CAD-Llama: Leveraging Large Language Models for Computer-Aided Design
Parametric 3D Model Generation

Supplementary Material

1. Overview

In the supplementary material, we put forward some details

about the data selection and method design. Cost analysis

as well as extra experiment results are also put forward. The
remaining parts are organized as follows.

* First, we provide a cost analysis on both GPU resource
and GPT-4o tokens.

e Then we illustrate the format of our CAD code used
throughout the pretraining and instruction tuning stage.

e After that we introduce the hierarchical annotation
pipeline in detail with respect to CAD components, im-
age extractor and two-stage prompting strategy.

 Finally we provide extra experiment results both quanti-
tatively and qualitatively.

2. Training Cost and GPT-40 Token Cost

Both SPCC-adaptive pretraining and instruction tuning
stages are conducted on 4 A100 GPUs. Table 1 summa-
rizes the computational costs and token consumption for
these stages. For generating finetuning data, during the
SPCC-adaptive pretraining stage, altogether 70 million to-
kens are required to comprehend the image and generate
prompts hierarchically. During the instruction tuning stage,
6 million tokens are used to generate instruction data. For
the consumption of GPUs, SPCC-adaptive pretraining re-
quires 38 A100-GPU hours and processes GPT-40 70M to-
kens, while instruction tuning requires 12 A100-GPU hours
and processes GPT-40 6M tokens. This demonstrates that
our model achieves efficient training with limited compu-
tational resources. Notably, during the Instruction Tuning
phase, the model adapts effectively to various downstream
tasks using only a small amount of data and training time.

Stage | A100-GPU Hours | Tokens (GPT-40)
SPCC-Adaptive Pretraining | 38 | 70M
Instruction Tuning ‘ 12 ‘ 6M

Table 1. Training costs and token consumption during the two
training stages. Tokens are used for prompt generation in each
stage.

3. Details of CAD Code Formatting

We follow the annotations of DeepCAD [5] dataset and
denote the components of the CAD command sequence.
The complete set of command parameters is defined as

pi = [(E, Y, a, fv T, 97 ¢a Vs Pz Py, Pzs S, €1, €2, b? u] We nor-
malize and quantize these parameters as follows: (1) For
discrete coordinate parameters, including the sketch plane
origin (pg, py, p-), extrusion distances (eq, e2), curve end-
point coordinates (x, y), and the circle radius r, we quantize
all continuous parameters into 256 levels, represent them
with 8-bit integers, and recenter the origin from (128, 128)
to (0,0) for a more intuitive representation of scale. (2)
For angular parameters, including the sketch orientation an-
gles (0, ¢, ) within the range [—, 7] and the arc’s sweep
angle « within [0, 27], we use discrete values within the
ranges [—180,180] and [0, 360] degrees, respectively. (3)
The sketch profile scale s is constrained within the range
[0,2], while the boolean operation type b can take one of
the following values: new body, join, cut, or intersect. The
extrusion type u denotes one of three configurations: one-
sided, symmetric, or two-sided. These parameters are uti-
lized in their original forms. (4) The arc’s counterclockwise
flag f is a binary indicator, which we represent as either
True or False.

For converting the annotation of CAD construction se-
quence into a LLM-friendly format, we further extract the
hierarchy of CAD construction sequences and organize
them into python-like pseudocode. In particular, the SOL
and EOS commands are abstracted as an object Loop ()
and an ending comment # End of code, respectively.
Other commands, such as Arc, Line, Circle, and Extrude,
are represented as function calls with corresponding param-
eters as inputs of the function. Detailed examples are illus-
trated in Figure 2 and 3.

4. Details of Hierarchical Annotation Pipeline

4.1. Definition of CAD Component

In our definition, a CAD model consists of one or more
components. Typically, a single sketch-extrude pair is
treated as an individual component. However, when mul-
tiple identical sketch-extrude pairs occur consecutively in
a CAD sequence, such as 10 cylinders uniformly dis-
tributed in a circular arrangement, describing each pair in-
dividually leads to redundancy and poses challenges for
vision-language models (VLMs) in accurately capturing
such repetitive structures.

