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Executive Summary

While the overall performance of a software program or hardware platform can be
measured using standard benchmarks, actual user productivity is a more difficult
metric to gauge, as it often includes perceptions of the overall user experience and
must account for differences in the methods employed while using the software.

In order to quantify the potential productivity improvement a typical user is likely to
experience when upgrading to the latest version of AutoCAD LT®, we devised a
series of tests involving timing the repeated re-creation of a selection of drawings
using both AutoCAD LT 2008 and AutoCAD LT 2011. The drawings used were
judged to be representative of those that would be produced by typical AutoCAD LT
users.

The tests were performed by David Cohn, widely recognised as an expert in the use
of AutoCAD® and AutoCAD LT, utilising the features and functions he judged to be
the most expedient means of producing the end result in each version of the
software. The software was run on computer hardware and operating systems
typical of those likely to have been employed by an actual customer at the time each
version of AutoCAD LT was released.

The results of the study were quite dramatic. It took more than 11 hours to complete
the seven drawings using AutoCAD LT 2008 compared to 6.25 hours to complete
the same seven drawings using AutoCAD LT 2011. This represents an improvement
in overall user productivity of 44 percent as a result of upgrading from AutoCAD LT
2008 to AutoCAD LT 2011.

While not considered in the quantitative results of this study, additional functionality
available when running Windows® 7 could further improve overall productivity.

Although the results reported in this study would probably vary depending on the
level of experience of the user and the nature of the drawings being produced,
similar improvements in personal productivity are likely due to improvements in the
features and functionality available in AutoCAD LT 2011 compared to AutoCAD LT
2008. This level of improvement to personal productivity is so significant that most
users will find it easily justifies the cost of upgrading.
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Do new features result in increased productivity?

AutoCAD LT was first released in December 1993 as a lower-cost, 2D-only
alternative to the companydés fl agship Aut oCA
offered numerous new features and functions that have contributed to improve the

overall productivity and usefulness of the software beyond each previous release.

One could argue that by upgrading to the latest release, customers would actually
save money because the features and functions of the new software would enable
them to complete their work faster than would be possible had they used an earlier
version of the software. Yet many customers skip releases for economic reasons.

The question becomes one of quantifying the actual productivity improvements a
user could reasonably expect to achieve by upgrading from their old version of
AutoCAD LT to the latest release.

Developing the Study Criteria

In the spring of 2010, Autodesk approached me to conduct a productivity study
comparing AutoCAD LT 2008 to AutoCAD LT 2011. | devised a study in which a
number of drawings typical of those produced by actual AutoCAD LT customers
would be recreated multiple times using both AutoCAD LT 2008 and AutoCAD LT
2011, utilising features and functions judged to be the most expedient method for
producing the desired end results. The time required to create each drawing would
be recorded using a stop watch and rounded to the nearest minute.

After considering nearly 100 different drawings produced by actual AutoCAD and
AutoCAD LT users, | selected seven drawings, most of which | concluded would
require a typical user anywhere from an hour to half a day to complete.

Each drawing was chosen based on a number of criteria designed to showcase one
or more features of the software that did not exist in AutoCAD LT 2008 but were
added in subsequent releases. While each drawing could certainly be produced
using the features and functions available in AutoCAD LT 2008, the advanced
capabilities added in subsequent releases would be likely to enable a typical user to
produce the drawing faster using AutoCAD LT 2011.

As the premise of the test was to determine how much time could be saved by using
a new feature, the test itself was already predisposed to show that using AutoCAD
LT 2011 is more productive than using AutoCAD LT 2008. However, because each
of the drawings used in the study was originally produced using versions of AutoCAD
or AutoCAD LT predating the 2008 release, | concluded that the study would present
a realistic analysis of the productivity gains a typical user could achieve.

