is selected, the unselected option appears 

as a tooltip when you hover over a scenario entry.  

 

2.3.3 Unit conversion 

If a table's native units and relevant unit conversion factors have been specified, a table's display 

units can be converted in the cube (and saved, if desired). Clicking on the drop-down menu next 

to Active Unit above the top of the table reveals that, in addition to the table's native M Euro 

unit, another relevant unit (and its conversion factor with MEuro) has been defined: B Euro.  
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Figure 16: Choosing the display type 

 

Selecting B Euro from the drop-down menu converts all data in the table. Defining units and 

conversion factors is discussed in Section 5. 

 

2.3.4 View window toolbar 

The view window has a toolbar with several icons. The name of each button is shown when the 

cursor is hovered over the corresponding button. Moving from left to right, here is a brief 

description of the tool bar buttons: 

 

¶ Decrease or increase the number of digits after decimal; 

¶ Save table changes. The first button saves the highlighted table only, and the next button 

saves all tables currently on screen (in the case of multiple tables). If changes were made 

while in view mode, the user is asked to provide a new name or to use the old name for 

the table (writing over its previous specifications). If you begin entering a new name, a 

checkbox will appear to allow you to retain the old table (with its original name) or 

substitute the new name for the old. Note that these save options save the definition of the 

table, as modified in view mode, as well as any layout modifications. They do not save 

the data values in the table. These are regenerated from the table definition each time the 

table is opened by choosing View Table(s) in the main window, unless the Save Cube 

Files user option has been selected, as described in Section 2.3.7.  

¶ Sort the table. Ascending and Descending sort table rows by the data in the first column 

(only), while Default returns to sort by the row name. This feature can be useful when 

trying to identify the largest flows/costs in a table; 

¶ Hide/Show blank/zero values; 
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¶ Export table (four options are provided: Excel, Word, Html, Text, of which Excel is the 

recommended option) or copy a portion of the table on to the clipboard. When the table is 

exported to a file, the date and time are appended to the tableôs name to constitute the 

name of the saved file. See Section 6 for more on using VEDA-BE in conjunction with 

Excel. 

¶ Produce a graph of a selected table area: first block the table cells desired, then press the 

graph button (discussed further in Section 2.3.8); 

¶ Print and Preview the current table; 

¶ Set layout preferences (appearance, font, colors); 

¶ Set the way multiple windows are shown (cascade, horizontally, vertically). These 

options are useful when several tables are viewed simultaneously.  

¶ Close the view window. (You may also close individual tables by clicking on the X in the 

upper righthand corner of that tableôs window).  

 

The /\ button located on the far right below the toolbar toggles showing and hiding the tableôs 

description in the header.  

 

2.3.5 Global Filtering  

While we could easily verify, in this simple table, that the objective function values for the two 

scenarios we wished to compare were identical, in fact we made this task harder for ourselves by 

including four extraneous scenarios in the table. In general, efficient model results analysis is all 

about controlling and limiting what you see to only the essential items. The global filter feature 

supports this practice. 

Global filters are set in the main VEDA-BE window. Close the current table (by clicking on 

the X in the upper right corner of the window or by clicking the Exit  icon). Because we have 

modified the table layout, we are prompted to choose whether to Save our changes, Exit  without 

saving, or Cancel and keep the table open. As with the Save toolbar buttons described in Section 

2.3.4, clicking the Save button will give you the further choice of saving with a new name 

(optionally retaining the original table) or writing over the original table.   

Back in the main window, there are two methods to set a global filter. Both start from the 

Scenarios tab: 

 

¶ Option 1: hold down the Control key, and click on the desired scenarios in the scenarios 

list. Their rows will turn yellow, to indicate that they have been set within the global 

filter. 

¶ Option 2: right click anywhere within the scenarios list, and choose Global Filter  from 

the menu that appears. This brings up the selection window shown in Figure 17. Here you 

may select individual scenarios by clicking on them (turning them bold blue), filter 

scenarios by code or description, and Select or Unselect All  from the filtered list.  

