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1 Introduction 

Thousands of organizations worldwide use Microsoft SQL Server as a transactional database today.  

Because it’s so commonplace, many also try to use it as a data warehouse supporting business 

intelligence and real-time ad hoc queries. With a small volume of data, these can perform 

reasonably well.  But as data volume grows, performance rapidly can become a problem, requiring 

database administrators to create indexes, sort tables in different ways, and often to create cubes 

(which also require additional load time to build). But, it is now possible to improve system 

performance by orders of magnitude on the exact same hardware using Actian Vector analytic 

database.  

 

Vector optimizes query performance automatically, which makes it easy to use and administer. For 

overworked SQL Server administrators and developers, this means more time spent in value added 

activities and less time spent tuning queries, creating indexes, and building cubes and complex data 

flows to compensate for slow SQL Server performance. For business users, this means they get more 

responsive complex queries on larger volumes of real-time data. 

 

This document guides you through an evaluation comparing Actian Vector to Microsoft SQL Server.  

Because most people don’t commonly perform database comparisons, it can be difficult to know 

where to focus for a successful evaluation.  This document details a step-by-step approach with the 

following components:  

 

1) Real data:  Real data has noise and messiness that just can’t be simulated.  Also, it’s 
important to work with a decent volume of data.  If the data volume is too small, everything 
will tend to fit in memory and the performance results won’t be indicative of real-world 
conditions. 

2) Real queries:  Unless users can pull both real data and queries from a live system, these can 
be surprisingly hard to come by.  Real world queries work the system in ways which mimic 
what users do.   

3) Table DDL:  We need table definitions to match the data. 
4) Load scripts:  Getting data into a database can sometimes be the hardest step, so, it’s 

important to have easy to run scripts to load the data. 
 

We’ve provided each of the above for your database evaluation.   

 

This guide will take you through a typical setup on a Windows 64-bit system. We start with a simple, 

click-through, graphical install to get you up and running quickly.  We provide table DDL for both 

Vector and Microsoft SQL Server, test data, SQL queries, and real-world test data.   

 

When evaluating an analytic database, there some common evaluation criteria.  These include: 

 

1) Ease of setup:  How difficult is it to get started with the product?  Although this is not done 
often, it usually serves as a good measure of overall ease-of-use. 

2) Load time: This includes the effort required to prepare the data for loading.  How long does 
it take to physically load the data?  What additional steps must be taken during or after data 
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load to get the data ready to query?  This is usually a good indicator of how the product 
might affect your data pipelines and ability to make new data available quickly. 

3) Query time: This includes required query tuning.  How fast do the queries run with minimal 
tuning?  Is there additional tuning required to make them run as fast as needed?  Since 
queries are the main unit of work for analysts, insuring that they run quickly (and without 
continual extensive tuning) will make analysts more productive.  Minimizing ongoing tuning 
means that the solution will have a lower cost of ownership, allowing the DBA team to focus 
on higher value activities. 

We’ll come back to these evaluation criteria in the conclusion.  Just note that we also provide a 

spreadsheet to make it easy for you to capture test results and compare Vector to SQL Server.  

You’ll find that in the zipfile with all the other materials.  More on that in a bit. 

1.1 About This Evaluation 

For this evaluation, you will be installing Vector on Windows, which includes local client software.   

The Vector database server exploits the Intel Architecture 64-bit CPU instruction-set, so requires a 

64-bit environment. The database client front end software can be 32-bit if necessary. 

Actian Vector supports many interfaces.   The administrative interfaces include a graphical user 

interface (Actian Director), a command-line interface, and SQL support via native tools and standard 

connectors such as ODBC, JDBC and .Net.   Vector also includes interfaces to automate production 

and/or embedded environments.   This evaluation guide uses the Actian Director GUI.    

The data you will be using is from The United States Department of Transportation – Bureau of 

Transportation Statistics.  They publish monthly files that contain actual on-time arrival data for non-

stop US domestic flights by major air carriers and provide such additional items as departure and 

arrival delays, origin and destination airports, flight numbers, scheduled and actual departure and 

arrival times, cancelled or diverted flights, taxi-out and taxi-in times, air time, and non-stop distance. 