To address this, when identical sketch-extrude pairs oc-
cur consecutively and their count exceeds a specified thresh-
old (set to 3 in our experiments), we collectively define
them as a single component. Otherwise, each sketch-



4 I_N

| CAD Model [~

o— —

9 Nt ]”

N /J_‘_\ 7 N
) ( S )
ozl et

(Multiple Sketch-Extrude Pairs)

Figure 1. Illustration of defining a single component from consecutive equivalent sketch-extrude pairs based on specified criteria. Note
that a large proportion of bottom cube in the final CAD model has been cut out, as is shown in component 3.

extrude pair is treated as an individual component. The
equivalence of two sketch-extrude pairs is determined based
on the following criteria: all commands and parameters
must match, except for the sketch plane origin parameters
(Pz, Py, P-)- As illustrated in Figure 1, the second compo-
nent comprises multiple sketch-extrude pairs.

4.2. Annotation Image Generation Pipeline

The hierarchical annotation pipeline contains two stages.
Different images are fed into the VLM in different stages.
We propose two kinds of image extractors which extracts
different features of the CAD model, namely Components
Images Extractor and Outlines Images Extractor, as
shown in Figure 3 in the main paper. Both of them are
python scripts rendering CAD construction sequences using
PythonOCC [1] (Python version of OCCT) while focusing
on different aspects of a single model. Taking the i-th com-
ponent of the j-th CAD model D; as an example, in the
first stage, we use the Components Images Extractor and
obtain the component image JZ and its corresponding 2D

sketch image Ii. Specifically, I! is rendered from the de-
fault viewpoint by extracting the component’s CAD com-
mand, while f; is obtained by rendering the correspond-
ing 2D sketch commands. In the second stage, we use the
Outlines Images Extractor and obtain the outline image
I J?, achieved by increasing the transparency of other com-
ponents (set to 0.85 in our experiments) while keeping the
target component’s transparency unchanged during render-
ing; if the target component is used for cutting, it is rendered
in blue, as illustrated by component 3 in Figure 1.

4.3. Two Stage Prompting Methods.

In this part we provide the detailed prompt used in Section
4.2. In particular, two prompts are adopted where prompt1
is for obtaining descriptions of individual components and
prompt?2 is for acquiring both overall descriptions and com-
ponent names. In promptl, to enable GPT-40 to generate
more detailed descriptions, we provide additional informa-
tion that includes extrusion direction, extrusion length, and

quantity information. The extrusion direction is included
only when the CAD model is extruded in a specific di-
rection, such as up, down, left, right, front, or back. We
observed that over 95% of the extrusion directions in the
DeepCAD [5] dataset fall within these categories. Quan-
tity information is added only when a component contains
multiple sketch-extrude pairs (see Section 4.1), which helps
mitigate the hallucination phenomenon in VLM. The spe-
cific content of the two prompts is as follows:

Promptl: Background: The user now has a CAD model,
which is formed by extruding a sketch. User input: The user
will input two pictures, the first is the sketch, and the second
is the CAD model after the sketch is extruded. Task: De-
scribe the CAD model. Please describe the sketch in detail
first, include the additional information in the description
and output the final description result as a single line. Ad-
ditional information: { Extrusion direction and length infor-
mation, Number information} Examples: {Two Description
Example}

Prompt2: A CAD model may consist of multiple mod-
ules. Each module constitutes a part of the model, which
can be a solid or a feature used for cutting, such as creating
a hole. The user has a CAD consisting of {num_parts} mod-
ules. The user will input {num_parts+1} pictures, the first
image is the original CAD model, followed by {num_parts}
images where each module is rendered with enhanced high-
lighting. These modules collectively form the original CAD
model. Modules used for cutting are highlighted in blue.
The subsequent description explains each of the four mod-
ules individually, following the order presented in the mod-
ule images: {Component Descriptions} Task: You need to
output three lines, Line 1: A concise description of the over-
all macro of CAD based on first image. Line 2: A detailed
description that includes the specific characteristics of each
of the {num_parts} modules mentioned above, as well as the
process by which they are assembled based on all provided
images and component descriptions. Line 3: Short names
Sor {num_parts} modules. Example: {Two Description Ex-
ample}