 

Setting the global filter for the original and re-run DemoS_012 scenarios results in the 

window appearance in Figure 18. The global filter status at the bottom now shows us that the 

global filter has been applied for the selected scenarios. The checkboxes allow you to remove the 

filters by dimension (if filters have been set for one or more dimensions) while retaining their 

specifications. The filters may be reengaged later by re-checking the box.  
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Figure 17: Selecting scenarios for a global filter 

 

 

Figure 18: Main window with global filter set on scenarios 

 

When we click View Table(s) with the filter engaged, we now see only the two selected 

scenarios. This filter will remain active for any subsequent tables created, until it is removed. 

Tables already open will not be affected. 
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Because scenarios and scenario names change often, and the global filter facilitates viewing 

only the scenarios you choose, it is recommended to never include scenarios in a table definition, 

and to simply use the global filter to select scenarios for viewing as you work. Global filters may 

also be set for other dimensions: Region may be convenient for analyzing results in large multi-

region models, and Attribute can be useful in conjunction with the ExRES feature described in 

Section 2.4, to limit results shown in the full attributes mode. 

To save a global filter for later re-use, click on the Gear icon in the lower right corner of the 

main window. Choose New, enter a name for the filter, and click the ñcheckò icon. The filter 

may now be selected at any time by clicking on its name from the drop-down menu under the 

Gear icon. 

 

2.3.6 Additional functions in the table view 

To fully appreciate the power of the VEDA-BE table viewer, we need to work with a more 

complex table. Set a global filter for scenarios DemoS_012, DemoS_012b (carbon tax), and 

DemoS_012c (solar subsidy), and select the ELC Plants Production table. This table consists of 

the attribute Var_Act, or process activity, and several process sets, each named ELExxx. Click 

View Table(s) to open the table view. When we first open the table, it looks like Figure 19.  

 

 

Figure 19: The ELC Plants Production table, as first opened 
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We have Scenario, Region, and ProcessSet on rows, and Period on columns. The ProcessSet 

display has been set to Description Only, and the units have been set to Billion Kwh, from their 

original PJ. 

Let us first drag Region up above to simplify the table. Then drag Scenario to the right of 

ProcessSet. This makes the table appear as in Figure 20 and allows us to compare power plant 

activity by type across scenarios more easily. We see, for example, that coal and gas plants 

entirely shut down by 2025 in the DemoS_012b (carbon tax) scenario, replaced by wind and 

solar plants, and that in the DemoS_012c (solar subsidy) scenario, solar plants take market share 

primarily away from wind plants, leaving the others largely unchanged. 

 

 

Figure 20: The ELC Plants Production table, as rearranged 

 

To get additional detail, pull Process down to the row headers, between ProcessSet and 

Region, so that we may still compare scenarios directly against each other. We see that most of 

the process sets in the table contain more than one process that operates in these scenarios, 

generally an existing process that retires partway through the model horizon, and a new process 

whose activity grows over time. (We will see in Section 3 how these process sets are created.) 

We can focus the view further by removing some items temporarily from view. Each (black) 

dimension header contains a triangle revealing a drop-down menu of all items under that 

dimension in the table definition when clicked. Individual items can be deselected and reselected 

by clearing and re-checking the checkbox next to their names, and the entire list can be selected 

or cleared by holding down the Control key while clicking a single checkbox. 

For example, by selecting only Solar/PV and Wind power plants from the ProcessSet list, and 

only DemoS_012 and DemoS_012c from the Scenarios list, and then pulling both ProcessSet and 

Process up above, we now see the total generation from wind and solar plants in these two 

scenarios, and can see just how close the totals are (Figure 21).  
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Figure 21: The ELC Plants Production table, rearranged to show total solar and wind plant 

activity  

 

Note that if you choose to Save the table after these modifications, both the process set 

selections and the scenario selections will be saved in the table definition, because explicit 

choices have been made for both. 