The fields and descriptions can be found in Appendix A. 

 
The total disk space needed for this evaluation is about 110 GB. This includes 6 GB for 

downloaded/zipped data, 69 GB for uncompressed data, 23 GB for resulting database, and 2 GB for 

software.  Local storage should be used for the software and database itself.   If space is an issue, 

you can use external or network drives for uncompressed data, but this will affect load times.    
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2 Setup 

2.1 About Your Vector Environment 
For this evaluation, you will be using a typically-available Windows setup.   

 

Vector can be installed either on premise or on cloud platforms such as AWS.  On premise, it can be 

installed either on physical hardware or a virtual machine (VM).)    Although you won’t have to worry 

about this for this evaluation, be aware that when using Vector with VMs in production, make sure 

you provide adequate resources and I/O bandwidth to the VM. When working in the cloud, be aware 

that with some cloud providers it is impossible to guarantee disk throughput which can significantly 

impact performance.    

 

For physical hardware, systems supporting 64-bit, x86 compatible chipsets are required. Typical 

production servers will have multiple-cores, ample memory (8+ Gigabytes per core), and either high-

performance spinning disk (multiple, direct-attached, SAS- drives are common) or solid-state drives. 

Without adequate RAM and disk resources, the CPUs will be under utilized and you will not see the 

full performance potential of Vector.   

 

For this evaluation, will be using the Evaluation Edition of Vector for Windows 64-bit. The minimum 

configuration we recommend a system with two cores and 16 GB of RAM.  But for the most accurate 

results, we recommend that you run Vector on the exact same system on which you plan to run SQL 

Server.  This will minimize the likelihood of hardware related performance differences.   

 

 

  



Vector Evaluation Guide: Windows SQL Server Edition  Page 7 
  

2.2 Download Vector 

It’s time to download the 64-bit Windows Vector Evaluation Edition for this test. Download the 
latest version available by going here: https://www.actian.com/try-vector.  

Also, after you register for the evaluation you will be provided with a 30-day key on the thank-you 
page. You can also obtain a key by emailing eval@actian.com.   

The Thank-You page includes a link to a single download file called Actian_Vector_Eval contains the 
Actian Vector product, the Airline Data used for evaluating performance and the required scripts.  

 

The actian-vector-5.0.0-507-eval-win-x86_64.zip fle contains the database product.  

2.3 Airline Data 
 
Department of Transportation Data is available from October 1987 until today (they are a few 
months behind in entering the latest data).  For this test, we are going to test all available data from 
Oct 1987 – Jan 2017. 
 

The data is available from the government in a .zip file for every month on the bts.gov website.  

Since it’s not easy and timely to download hundreds of monthly files, we have provided a zip of all 

the files.   (ontimefiles.zip). The zipped file size is 6 GB, which un-compresses to about 69 GB.   The 

file contains a directory called ontimefiles containing 338 files of .csv data from the past 30 years, 

from Oct 1987 – Jan 2017.  Please note that we eliminated Jan 2001 – Feb 2002 because these files 

from BTS are corrupt.   The file also contains a Windows batch script to invoke loading of all these 

files.   

The download includes the ontimefiles.zip file. 

https://www.actian.com/try-vector
mailto:eval@actian.com
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Unzip this file to your system using Winzip and note the location  

 

2.4 Download scripts for table creation, queries and data 

loading 

To simplify your evaluation, we have pre-created many of the extras you’ll need.  We provide DDL 

for creating the two tables in both Vector and SQL Server.  We’ve also put the queries in a file to 

make them easy to run, and written scripts for loading the data in both Vector and MSSQL.  All these 

tools are provided in the Actian_Vector_Eval download.  