5. Details of Experiments

5.1. Prompts Used in Baseline Methods

We provide the detailed prompt used in the baseline meth-
ods (GPT-4, GPT-3.5, LLaMA3, and Mistral) in Figure 5,
where {task.definition} specifies the task instruc-
tions.

5.2. Ablation Study Details in Main Experiment

In the ablation study of the main experiment, we explored
the impact of using different CAD representations for pre-
training on the Text-to-CAD task. The evaluation methods
are categorized based on whether the CAD data is in code
format or raw sequences, and whether hierarchical or sin-
gle descriptions are used. The single description SD of the
CAD model D; is defined as:

SD = concat{A;, 7}, “Parts description:”, D; }

where D; = concat{{S},Z}}, {82, 72},...,{Sk TF}}

Vit PR et
represent the full description of all k components of D;.

Tasks | Metric | w/o ICP | with ICP
Text-to-CAD | ACCemg | 79.89 80.41
ACCpuram | 59.04 59.09
Add ACCeng | 7773 79.41
ACCpuram | 62.16 63.09
Delete | EM | 8091 | 8193

Table 2. Performance comparison of CAD-related tasks with and
without In-Context Pretraining (ICP). The results show that ICP
improves performance across all tasks

5.3. Ablation Studies on Pretraining Method

This section presents a simple ablation study on sev-
eral CAD-related tasks to validate the effectiveness of In-
Context Pretraining (ICP) [3] in enhancing CAD-Llama-
INS performance on downstream tasks. ICP is a method
that groups related documents within the same input con-
text, encouraging LLMs to read and reason across document
boundaries. Similar to [3], we used a pretrained CLIP [2]
model to encode CAD images and group similar CADs for
pretraining based on their cosine similarity. As shown in Ta-
ble 2, ICP enhances the performance of downstream editing
tasks, such as add and delete, by enabling LLMs to better
capture the distinctions between different CAD structures
during pretraining. This improved understanding allows the
model to more effectively handle precise modifications re-
quired in these tasks. Additionally, ICL contributes to a
marginal improvement in the Text-to-CAD task.

Dataset | ACCr+ MCD, MMD| JSD|

DeepCAD | 8472 1053 154 359
Fusion360 | 7835  23.06 198  6.01

Table 3. Our model, CAD-Llama-INS, trained exclusively on the
DeepCAD dataset, demonstrates strong generalization capabilities
on the Fusion360 dataset in the Text-to-CAD task.

5.4. Cross Dataset Generalization

To further evaluate the generalization ability of CAD-
Llama-INS, we conducted experiments on the test set of
the Fusion 360 [4] dataset for the Text-to-CAD task. Sim-
ilar to DeepCAD [5], the Fusion 360 dataset also contains
CAD construction sequences. We employed the hierarchi-
cal annotation pipeline to generate descriptions for the Fu-
sion 360 dataset. These descriptions are used to prompt
CAD-Llama-INS, which was pre-trained and fine-tuned ex-
clusively on the DeepCAD dataset, to produce correspond-
ing CAD models. The experimental results, as shown in
Table 3, demonstrate that CAD-Llama-INS achieves strong
generalization performance, achieving comparable or supe-
rior results on the Fusion 360 dataset despite being trained
solely on DeepCAD. This highlights the effectiveness of our
approach in adapting to new datasets. A qualitative analysis
is also conducted, as illustrated in Figure 6. Based on tex-
tual prompts, CAD-Llama-INS demonstrates the capability
to generate CAD models that closely align with the ground
truth.