An alternative to removing items from a table while managing the volume of information 

displayed is to selectively collapse and open sections of the table using the ñ+ò and ñ-ò icons 

next to elements that have dimensions nested beneath them. For example, returning to the 

original ELC Plants Production view shown in Figure 19 and clicking ñ-ò icon next to 

DemoS_012 in the Scenarios column collapses all the results for that scenario, showing just the 

total over all collapsed rows. You may collapse all the table sections associated with a particular 

dimension by right clicking on any item in that dimension and choosing Details from the drop-

down menu that appears. You may then selectively reopen desired sections by clicking on the 

relevant ñ+ò icon. 

 

2.3.7 Saving data cubes 

The table Save operation described in the previous section saves the definitions and layout 

options for tables, which will be recreated from these saved specifications the text time the table 

is viewed. Another kind of "save" operation is possible: saving the data cube itself as it has been 

created. The option to do so is a global user preference, set by choosing Options from the Tools 

menu in the main window, and then checking the box labeled Save Cube Files. If selected, this 

option will reopen an existing table almost instantly, as long as the content of the table has not 

changed since the last request. VEDA-BE keeps track of any potential changes and recreates the 

cube when necessary. This option can greatly speed up work if you expect to view the same 

tables repeatedly. 

When viewing saved cube files, the pivot, select and deselect, and subtotal options are all 

available, but swapping code and description is not. All cubes are deleted whenever scenarios are 

imported or deleted. Choosing Delete Cube File(s) from the Tools menu will manually force a 

delete of all saved cubes. 
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2.3.8 The VEDA-BE graphing function 

A final feature available in the view window is the graphing function. An entire data table or any 

portion thereof may be graphed by selecting the desired data points and either right clicking and 

choosing Graph from the drop-down menu or clicking the graph button on the toolbar. (If no 

data is selected, the entire table will be graphed.) For example, returning the ELC Plants 

Production table to its original Figure 19 configuration, selecting all the data rows for REG1 in 

scenario DemoS_012, and clicking the Graph button yields the graph shown in Figure 22.  

The toolbar at the top of the Graph window contains options to change the type of graph, 

switch rows and columns, copy to the clipboard or export to Excel, and toggle the legend, as well 

as a Graph Settings window with numerous options to format the graph, as well as to hide or 

remove individual series. These simple graphs can help the user quickly get a visual feel for one 

or more data series, but for creating and maintaining more complex or customized graphs for 

presentations and reports, the Update Excel File feature discussed in Section 6.3 is 

recommended. 

 

 

Figure 22: Creating a simple graph in VEDA-BE 

 

2.4 Viewing results in the ExRES 
It is not necessary to define a table every time you wish to view results. Another equally 

powerful, but quite different method for viewing results is the ExRES (for ñExtended RESò). 

This tool lets you zero in on model results as they are connected in the modelôs Reference 

Energy System (RES). Starting from the main window, the ExRES can be invoked for any 

process or process set, commodity or commodity set, or user constraint to rapidly get results 

information for that item or set. 
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For example, to view results data for commodity BIO (Biomass), right click on its listing on 

the Commodity tab and choose ExRES from the menu that appears. This will create the table 

shown in Figure 23 for all scenarios in the currently set global filter. It shows all data associated 

with the VAR_Fin (Commodity Consumption by Process, or uses) and VAR_Fout (Commodity 

Production by Process, or sources) attributes for the selected commodity. (Had we launched the 

ExRES from a process, VAR_Fin and VAR_Fout would still be the displayed attributes, now 

representing all inputs to and outputs from the selected process.) 

 

 

Figure 23: The ExRES for commodity BIO 

   

This input-and-output-flows view of the ExRES may be toggled with a full results details 

view by clicking the third icon from left in the view window menu bar. 