 

The scripts include the following:  

1) readme  – this describes all the files in the zip file 
2) readme_ddl_mssql – this describes the DDL to create the SQL Server tables 
3) readme_ddl_vector – this describes the DDL to create the Vector tables 
4) ontime_ddl_vector.sql – this contains the DDL statements to create the Vector tables 
5) ontime_ddl_mssql.sql – this contains the DDL statements to create the SQL Server tables 
6) readme_parallel_load – this describes the parallel load file for loading the ontime data to 

Vector 
7) readme_mssql_load – this describes the various options and code samples for loading 

ontime data to MSSQL 
8) test_queries.sql – this file contains the queries used in the evaluation 
9) test_queries.xls – this file lists and describes the queries in the test and is designed so you 

can track your evaluation results.  It contains a list of the queries along with the query text 
and a description of each.  It includes sections for tracking the runtimes of the different parts 
of the evaluation, and computes speedup factors as you enter the information.  It also 
estimates the productivity gain you might see from Vector. 

2.5 Install Vector 

Vector is installed by a user with administrator privileged access on Windows.  This user will be the 

“owner” of the installation.  For this evaluation, we will just be using this one user. 

The installer will automatically perform all the required setup during the install.  You will be asked a 

few simple questions and the installer will take care of the rest.   The installer will survey the 

available hardware available and set the configuration accordingly. You will be able to perform this 

evaluation with aa mostly default install.   

The installer creates a Vector “instance” that is designated by an instance code which you specify at 

creation.  The instance code is just a name you give to the instance.  On Windows, the default 

installation location is C:\Program Files\Actian\VectorVW, but you can change this to other local 

storage as needed. The default instance code for Vector is VW.   

You simply need to unzip the software and run the default graphical installer which is setup.exe.  In 

this case you’ll just use the defaults, but the installer allows for a variety of configuration options to 

suit your needs.     
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During installation, you will be prompted to enter the authorization that string you received.  You 

will need to do this to activate the software. 

The install will configure Vector for your hardware and will also install the graphical management 

tool – Actian Director.  Start-up Command Prompts are created that will set the necessary 

environment variables.   

Here are the steps to install: 

1) Unzip the software to a desired temporary location so that the results look like the graphic 
below.  This is a temporary directory, with a readme, several files including a setup.exe. 

 

 
 
2) Run setup.exe. 
3) On the Welcome screen, Click Next. 
4) Check that you accept both the Vector and Java license agreements. Click Next. 
5) Enter the Authorization String you received. Click Next. 
6) For Installation Mode, choose Express (the default).  Click Next.  A new installer window will 

start. 
7) For Component Selection, choose Custom and uncheck Ingres .NET Data Provider.  Click Next. 

 

8) Choose DBMS Authentication (the default).  Enter your desired password and confirm.  Note 
that the database owner/user will be your current logon user name.   In this document, on this 
author’s system, I have used schma01.  Yours will be something different.  Make a note of your 
password.  Click Next. 
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9) Review the Installation settings including the install location.   If you need to change the 
location, Click Back to change it.  Please note, that can only install to local drives.  To accept the 
default install location and installation code, Click Install. 

10) Wait for installer to finish.   It is possible that, depending on what else you have running on the 
computer, the installer window may lose focus.  You can find it and watch progress by 
minimizing other applications and/or looking for the icon on the task bar.   You will see that the 
installer also started the Database.  Click Next. 

 

 

11) Review the Installation Summary and Click Finish. 

2.6 Start Actian Director 

Vector has a graphical tool for management called Actian Director.  You’ll use it for the various steps 

in the Vector evaluation. It has been added to your Windows Start All Programs Actian Folder.    

Start Director from the Start Programs Actian folder.  You will see common activities in the Start 

Page center. 
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1) Click Connect to an instance. 
2) For Instance, click “…”, Choose local. 
3) Click the button labeled “Options” 
4) For Authentication, choose Authenticated User. 
5) For Login, fill in your own user name (it will be different than the one shown here in this 

document). 
6) For Password, fill in the password you created during the install. 
7) Check Remember password. 
8) Click Connect. 