5.5. Qualitative results

To comprehensively evaluate the performance of our ap-
proach, we provide qualitative results across multiple tasks.
Specifically, qualitative results for text-to-CAD generation
are illustrated in Figure 7 to Figure 17. Results for caption-
ing tasks are presented in Figure 4, while results for uncon-
ditional generation are shown in Figure 18. Additionally,
results for multi-task evaluation, encompassing the process
from initial construction to iterative refinement, are shown
in Figures 13 to 17.

5.6. Examples of Failure Cases

Our experimental results also show some limitations of our
method, in some cases there are parameter generation errors
and mismatching between the input text instruction and the
generated CAD command sequences, Figure 19 illustrates
some failure cases of Text-to-CAD generation.



Description of the model: A cylindrical disc with
two rectangular cutouts on its top surface is

| combined with a thick-walled cylindrical ring with
a hollow center. The thick-walled cylindrical ring is

| placed on top of the cylindrical disc, aligning the

I hollow center of the ring with the center of the
disc, with two rectangular cutouts on the top

| surface of the disc.

I # Cylinder base: A cylindrical base is extruded
upwards to a length of 59 units.
sketch0 =[]

! loop0_0 = Loop()

I loop0_0.Circle(center=(48, 0),radius=48)

| sketch0.add(loop0_0)

I Extrude(sketch=sketchO0, orientation_degrees=(0,
0, 0), origin=(-96, 0, 0), scale=2.0,

I extrude_distance=(59, 0), boolean_type='New',
extent_type='One-sided')

| # Cylindrical extension with hole: A cylindrical

I shape with a central circular hole is extruded
upwards to a length of 35 units.

| sketchl =[]

I loop1_0 = Loop()
loop1_0 .Circle(center=(48, 0),radius=48)
sketchl.add(loop1_0)
loop1_1 = Loop()

I loop1_1.Circle(center=(48, 0),radius=34)
sketchl.add(loop1_1)

| Extrude(sketch=sketchl, orientation_degrees=(0,

| 0, 0), origin=(-32, 0, 61), scale=0.68,

I extrude_distance=(35, 0), boolean_type='Joining’,

@

{# Description of the model: A hexagonal prism with a central
cylindrical hole running through its length, combined with

I two concentric cylindrical tubes arranged horizontally. The
hexagonal prism with a central cylindrical hole is extruded

I backward longitudinally. Then, two concentric cylindrical
tubes with central circular holes are extruded backward
longitudinally and arranged horizontally to fit into the

I hexagonal prism.

# Hexagonal prism with cylindrical hole: A hexagonal prism

I with a central cylindrical hole running through its length is
extruded backward to a length of 96 units.

| sketch0 =[]
loop0_0 = Loop()

| loop0_0.Line(endpoint=(18, -45))
loop0_0.Line(endpoint=(66, -50))

| loop0_0.Line(endpoint=(95, -14))
loop0_0.Line(endpoint=(77, 31))

I loop0_0.Line(endpoint=(29, 36))
loop0_0.Line(endpoint=(0, 0))

I sketch0.add(loop0_0)

I loop0_1 = Loop()
loop0_1.Circle(center=(48, -7), radius=24)

I sketch0.add(loop0_1)
Extrude(sketch=sketchO, orientation_degrees=(90, -90, 90),
origin=(-51, 0, 8), scale=1.06, extrude_distance=(96, 0),
Mean_type='New', extent_type='One-sided')

positioned symmetrically on the surface of the
cylindrical base and extending partially through
its thickness, are extruded upwards to a length I
of 60 units. |
sketch2 =[]
loop2_0= Loop() I
loop2_0.Line(endpoint=(55, -42)) I
loop2_0.Line(endpoint=(55, -37))
loop2_0.Line(endpoint=(40, -37)) |
loop2_0.Line(endpoint=(40, -42)) I
sketch2.add(loop2_0)
loop2_1 = Loop() |
loop2_1.Line(endpoint=(55, 37))
loop2_1.Line(endpoint=(55, 42)) I
loop2_1.Line(endpoint=(40, 42)) |
loop2_1.Line(endpoint=(40, 37))
sketch2.add(loop2_1) I
Extrude(sketch=sketch2, orientation_degrees=(0,|
0, 0), origin=(-96, 0, 0), scale=2.0,
extrude_distance=(60, 0), |
boolean_type="'Cutting', extent_type='One- I
sided')
# End of code |
I
I
I
I
I