In order to eliminate additional biases in the design of the study, such as
improvements in speed simply due to increasing familiarity with the sample
drawings, some of the sample drawings were produced first using the 2011 release
of the software and then produced using AutoCAD LT 2008, thus tilting any such
improvements in favour of the older release. Each drawing was also reproduced in
each release several times and only the fastest times were ultimately included in the
results.
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In spite of focusing on new features, | expected to see only modest reductions in the
time required to produce the drawings in the newer release. | did not expect to see
dramatic improvements in overall user productivity. Most CAD drawings consist of
lines, arcs and circles, and | reasoned that there have been very few changes that
would improve the speed at which a typical user would be able to create or modify
the objects that represent the majority of a typical drawing. After all, how much faster
can you draw a line?

AutoCAD 2011 Productivity Study

Dramatic Results

The results of the study were more dramatic than | expected. It took 11 hours and 16
minutes to complete all seven drawings using AutoCAD LT 2008, compared to 6
hours and 15 minutes to complete the same tasks using AutoCAD LT 2011. This
represents an improvement in overall productivity of 44 percent on a collection of
tasks representative of work that is fairly typical of the types of drawings created and
edited using AutoCAD LT. On individual tasks that focused on specific aspects of the
software, productivity improved anywhere from 16 to 90 percent.

The following chart illustrates the cumulative improvement in overall productivity,
represented as the total time required to complete the seven sample drawings in
AutoCAD LT 2011 compared to AutoCAD LT 2008.

AutoCAD LT 2011 versus 2008 Productiv
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Time to complete all seven drawing tasks in AutoCAD LT 2011 versus AutoCAD LT
2008.
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The study in detail

The AutoCAD LT 2011 productivity study compared the time required to produce a
collection of seven different drawings multiple times using both AutoCAD LT 2008
and AutoCAD LT 2011, using the features and functions judged to be the most
expedient method for producing the desired end result. The time required to create
each drawing was recorded using a stop watch and rounded to the nearest minute.

Each drawing task required many common AutoCAD LT commands. However, each
was selected because certain aspects of the drawing would expose the potential
time savings that could be achieved by using features and functions not available in
AutoCAD LT 2008 but added to subsequent releases and therefore available to
someone using AutoCAD LT 2011.

Drawing Task #1

The first drawing represents a typical mechanical part that might be produced using
AutoCAD LT: a cross-section through a valve assembly. The assembly consists of
three separate parts, each of which was initially modelled separately. For each part,
the part boundaries, hatch patterns and background or hidden lines were drawn on
their own separate layers. After completing each separate part, the parts were
moved and rotated into their proper positions to create the completed cross-section
of the valve assembly. A second drawing file was then created consisting of a
bordered sheet and title block, using sample templates included with AutoCAD LT.
The first drawing showing the cross-section of the valve was then inserted into the
second drawing as an external reference so that it displayed inside the bordered
sheet and title block, with the viewport set to an appropriate scale so that the
drawing would fit on to the bordered sheet and the viewport border would not be
visible. Once this step was completed, dimensions were added to the valve
assembly drawing. Then, the bordered sheet drawing was updated so that it
reflected the changes made to the externally referenced valve assembly drawing.
Figure 1 shows the completed drawing for task #1.

| anticipated that the new features available in AutoCAD LT 2011 compared to
AutoCAD LT 2008 would lead to productivity improvements in a number of areas:

1 Setting up layers would be faster in AutoCAD LT 2011 because the Layer
Properties Manager is a non-modal palette compared to a dialogue box in
AutoCAD LT 2008.

1 Actual drawing and editing tasks would be faster because the ribbon interface
i's more intuitive and puts commands where

1 Polylines used for profile lines are more easily edited in AutoCAD LT 2011
using grips, compared to the Vertex Editing option of the PEDIT command in
AutoCAD LT 2008.

f Hatch patterns can be previewed as theyor
2011 compared to using a dialogue box in AutoCAD LT 2008.
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1 The ALIGN command can be used to move and rotate components in to their
proper location in AutoCAD LT 2011 compared to using individual MOVE and
ROTATE commands in AutoCAD LT 2008.