 

2.7 Create a Database  

Now that Vector is installed, you need to create a database.  A database is a collection of relational 

tables.  Vector supports the usage of multiple databases, but for this evaluation we will just use one.   

We will call it ontimedb. 

1) Choose New Database on the Director Start Page. 
2) Fill in ontimedb for the database Name.  Click OK. 
3) Wait the few seconds for the database to create.  Click Close. 

http://docs.actian.com/vector/5.0/index.html#page/GetStart%2F03_CreatingDatabase.3.01.htm%23
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After creating the database, you can now see ontimedb in the installation using the expander 

buttons in Director. 

 

 

2.8 Create Tables 

For this evaluation, we will use just 2 tables: 1 fact table (ontime) and 1 dimension table (carriers).   

Actian Director, of course, has a create table wizard that you can explore later.   Because the ontime 

table is extensive, we will execute prepared CREATE TABLE statements.   

2.8.1 Create ontime table 
1) Open the ontime_ddl_vector.sql file and copy the entire CREATE TABLE ontime 

statement to your clipboard. 
2) In Director, Click the QUERY tab at the top of the screen and choose New in the upper left 

corner. 
3) In the Query1 tab, if it is not filled in already, make sure database ontimedb is selected. 
4) Paste clipboard contents into the Query Text pane. 
5) Click the Execute arrow to run the CREATE TABLE query. 

You will notice that Director should say Successful at the bottom of the screen.  Creating a table does 

not take very long.  You will load the ontime table in the next section. 
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2.8.2 Create carriers table 

You will create and populate the small carriers dimension table entirely using SQL.   

1) Open the ontime_ddl_vector.sql file (if you haven’t already done so) and copy both 

the CREATE TABLE and INSERT statements to your clipboard together. (Note that the carriers 
DDL will appear after the ontime DDL in the file.  Also, note that the statements are 
separated by a semicolon, so you can run them together but sequentially) 

2) In Director, Click the QUERY tab at the top of the screen and choose New in the upper left 
corner. 

3) If it is not filled in already, make sure database ontimedb is selected. 
4) Paste clipboard contents into the Query Text pane. 
5) Click the Execute arrow to run both the CREATE TABLE and INSERT statements. 

After creating the tables, you can now see carriers and ontime in your database using the expander 

buttons in Director.    

You may need to Click the Home Refresh icon to refresh metadata. 
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Notice that in this document, the owner or schema name of the tables is schma01.  By default, the 

schema name is the user name of the user who created the table.  So whatever username you 

selected will be the default schema name. 
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2.9 Load Data 

Now you’re ready to load the ontime data. 

The bulk loader for Vector is called vwload.  This loader can load anywhere from 50,000 to 500,000 

rows per second per node, depending on a variety of factors such as the complexity of the data, 

speed of the underlying filesystem, whether you’re single-threading or parallelizing the load, etc... 

You can invoke vwload from Actian Director, the command line, SQL or even Java batch method. 

Actian Director has an Import Wizard to help construct load jobs and it can even help create target 

tables from CSV files.  In our case, since we are loading so many files, we will use a prepared batch 

script.  Each file should only take a few seconds to load. 

The ontimefiles.zip file, that you downloaded earlier, not only contains the data files but also a 

Windows .bat script called parallel_load.bat. 

Launch an Actian Command window from Start Programs, Actian, Actian Vector VW. 

Change directories to where you have the ontime files and parallel_load.bat located. 

 

If, for space reasons, you have unzipped data files to an external or network drive, please know that 

load times will be affected.    

Note: 

If you will be using a network drive for the data files, you must also make sure your network 

drive is visible to the command window.  In the Command Window issue the following 

command: 

net use drivespec: \\location\dirspec] 

Examples: 

I have unzipped my files to a network drive W: on a host called \\usrc-win02 on the d drive, 

the command would be:  net use W: \\usrc-win02\d$.   

I have unzipped my files to a network drive X: to a location called \\mydrive in the Actian 

subdirectory, the command would be:  net use X: \\mydrive\Actian.   

 

Note the time so you can track how long the load takes. 