. Abstract Description
. Detailed Description
. Component Names

. Component Descriptions

# Concentric cylindrical tubes: Two concentric cylindrical l
tubes with central circular holes are arranged horizontally
and extruded backward to a length of 26 units.
sketchl =[]
loop1_0 = Loop()
loop1_0.Circle(center=(48, 0), radius=48)
sketchl.add(loop1_0)
loop1_1 = Loop()
loop1_1.Circle(center=(48, 0), radius=22)
sketchl.add(loop1_1)
Extrude(sketch=sketch1l, orientation_degrees=(90, -90,
90), origin=(-62, 0, 0), scale=1.29, extrude_distance=(51,
0), boolean_type='Joining', extent_type='One-sided')
sketch2 =[] I
loop2_0 = Loop()
loop2_0.Circle(center=(48, 0), radius=48) I
sketch2.add(loop2_0)
loop2_1 = Loop() |
I
I

loop2_1.Circle(center=(48, 0), radius=30)

sketch2.add(loop2_1)

Extrude(sketch=sketch2, orientation_degrees=(90, -90,

90), origin=(-27, 0, 0), scale=0.57, extrude_distance=(26,

0), boolean_type='Joining', extent_type='One-sided')

# End of code |
|

Figure 2. Examples of SPCC data representation, generated by our CAD-Llama-INS.



(# Description of the model: A tapered rectangular prism
featuring an elongated oval slot through the center, with
I semi-circular cutouts on opposite sides, which connected
I to two cylindrical shapes with central circular holes. The
tapered rectangular plate is positioned horizontally, and
the two cylindrical shapes of different sizes are placed
vertically on the semicircular cutouts at each end of the
plate, aligning their central circular holes with the cutouts
# Rectangular plate with cutouts and slot: A rectangular
I plate featuring two large semicircular cutouts on opposite
I sides and a central elongated oval slot is extruded
upwards to a length of 7 units.
I sketch0 =[]
loop = Loop()
loop.Line(endpoint=(95, 10))
loop.Arc(endpoint=(94, 29), degrees=180,
counterclockwise=False)
loop.Line(endpoint=(0, 39))
I loop.Arc(endpoint=(0, 0), degrees=168,
I counterclockwise=False)
sketch0.add(loop)
| loop = Loop()
loop.Line(endpoint=(64, 14))
| loop.Arc(endpoint=(64, 24), degrees=180,
counterclockwise=True)
| loop.Line(endpoint=(25, 24))
loop.Arc(endpoint=(25, 14), degrees=180,
I counterclockwise=True)
I sketch0.add(loop)
Extrude(sketch=sketchO, orientation_degrees=(0, 0, 0),
origin=(3, -17, 0), scale=0.89, extrude_distance=(7, 0),
boolean_type='New', extent_type='One-sided')

o — — — — — — — — — — — — —

I # Description of the model: A central cylinder is surrounded by six evenly

spaced cylindrical pillars arranged in a circular pattern. The central
cylinder is extruded vertically, and the six evenly spaced cylindrical
pillars are also extruded vertically and arranged in a circular pattern
around the central cylinder.