  

Doing so will display all the results data associated with the selected item. Clicking the icon 

(which changes appearance in this mode to indicate that additional data is being shown) again 

will return to the flows-only view. The full results ExRES view may be refined by setting a 

global filter on desired attributes. For example, setting a global filter on EQ_CombalM, 

VAR_Fin, and VAR_FOut can aid in fuel chain debugging by allowing you to see only 

commodity production, consumption, and prices. 

The ExRES view allows you to move up and downstream in the model RES to trace the 

sources and/or uses of commodities, making it a key tool for model debugging. Clicking on any 

process or commodity name in the table view will launch an ExRES window for that item. This 

may be pursued as far up or down the RES network as needed.  
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For example, clicking on FTE-RSDBIO in the table shown in Figure 23 reveals that this 

process merely changes the name of BIO to RSDBIO for purposes of sector fuel accounting 

(Figure 24). Clicking on RSDBIO then allows us to see that the primary use of increased 

residential biomass in the carbon tax scenario is a new space heating technology (where the 

tooltip of the process description has been shown in Figure 25 by hovering over the process 

name RSHNBIO1).  

 

 

Figure 24: The ExRES for FTE-RSDBIO 

 

To make it readily apparent when you are using an ExRES rather than table view, it is 

recommended to use the view window formatting tool, available from the paint bucket icon 

 in the view window toolbar to make the formatting of ExRES views distinct from table 

views. Figure 25 shows an example, where the table body (Back Color menu option) and items 

lists (Headings Back Color menu option) background color defaults have been changed. Once 

set in a single ExRES view, these formats will be active for all future ExRES views launched in 

the database. 

The ExRES can also be invoked within the table view mode, by right clicking on any 

process, commodity, process set, or commodity set name in the table and choosing ExRES from 

the menu that appears (see Figure 26). This is an excellent way to further investigate the results 

you see in any table.  

From the main window there is an additional ExRES function available by right clicking on 

any commodity, process, or user constraint name: the Related ExRES. This menu item allows 

you to generate an ExRES as follows: 

 

¶ If selected for a commodity, all Processes consuming or producing that commodity, or all 

User constraints involving that commodity; 

¶ If selected for a process, all Commodities being consumed or produced by that process, or 

all User constraints involving that process; and 

¶ If selected for a user constraint, all Commodities or Processes involved in that user 

constraint. 



 31 

 

 

Figure 25: The ExRES for RSDBIO, with background coloring options set 

 

 

Figure 26: Invoking the ExRES within a table view 

 

For example, right clicking on UC_RNW-PP_LOW on the UserConstraint tab and choosing 

Related ExRES of Ą Process generates the ExRES shown in Figure 27, displaying all inputs 

and outputs of the processes involved in that user constraint. 
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Figure 27: The Related ExRES for UC_RNW-PP_LOW 
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3 Sets: A powerful tool 
A key building block in the construction of VEDA-BE tables is the ability to create user-defined 

sets of model processes and commodities. While simple tables, such as the _SysCost table 

viewed in Section 2.3, do not require them, most VEDA-BE tables make use of process and/or 

commodity sets. A set is a group of like items grouped by rule in order to view their results 

together (and in VEDA-FE, to apply common input data.) Upon creation, a VEDA-BE database 

contains only those sets passed from the model by the GDX2VEDA utility, such as process sets 

ELE (electric power plants), DMD (demand devices), and PRE (energy processes), and 

commodity sets DEM (demands), ENV (emissions), and NRG (energy carriers). 

Because a TIMES model may contain hundreds, or even thousands, of processes, the ability 

to group items into sets using logical rules becomes an essential component in the analysis of 

large models. 

Remark: Note that the importance of sets has implications for model design. Structured 

naming conventions for items must be developed and scrupulously adhered to in order to make 

use of the ability to create sets using rules based on item names. Item descriptions may also be 

used in set creation, and so should not be overlooked for holding, in carefully structured form, 

information needed ï or information that may be useful in the future ï to create sets5.  