 

Execute parallel_load.bat.   

 

 
 

 
Please note that we are loading 165 Million rows, 69 GB of raw data.  Vector will be compressing this 
automatically and loading it into the column store.   Although Vector uses vector-processing to load 
data and it will be extremely fast, the software is limited by the speed of your disk drives.  Load 

file:///C:/%3enet
file://///usrc-win02
file:///C:/Users/dpostle/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/K3OOPK63/net
file://///usrc-win02/d$
file:///C:/Users/dpostle/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/K3OOPK63/net
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times differ depending on the environment.   In internal testing by our staff, we’ve found that when 
using the parallel options to load files, this often completes in under ten minutes.  Loading from 
external or network drives will take longer due to the overhead of network transfer speeds. 

Because Vector is so fast at loading, most customers loading for the first time do not believe the load 

completed so quickly.   

So let’s prove it!  Start Actian Director and execute the following query: 

select count(*) from ontime  

This should verify that you have ~165 Million rows. 

 

 

 

2.10 Generate Statistics 

Vector has a sophisticated Cost-Based Optimizer that utilizes statistics to best optimize queries; it 

does not require any query verbiage “tweaking” for performance.  This makes it great for ad-hoc 

environments.  It is recommended to collect statistics after an initial data load and after any 

subsequent, overt changes to the make-up of the data.   There are several ways to collect statistics, 

but for this evaluation we will again use Director. 

1) Right Click on the ontimedb database and choose DBA Utilities: Generate 
Statistics.    

2) In the Generate Statistics Window, uncheck Generate Statistics on Keys/Indexes Columns 
Only. 

3) On the Options page, check, Use ‘fast query’ to Build Histogram. 
4) Click OK. 
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This will generate statistics for both the ontime and carriers tables.  

Statistics generation is also performed with vector-processing and will be very fast.  Depending on 

the size of your system this will take from 1-10 minutes. 
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3 Query Tests 

You are now ready to run queries.   While running queries might not seem very exciting, it’s 

important to remember that business analysts need to run queries to answer business questions.  

The faster they can get responses to their queries, the more quickly they can answer the business 

questions.  So by improving query response times, business analysts can be more productive and a 

business can respond to changing conditions more quickly. 

This sample query is simple; you will show you the year, month and number of flights per month 

ordered by year and then month from just the ontime table.  The SQL verbiage is: 

SELECT year, month, COUNT(*) FROM ontime GROUP BY 1,2 ORDER BY 1,2 

Let’s try it out. 

1) Copy this verbiage into your clipboard. 
2) In the Director Query Tab, Click on New. 
3) Paste your clipboard into the Query Text pane. 

 
 

4) Click the Execute arrow to run query. 
5) Note the runtime for the query shown at the bottom of the Director screen. 

This query will excute in under 1 second, which will likely be be quite a bit faster than the same 

query on MSSQL with the same data and environment. 

Now you’re ready to run the query test and collect data. 

1) Use your favorite text editor to open the test_queries.sql file.  This file contains the 
queries for the test.  We’ve provided these queries in two different “flavors” – one for 
Vector, and one for MSSQL. 

2) Find Section 1 in the file.  In this section, there are eleven queries.  Copy and paste the first 
one into Director, just as you did for the sample query above, then run it.   

3) You will want to track the runtimes in the spreadsheet we’ve provided – 
test_queries.xls.  For more information on how to use that spreadsheet, please take a 
look at the spreadsheet.  We’ve documented the areas of the sheet where you can track 
numbers to make the evaluation results easy to track. 

4) Record the runtime for the query shown at the bottom of the Director screen, using the 
spreadsheet. 

5) Repeat this for each of the eleven test queries.   

Congratulations – you’ve collected performance data for Vector!  
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4 Conclusion  

Now that you’ve conducted the tests on Vector, you can also use the included files to run the same 

tests on MS SQL Server.  We’ve provided SQL Server friendly DDL for the tables, SQL for the queries, 

and tips on how to load the data efficiently, so this should have similar steps to Vector. 