1 Changes to external references can be updated immediately in AutoCAD LT
2011 or edited in place, whereas in AutoCAD LT 2008, the externally
referenced drawing must be opened for editing and then manually reloaded in
order to see the changes in the host drawing.

Figure 1. Completed drawing for task #1: a cross-section through a valve assembly.

This drawing took 1 hour 45 minutes to complete using AutoCAD LT 2008. The
same drawing took only 1 hour to complete using AutoCAD LT 2011, an
improvement of 43 percent.

1:55
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Time(hours: minutes)

AutoCAD LT 201 AutoCAD LT 200

Task #1: Valve cross-section.
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AutoCAD LT 2011 was 43 percent more efficient in the creation of the task #1
drawing, largely thanks to the improved accessibility afforded by the ribbon interface,
the more intuitive nature of the HATCH command, the availability of the ALIGN
command and the ease with which changes to external references can be displayed
immediately within a host drawing.
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Drawing Task #2

The second drawing task was the recreation of a complex floor plan for a hospital
facility. The drawing is a design development stage drawing showing all walls, doors,
windows and plumbing fixtures. Each object type would be created on its own
appropriate layer (for example, a walls layer, a doors layer and so on). Wall
intersections needed to be cleaned so that the walls could be filled with a solid-fill
hatch pattern. After completing the plan, all the rooms needed to be labelled. Then,
area fills were added to indicate the occupancy/usage of each space. Since all
plumbing fixtures, door swings and labels needed to remain visible in the final
drawing, the area fills needed to be faded so that they did not overpower the
appearance of the drawing. The final drawing needed to be presented on a D-size
architectural bordered sheet, which would also include a legend identifying the
different occupancy/usage types along with the square footage for each occupancy
type. Figure 2 shows the completed drawing for task #2.

Figure 2: Completed drawing for task #2 7 a floor plan including occupancy and area
calculations.

| anticipated that the new features available in AutoCAD LT 2011 compared to
AutoCAD LT 2008 would lead to productivity improvements in a number of areas:
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Setting up layers would be faster in AutoCAD LT 2011 because the Layer
Properties manager is a non-modal palette compared to a dialogue box in
AutoCAD LT 2008.

Actual drawing and editing tasks would be faster because the ribbon interface
i's more intuitive and put s asty@aooesseh d s

Area fills added as hatch patterns would be faster and easier to create in
AutoCAD LT 2011 because they could be previewed as they were being
added, whereas in AutoCAD LT 2008 they would not become visible until after
they were added.

In AutoCAD LT 2011, the ability to control transparency, to send hatch
patterns to the back and to bring text to the front would make it easier to
ensure that the area fill appeared behind other objects, whereas in AutoCAD
LT 2008 this can only be accomplished by using DRAWORDER and the
transparent appearance of filled areas controlled by creating a colour-based
plot style table that used screening for the fill colours.

To create the legend in AutoCAD LT 2011, the areas of the various
occupancy/usage types could be inserted as a field that reported the area of
each filled area, whereas in AutoCAD LT 2008 the legend would have to be
created using text only after first determining the area property of each filled
area.

This drawing took 3 hours 15 minutes to complete using AutoCAD LT 2008. The
same drawing took only 2 hours 5 minutes to complete using AutoCAD LT 2011, an
improvement of 36 percent.

Time (hours:minutes)
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Task #2: Floor plan including occupancy and area calculations

AutoCAD LT 2011 was 36 percent more efficient in the creation of the task #2
drawing, largely thanks to the improved accessibility afforded by the ribbon interface,
the ability to preview hatches, the ability to create transparent objects easily and the
ability to include fields.