 

3.1 The set definition window 
Set definitions can be viewed, edited, and created in the set definition  window, which can be 

accessed for an existing set by selecting Edit Set from the Sets menu or right clicking on a set 

name on the Process tab and selecting Edit/View Set from the menu that appears, or, for a new 

set, by choosing New Set(s) from the Sets menu. A combo box in the upper lefthand corner of 

the allow the user to switch between working with commodity and process sets. 

The set definition window allows sets to be defined through rules that include and/or exclude 

items based on: 

 

¶ membership in other sets, 

¶ characters in the item name and/or description, and 

¶ for process sets, input and output commodities. 

 

In specifying rules for item names and descriptions, the wildcards ñ?ò, ñ_ò, and ñ*ò may be 

used to specify a single character wildcard (question mark and underscore6) and a general 

wildcard (asterisk) for any number of characters, respectively. 

The rules that define any existing set, and its resulting members, can most easily be examined 

by right clicking on its listing on the Commodity or Process tab and choosing Edit/View Set 

from the menu that appears. Note that to manipulate the set definition form in any way, including 

                                                 
5 See Wright and Kanudia (2015), ñHighly Detailed TIMES Modeling to Analyze Interactions 

between Air Quality and Climate Regulations in the United States,ò in Giannakidis, G., Labriet, 

M., Ó Gallachóir, B., Tosato, G. (Eds.), Informing Energy and Climate Policies using Energy 

Systems Models: Insights from Scenario Analysis Increasing the Evidence Base, Springer, for 

one example of how item descriptions have been packed with information in the FACETS 

model. Available at: http://facets-model.com/mats/. 
6 Note that to filter for a underscore in an item name or description, it is necessary to enclose it in 

square brackets (ñ[ ]ò) so that it will be interpreted as a literal character, rather than a wildcard. 

http://facets-model.com/mats/
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to scroll through the Exist in Sets lists, you must press the Edit Set button in the lower righthand 

corner of the window. Within the window, you may move to view another set by selecting its 

name from the Set name drop-down menu in the upper lefthand corner of the window. 

Figures 28-30 show several examples of how these rules may be combined to create sets. 

Figure 28 shows how this window is used to specify a very simple set definition: all commodities 

that contain the string "GAS" in their names. 

 

 

Figure 28: The NRG_GAS set definition 

Figure 29 shows an example of a definition making use of the Exist in and Input Commodity 

criteria: all items in the set ELE that take input commodities having any of four specified strings 

in their names.  

Figure 30 shows a combination of inclusion and exclusion rules to create a very useful type 

of set: all items that exist in the set NRG but not in any of six user-defined commodity sets. This 

set is looking for energy carriers that have been missed in defining the NRG_* user-defined sets, 

and should be empty when all these sets have been properly defined. 

 

3.2 Creating and editing sets 
Sets may be created either by modifying an existing set from the Edit/View Set function 

described in Section 3.1 or by selecting New Set(s) from the Sets menu. Both methods use the 

set definition window described in the previous section to enter the rules to define the set.  

Rules for Inclusion and Exclusion of items can be defined separately in the left and right 

halves of the left panel. The top portion of each half provides checkboxes for inclusion/exclusion 

based upon set membership (Exist/Do Not Exist in Sets boxes). Above these boxes, the 

binoculars icon  opens a search window that may be used to search for sets by name and/or 

description. The ñXò icon to the left of the binoculars clears all selections made. Multiple set 

choices made here are combined with an OR logic. That is, if multiple sets are selected for 
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Inclusion or Exclusion, an item must be a member of only one such set to be included or 

excluded. 