When you run the MSSQL tests, use the test_queries.xls spreadsheet to capture results.  Our 

spreadsheet will then calculate some key measures you can use to compare results between Vector 

and SQL Server.  As a reminder, here are the areas which are often used in evaluating and choosing 

this sort of software: 

1) Ease of setup.  How difficult is the product to install and get up and running?   
2) Load time (and effort to get the data ready).   
3) Query time (and tuning required).  How fast do the queries run with minimal tuning?  Is 

there additional tuning required to make them run as fast as needed?  Since queries are the 
main unit of work for analysts, insuring that they run quickly (and without continual 
extensive tuning) will make the analysts more productive.  And minimizing tuning means 
that the solution over time will have a lower cost of ownership – the DBA team will be able 
to focus on higher value areas instead of tuning the database or queries. 

These things usually add up to one key measure by which your business users make decisions: 

productivity.  Technology such as Vector, which makes all three of the above areas much faster and 

easier, will often have a significant impact on productivity.  In fact, we even provide an estimate of 

productivity boost in the spreadsheet.  Once you enter your query results to compare Vector to 

Micsosoft SQL, the spreadsheet will use these results to calculate how long it would take to run eight 

hours of Microsoft SQL queries in Vector.  Early findings from others running this comparison 

indicate dramatic improvements – like being able to run eight hours of queries in just three minutes!  

This will provide you a basis to estimate how much more productive analysts can be with Vector.  

Using the exact same hardware, writing the exact same queries with the exact same business 

intelligence tools, analysts can do significantly more work – often 10x or more.  But don’t take our 

word for it!  We want everyone to try this for him or herself. 

By running this evaluation, you can share your results by entering them into the supplied 

test_query_results spreadsheet. The spreadsheet will calculate the seep-up factor for you. Just email 

the spreadsheet to results@actian.com  Actian Performance Challenge at here. You could win one of 

our cool prizes!  

 

mailto:results@actian.com
https://www.actian.com/lp/try-vector/
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5 Appendix  

5.1 ontime Table Columns and Explanations 

 

Field Name   Description   

Time Period   

 Year Year 

 Quarter Quarter (1-4) 

 Month Month 

 DayofMonth Day of Month 

 DayOfWeek Day of Week 

 FlightDate Flight Date (yyyymmdd) 

Airline   

 UniqueCarrier Unique Carrier Code. When the same code has been used by multiple carriers, a numeric 

suffix is used for earlier users, for example, PA, PA(1), PA(2). Use this field for analysis across 

a range of years. 

 AirlineID An identification number assigned by US DOT to identify a unique airline (carrier). A unique 

airline (carrier) is defined as one holding and reporting under the same DOT certificate 

regardless of its Code, Name, or holding company/corporation. 

 Carrier Code assigned by IATA and commonly used to identify a carrier. As the same code may have 

been assigned to different carriers over time, the code is not always unique. For analysis, use 

the Unique Carrier Code. 

 TailNum Tail Number 

 FlightNum Flight Number 

Origin   

 OriginAirportID Origin Airport, Airport ID. An identification number assigned by US DOT to identify a unique 

airport. Use this field for airport analysis across a range of years because an airport can 

change its airport code and airport codes can be reused. 

 OriginAirportSeqID Origin Airport, Airport Sequence ID. An identification number assigned by US DOT to identify 

a unique airport at a given point of time. Airport attributes, such as airport name or 

coordinates, may change over time. 

 OriginCityMarketID Origin Airport, City Market ID. City Market ID is an identification number assigned by US DOT 

to identify a city market. Use this field to consolidate airports serving the same city market. 

 Origin Origin Airport 

 OriginCityName Origin Airport, City Name 

 OriginState Origin Airport, State Code 

 OriginStateFips Origin Airport, State Fips 

 OriginStateName Origin Airport, State Name 

 OriginWac Origin Airport, World Area Code 

Destination   

 DestAirportID Destination Airport, Airport ID. An identification number assigned by US DOT to identify a 

unique airport. Use this field for airport analysis across a range of years because an airport 

can change its airport code and airport codes can be reused. 