Drawing Task #3

The third drawing task was the completion of an elevation of a custom house. The
outline of the actual elevation was previously created. The task in this case was to
use standard AutoCAD LT commands to embellish the drawing to create a client

8| © 2010 David S. Cohn

wher e



!! AutoCAD 2011 Productivity Study

presentation by adding hatches and fills to represent brick, stucco, roofing materials
and so on. This also included adding thicker profile lines to show clearly which
portions of the house were closer to the front of the view. As brick was the major
building material and the craftsmanship of the masonry was an important
consideration for the client, care needed to be taken to ensure that the brick coursed
out properly. The brick also needed to be shown with a filled background to make it
stand out from the rest of the materials. Figure 3 shows the completed drawing for
task #3.

Figure 3: Completed drawing for task #3 1 a presentation elevation of a high-end
custom home.

| anticipated that the new features available in AutoCAD LT 2011 compared to
AutoCAD LT 2008 would lead to productivity improvements in a number of areas:

1 Improved productivity resulting from the Layer Properties manager palette.
1 Improved command accessibility thanks to the ribbon interface.

1 Dramatic improvements in the ability to fill the appropriate areas with hatch
patterns representing the various materials, particularly the brick, with the
added advantage in AutoCAD LT 2011 of being able to adjust the hatch origin
visually to ensure that the brick coursing was correct. In addition, the ability to
include a background colour along with hatch patterns in AutoCAD LT 2011
would eliminate the need to apply two hatch patterns in AutoCAD LT 2008,
one for the brick pattern and the other to create the shaded background.

This drawing took 38 minutes to complete using AutoCAD LT 2008. The same
drawing took 32 minutes to complete using AutoCAD LT 2011, an improvement of 16
percent.
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Task #3: Presentation elevation of a custom house

AutoCAD LT 2011 was only 16 percent more efficient in the creation of the task #3
drawing. While the improved interface did provide some benefits, the anticipated
improvement from being able to adjust the hatch origin visually to ensure the proper
brick coursing was not realised because it was just as easy to establish the hatch
origin using tools already available in AutoCAD LT 2008. The major portion of the 6
minute difference was the elimination of the need to hatch brick areas twice, as in
AutoCAD LT 2011, a background colour could be created as part of the brick hatch
pattern.

Drawing Task #4

The fourth drawing task was the completion of a reflected ceiling plan for a rather
complex office building. The floor plan of the office building was previously created.
The task in this case was only to create the reflected ceiling plan. Portions of the
floor plan were at odd angles, however, and one wing of the building curves. The
ceiling tile pattern could be created as a user-defined hatch pattern but would need
to be centred appropriately in each individual room as well as along a curving
corridor. Blocks representing 24x48 light fixtures and round downlights as well as
HVAC supply-and-return air diffusers and sprinklers would need to be added to the
ceiling plan. Figure 4 shows the completed drawing for task #4.

| anticipated that the new features available in AutoCAD LT 2011 compared to
AutoCAD LT 2008 would lead to a number of productivity improvements. The most
significant impact on the time required to complete this drawing would be in the
addition of hatch patterns to represent the ceiling tiles in each room. In particular, |
anticipated that being able to see and manipulate the angle of the hatch pattern and
the origin of the pattern within each room would provide a significant reduction in the
time required to complete this drawing in AutoCAD LT 2011 compared to AutoCAD
LT 2008.
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Figure 4: Completed drawing for task #4 i a reflected ceiling plan of a complex office
building.

This drawing took 3 hours 25 minutes to complete using AutoCAD LT 2008. The
same drawing took only 1 hour 50 minutes to complete using AutoCAD LT 2011, an
improvement of 46 percent.

Task #4: Reflected ceiling plan of a complex office building

AutoCAD LT 2011 was 46 percent more efficient in the creation of the task #4
drawing. The most significant improvements were indeed both the ability to preview
hatch patterns in AutoCAD LT 2011 and also the ability to use grip editing to modify
the angle and origin of hatch patterns quickly and easily after they were added to the
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