 

 

Figure 29: The PP_FOSSIL set definition 

 

 

 

Figure 30: The NRG_MISS set definition 
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Below the set checkboxes are rows in which inclusion/exclusion criteria may be entered 

based upon item name, description, and, for process sets, input and output commodity. Multiple 

criteria may be specified on the name/description/input/output lines, separated by commas (and 

without spaces. These commas within a single line are always interpreted as logical OR. That is, 

to belong in the set specified in Figure 29, the process input commodity must fit only one of the 

four criteria entered into the Input commodity is like line on the Include side of the form. 

Two sets of AND/OR radio buttons are found on each of the Include/Exclude sides. The 

upper one allows the user to control how the set membership and remaining conditions are 

combined. AND here means that both the set membership and the other conditions must hold, 

while OR means that only one is required. For example, again in Figure 29, the choice of AND 

in upper left AND/OR selection means that an item must be in the set ELE and meet one of the 

four stated input commodity conditions in order to belong. 

The bottom set of AND/OR radio buttons on each side controls how conditions on the 

remaining four (two for commodity sets) rows are combined. AND means that conditions stated 

on different rows must all hold, while OR means that only one such condition must hold. 

All of the inclusion and exclusion conditions are logically combined separately, and the final 

set consists of all those items that meet the inclusion conditions and do not meet the exclusion 

conditions. For example, the set shown in Figure 30 includes all items that exist in the set NRG 

and do not exist in all six specified commodity sets. 

Note that sets that are based upon including/excluding members of user-defined sets may not 

be themselves used as Exist/Do Not Exist in Sets criteria, because such nesting of set 

memberships would cause ambiguity in set update processing. 

There are often many possible ways to define a particular set of items. When choosing rules 

for set definition, consider which definition will be easier to maintain as your model evolves over 

time. In general, when choosing between rules based upon name/description or commodity 

input/output, it is recommended to choose the topology-based option wherever it is equally 

parsimonious, because it is more likely to be robust to future model development.  

Once rules have been specified, press the Shortlist button to view the qualifying items. The 

right panel will list qualifying items in the region selected from the Parent Dimensions Region 

menu above the Include/Exclude panels on the lefthand side (by default, the alphabetically first 

region). If items may vary by region, you may wish to check the lists of qualifying items in other 

regions by selecting them from the menu and pressing Shortlist again. If your criteria do not 

yield any items, the following message will appear. Once it fades, you may create an empty set 

or modify your criteria. 

 

 

Figure 31: No elements shortlisted message 
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Although it is possible at this point to remove some of the shortlisted items from the set 

definition by manually clearing the checkboxes next to their names, this is not recommended. If 

needed, you may enter exclude conditions for particular items based upon their 

names/descriptions.  

Once the set criteria have been satisfactorily defined, press the Create Set button (or, if you 

have been modifying a previous setôs definition, the Update Set button), and a window opens to 

let you name the set (up to 10 characters) and provide a description. If you leave the description 

blank, it will be automatically set identical to the name. A comment for the set (such as its 

intended use) may also be entered at this time, and will appear in the set definition window under 

the description.  

When editing a previously existing set, entering a new name will create a new set with that 

name, leaving the old one unchanged, whereas clicking OK without changing the set name will 

result in overwriting the old definition with the new. 

You may define and/or edit multiple sets in the window before choosing Close when you are 

ready to return to the main window. 

Set memberships are refreshed from their definitions whenever new results or sets are 

imported and when tables using them are viewed.  

 

3.3 Managing sets 
Individual sets may be deleted by right clicking on the setôs name listing on the Commodity or 

Process tab and selecting Delete Set from the menu that appears. You will be prompted by a 

window similar to that shown in Figure 32, letting you know which tables the set is used in and 

asking you to confirm or cancel the delete.  

 

 

Figure 32: Confirm set deletion window 

 

Multiple sets can be deleted by choosing Delete Set(s) from the Sets menu. This brings up a 

window in which sets may be searched for by name/description, and their membership and table 

usage viewed before choosing to delete them. 