 DestAirportSeqID Destination Airport, Airport Sequence ID. An identification number assigned by US DOT to 

identify a unique airport at a given point of time. Airport attributes, such as airport name or 

coordinates, may change over time. 
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 DestCityMarketID Destination Airport, City Market ID. City Market ID is an identification number assigned by US 

DOT to identify a city market. Use this field to consolidate airports serving the same city 

market. 

 Dest Destination Airport 

 DestCityName Destination Airport, City Name 

 DestState Destination Airport, State Code 

 DestStateFips Destination Airport, State Fips 

 DestStateName Destination Airport, State Name 

 DestWac Destination Airport, World Area Code 

Departure Performance 

 CRSDepTime CRS Departure Time (local time: hhmm) 

 DepTime Actual Departure Time (local time: hhmm) 

 DepDelay Difference in minutes between scheduled and actual departure time. Early departures show 

negative numbers. 

 DepDelayMinutes Difference in minutes between scheduled and actual departure time. Early departures set to 

0. 

 DepDel15 Departure Delay Indicator, 15 Minutes or More (1=Yes) 

 DepartureDelayGroups Departure Delay intervals, every (15 minutes from <-15 to >180) 

 DepTimeBlk CRS Departure Time Block, Hourly Intervals 

 TaxiOut Taxi Out Time, in Minutes 

 WheelsOff Wheels Off Time (local time: hhmm) 

Arrival Performance   

 WheelsOn Wheels On Time (local time: hhmm) 

 TaxiIn Taxi In Time, in Minutes 

 CRSArrTime CRS Arrival Time (local time: hhmm) 

 ArrTime Actual Arrival Time (local time: hhmm) 

 ArrDelay Difference in minutes between scheduled and actual arrival time. Early arrivals show negative 

numbers. 

 ArrDelayMinutes Difference in minutes between scheduled and actual arrival time. Early arrivals set to 0. 

 ArrDel15 Arrival Delay Indicator, 15 Minutes or More (1=Yes) 

 ArrivalDelayGroups Arrival Delay intervals, every (15-minutes from <-15 to >180) 

 ArrTimeBlk CRS Arrival Time Block, Hourly Intervals 

Cancellations and Diversions 

 Cancelled Cancelled Flight Indicator (1=Yes) 

 CancellationCode Specifies the Reason For Cancellation 

 Diverted Diverted Flight Indicator (1=Yes) 

Flight Summaries   

 CRSElapsedTime CRS Elapsed Time of Flight, in Minutes 

 ActualElapsedTime Elapsed Time of Flight, in Minutes 

 AirTime Flight Time, in Minutes 

 Flights Number of Flights 

 Distance Distance between airports (miles) 

 DistanceGroup Distance Intervals, every 250 Miles, for Flight Segment 

Cause of Delay (Data starts 6/2003) 
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 CarrierDelay Carrier Delay, in Minutes 

 WeatherDelay Weather Delay, in Minutes 

 NASDelay National Air System Delay, in Minutes 

 SecurityDelay Security Delay, in Minutes 

 LateAircraftDelay Late Aircraft Delay, in Minutes 

Gate Return Information at Origin Airport (Data starts 10/2008) 

 FirstDepTime First Gate Departure Time at Origin Airport 

 TotalAddGTime Total Ground Time Away from Gate for Gate Return or Cancelled Flight 

 LongestAddGTime Longest Time Away from Gate for Gate Return or Cancelled Flight 

Diverted Airport Information (Data starts 10/2008) 

 DivAirportLandings Number of Diverted Airport Landings 

 DivReachedDest Diverted Flight Reaching Scheduled Destination Indicator (1=Yes) 

 DivActualElapsedTime Elapsed Time of Diverted Flight Reaching Scheduled Destination, in Minutes. The 

ActualElapsedTime column remains NULL for all diverted flights. 