The following actions can be performed on sets by choosing the relevant item from the menu 

that appears upon right clicking on a set listing on the Commodity or Process tab: 
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¶ Copy set: prompts you to enter a name for the new set. You may then modify the new set 

as needed;  

¶ Rename set; 

¶ Edit description; 

¶ Copy set elements to clipboard: puts the names of all set members in the clipboard for 

pasting wherever needed; 

¶ Used in tables: brings up a window showing which tables the set is used in; 

¶ Comment for set: allows you to enter a comment which will be visible when the set is 

viewed/edited in the set definition window. 

 

3.4 Sharing sets 
To share set definitions to another database/user/computer, there are two options. All sets in the 

database may be shared by saving the SnT file found in the database folder of the source 

computer to a known location on the second computer. Open the desired destination database 

and choose Import Set(s) from the Sets menu, and then select Access from the dropdown menu 

that appears. This will bring up a Browse window. Locate and select the folder containing the 

SnT file. (Note that the SnT file itself will not become visible in this browse, only the enclosing 

folder.) Next choose Commodity or Process sets from the Select Dimension window that 

appears. This will bring up the Select window shown in Figure 33.   

 

 

Figure 33: Select sets window for importing sets 
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You may enter desired criteria, if any, based on code and/or description. Select/deselect 

individual sets by clicking on their names (which will turn them bold blue), and/or Select 

All/Unselect All with the buttons in the bottom righthand corner. All selected (bold blue) sets 

will be imported into the destination database when you click OK .  

If a set or sets are selected for import with names matching ones already in the database, the 

following window will appear. You can choose to import and overwrite, or skip these sets. 

 

 

Figure 34: Import set overwrite prompt  

 

The SnT file may also be used to share sets created in VEDA-BE with VEDA-FE for use in 

specifying inputs ï for example, to identify qualifying renewable electricity generation processes 

for a portfolio standard ï by pointing VEDA-FE to the VEDA-BE database folder, using the File 

Locations tab of the VEDA-FE User Options window. 

To share only some of the sets from the source database, choose Export Set(s) from the Sets 

menu, and Excel or Text from the dropdown menu that appears. Next select Commodity or 

Process sets, and provide a name and location for the export file in the window that appears. 

This will bring up a search window similar that shown in Figure 33, where you may search for 

and select sets for export. Sets may then be imported into the destination database by choosing 

Import Set(s) and selecting Excel or Text, as relevant, from the dropdown menu, and then 

following the search and select procedure described above. 
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4 Working with tables 
This section describes how to define and modify tables, how to set default table layout and 

formatting options, how to use the aggregation rules function to create some advanced table 

types, and some tools for managing and sharing tables. 

 

4.1 Defining a new table 
As introduced in Section 2.3, tables are defined in VEDA-BE by specifying which elements from 

each available dimension are to be included. You may think of table creation as a filtering 

process. The VEDA-BE database contains all the results information from the currently imported 

scenarios. Each table selects from and limits that information into a particular view, which can 

then be further shaped in the View Window. 

Table definition takes place in the VEDA-BE main window. You may start the process by: 

 

¶ Choosing <New Table> from the top of the Table Selection drop-down menu in the 

upper lefthand corner of the Table Definition form (see Figure 10); 

¶ Choosing New Table from the Table menu; or 

¶ Pressing Crtl+N . 

 

All three options will give you a blank table definition form, which you may begin filling 

with specifications. Elements may be added to the definition form manually or via the search 

engine, as described below. On some occasions, you may find it more convenient to begin 

creating a new table by selecting and modifying an existing, similar table. When you request the 

table view, you will be given the opportunity to save the modified table with a new name, 

optionally retaining the old table, or to overwrite the previous table definition. 

Manual filtering:  Select the desired dimension tab in the right panel and locate the desired 

element in the appropriate list. (Having clicked on any element on a dimension tab, you may 

quickly jump to another element by typing the first letters of its name.) Double-click on the 

selected element (or press the space bar, or press the Insert key) to add it to the left-side table 

definition form. The chosen element is now displayed under the dimension heading in the 

window on the left, while in the right panel its entry turns bold to indicate that it is part of the 

current table definition. This operation can be reversed by highlighting the selected element in 

the left panel and double clicking on it (or pressing the space bar, or pressing the Delete key).  