 DivArrDelay Difference in minutes between scheduled and actual arrival time for a diverted flight reaching 

scheduled destination. The ArrDelay column remains NULL for all diverted flights. 

 DivDistance Distance between scheduled destination and final diverted airport (miles). Value will be 0 for 

diverted flight reaching scheduled destination. 

 Div1Airport Diverted Airport Code1 

 Div1AirportID Airport ID of Diverted Airport 1. Airport ID is a Unique Key for an Airport 

 Div1AirportSeqID Airport Sequence ID of Diverted Airport 1. Unique Key for Time Specific Information for an 

Airport 

 Div1WheelsOn Wheels On Time (local time: hhmm) at Diverted Airport Code1 

 Div1TotalGTime Total Ground Time Away from Gate at Diverted Airport Code1 

 Div1LongestGTime Longest Ground Time Away from Gate at Diverted Airport Code1 

 Div1WheelsOff Wheels Off Time (local time: hhmm) at Diverted Airport Code1 

 Div1TailNum Aircraft Tail Number for Diverted Airport Code1 

 Div2Airport Diverted Airport Code2 

 Div2AirportID Airport ID of Diverted Airport 2. Airport ID is a Unique Key for an Airport 

 Div2AirportSeqID Airport Sequence ID of Diverted Airport 2. Unique Key for Time Specific Information for an 

Airport 

 Div2WheelsOn Wheels On Time (local time: hhmm) at Diverted Airport Code2 

 Div2TotalGTime Total Ground Time Away from Gate at Diverted Airport Code2 

 Div2LongestGTime Longest Ground Time Away from Gate at Diverted Airport Code2 

 Div2WheelsOff Wheels Off Time (local time: hhmm) at Diverted Airport Code2 

 Div2TailNum Aircraft Tail Number for Diverted Airport Code2 

 Div3Airport Diverted Airport Code3 

 Div3AirportID Airport ID of Diverted Airport 3. Airport ID is a Unique Key for an Airport 

 Div3AirportSeqID Airport Sequence ID of Diverted Airport 3. Unique Key for Time Specific Information for an 

Airport 

 Div3WheelsOn Wheels On Time (local time: hhmm) at Diverted Airport Code3 

 Div3TotalGTime Total Ground Time Away from Gate at Diverted Airport Code3 

 Div3LongestGTime Longest Ground Time Away from Gate at Diverted Airport Code3 

 Div3WheelsOff Wheels Off Time (local time: hhmm) at Diverted Airport Code3 

 Div3TailNum Aircraft Tail Number for Diverted Airport Code3 

 Div4Airport Diverted Airport Code4 
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 Div4AirportID Airport ID of Diverted Airport 4. Airport ID is a Unique Key for an Airport 

 Div4AirportSeqID Airport Sequence ID of Diverted Airport 4. Unique Key for Time Specific Information for an 

Airport 

 Div4WheelsOn Wheels On Time (local time: hhmm) at Diverted Airport Code4 

 Div4TotalGTime Total Ground Time Away from Gate at Diverted Airport Code4 

 Div4LongestGTime Longest Ground Time Away from Gate at Diverted Airport Code4 

 Div4WheelsOff Wheels Off Time (local time: hhmm) at Diverted Airport Code4 

 Div4TailNum Aircraft Tail Number for Diverted Airport Code4 

 Div5Airport Diverted Airport Code5 

 Div5AirportID Airport ID of Diverted Airport 5. Airport ID is a Unique Key for an Airport 

 Div5AirportSeqID Airport Sequence ID of Diverted Airport 5. Unique Key for Time Specific Information for an 

Airport 

 Div5WheelsOn Wheels On Time (local time: hhmm) at Diverted Airport Code5 

 Div5TotalGTime Total Ground Time Away from Gate at Diverted Airport Code5 

 Div5LongestGTime Longest Ground Time Away from Gate at Diverted Airport Code5 

 Div5WheelsOff Wheels Off Time (local time: hhmm) at Diverted Airport Code5 

 Div5TailNum Aircraft Tail Number for Diverted Airport Code5 

 

 