Filtering via the Search Engine: in the case of dimensions containing many elements, 

manual filtering may quickly become very awkward and time-consuming, due to the sheer 

number of elements. The search tool, launched by clicking the binoculars icon next to each 

dimension listing, allows filtering via a combination of inclusions and exclusions based on the 

names (short or long) of the elements in the dimension being considered. The list of elements in 

the bottom part of the window will be filtered as you type, showing the results of the search. 

Individual items may now be selected from this list by clicking on their names, turning them 

bold blue to show that they are selected, or the entire list may be selected/deselected using the 

Select All /Unselect All buttons. The OK  button transfers the selected items to the table 

definition form. (Note that in doing so, they overwrite any items of the same dimension that are 

already on the table definition form.) 

For example, Figure 35 shows one way in which the search engine can be used to select all 

the sector fuel process sets in the DemoS_VBE database. These may then be added to the table 
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definition form (replacing any process sets already loaded onto it) by clicking Select All and 

then OK . 

 

 

Figure 35: Using the search feature to add elements to the table definition 

 

Dimensions for which no elements are specified for a given table are processed as follows: 

 

¶ Dimensions that are not relevant to a given table are left off the table. (For example, the 

_SysCost table shown in Figure 14 lacks the process and commodity dimensions because 

these are not relevant dimensions of the Reg_obj attribute.) 

¶ For relevant dimensions for which no specifications have been provided, all available 

elements are presented in the table, subject to any global filter currently in place (see 

Section 2.3.5). 

¶ The exception to the previous rule is that processes and commodity sets are not added to a 

table when not specified. This is because any given process or commodity can belong to 

any number of process/commodity sets, and so no unambiguous procedure can be used to 

select sets to be added to such a table. 

 

If you wish to make use of the units conversion feature for this table, select the appropriate 

native model units from the drop-down menu in the lower lefthand corner of the table definition 

form. (These units must have been previously defined, as described in Section 5.) 
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The Include Null  checkbox in the lower lefthand corner of the screen allows combining 

attributes that have different relevant dimensions. For example, Figure 36 shows a table 

definition form that puts electricity generation and capacity, by fuel type, into the same table. 

Because VAR_FOut takes the commodity index (in this case, we want output of ELC only) and 

VAP_Cap does not, if Include Null  was not checked, VAR_Cap would be absent from the 

created table. Include Null  allows VAR_Cap to be included although its commodity is null.  

 

 

Figure 36: Using the Include Null checkbox 

 

When you have completed specifying your table definition, click the View Table(s) button. 

You will be prompted to save the table by providing a name and description. (If you leave the 

description field blank, it will be set equal to the name.)  

Note that if you have modified the definition of an existing table, rather than starting from a 

blank table, you will be presented with the tableôs original name here. If you click Save without 

providing a new name, the table's previous definition will be overwritten with the new one (and 

you will see a message telling you that the old definition has been removed). If you provide a 

new name, you will be presented with an option to Retain Old Table. 

Clicking Save prompts VEDA-BE to construct the table by applying the filtering criteria 

specified for the table, according to the default layout specified using the user options described 

in the following section. You may then further modify the layout by pivoting, rearranging, and 

deselecting or collapsing items, adding or removing subtotals, and changing display types, as 

described in Section 2.3. 

During the table construction process, a number of quality control feature checks take place. 

If a specified element is now missing from the database, you will seeing a message asking if you 

wish to continue. To remedy this situation for subsequent requests, simply remove the missing 

element from the table definition.  

If the table includes process and/or commodity sets, and any element appears in more than 

one of these sets, an error message similar to that shown in Figure 37 will appear. The Show 