# Central Cylinder: A cylindrical shape is extruded upwards to a length of
72 units.

sketch0 =[]

loop0_0 = Loop()

I loop0_0.Circle(center=(48, 0), radius=48)
sketch0.add(loop0_0)

Extrude(sketch=sketchO, orientation_degrees=(0, 0, 0), origin=(-60, 0, 0),

I scale=1.25, extrude_distance=(72, 0), boolean_type="New',
extent_type='One-sided')

I # Circular array of cylindrical pillars: Six evenly spaced cylindrical pillars,
arranged in a circular pattern, extruded upwards to a length of 96 units.
sketchl =[]
loop1_0 = Loop()

I loop1_0.Circle(center=(48, 0), radius=48)
sketchl.add(loop1_0)

I Extrude(sketch=sketch1l, orientation_degrees=(0, 0, 0), origin=(-10, 60,
0), scale=0.2, extrude_distance=(96, 0), boolean_type='New',
extent_type='One-sided')
sketch2 =[]
loop2_0 = Loop()
loop2_0.Circle(center=(48, 0), radius=47)
sketch2.add(loop2_0)

Extrude(sketch=sketch2, orientation_degrees=(0, 0, 0), origin=(-61, 30,
0), scale=0.2, extrude_distance=(96, 0), boolean_type="Joining',
extent_type='One-sided')

sketch3 =[]

I loop3_0 = Loop()
loop3_0.Circle(center=(48, 0), radius=47)

# Large cylindrical Shape: A cylindrical shape with a central >

circular hole, resembling a thick washer, is extruded I

upwards to a length of 17 units.

sketchl =] |

loop = Loop()

loop.Circle(center=(48, 0),radius=48) |

sketchl.add(loop)

loop = Loop() I

loop.Circle(center=(48, 0),radius=36)

sketch1.add(loop) I

Extrude(sketch=sketchl, orientation_degrees=(0, 0, 0),

origin=(-17, 0, 0), scale=0.36, extrude_distance=(17, 0), I

boolean_type="Joining', extent_type='One-sided') I

# Small Cylindrical Shape: A cylindrical shape, featuring a

central circular hole on one end and resembling a thick I

washer, is extruded upwards to a length of 22 units.

sketch2 =] I

loop = Loop()

loop.Circle(center=(48, 0),radius=48) I

sketch2.add(loop)

loop = Loop() |

loop.Circle(center=(48, 0),radius=24)

sketch2.add(loop) |

Extrude(sketch=sketch2, orientation_degrees=(0, 0, 0),

origin=(79, 0, 0), scale=0.18, extrude_distance=(22, 0), |

boolean_type='Joining', extent_type='One-sided’)

# End of code I
I
I
I

. Abstract Description
. Detailed Description

. Component Names
. Component Descriptions

— — — — — — — — — — — — —

\

Extrude(sketch=sketch3, orientation_degrees=(0, 0, 0), origin=(-61,

-30, 0), scale=0.2, extrude_distance=(96, 0), boolean_type="Joining',
extent_type='One-sided')

sketchd =[]

loop4_0 = Loop()

loop4_0.Circle(center=(48, 0), radius=48)

sketch4.add(loop4_0)

Extrude(sketch=sketch4, orientation_degrees=(0, 0, 0), origin=(-10,

-60, 0), scale=0.2, extrude_distance=(96, 0), boolean_type="'Joining',
extent_type='One-sided')

sketch5 =[]

loop5_0 = Loop()

loop5_0.Circle(center=(48, 0), radius=47)

sketch5.add(loop5_0)

Extrude(sketch=sketch5, orientation_degrees=(0, 0, 0), origin=(42, -
30, 0), scale=0.2, extrude_distance=(96, 0), boolean_type="Joining',

extent_type='One-sided')

loop6_0 = Loop()
loop6_0.Circle(center=(48, 0), radius=47)

sketch6.add(loop6_0)

Extrude(sketch=sketch6, orientation_degrees=(0, 0, 0), origin=(42,
30, 0), scale=0.2, extrude_distance=(96, 0), boolean_type="Joining',
extent_type='One-sided')
# End of code

\sketch3.add(loop3_0)

I
I
I
I
I
I
I
sketch6 = [] |
I
I
I
I
I
I
|

Figure 3. Examples of SPCC data representation, generated by our CAD-Llama-INS.



# Description of the CAD model: / /lat cross shaped

structure, featuring four semi-circular protrusions
| symmetrically aligned on each arm, is extruded backward

. I
Caption |
CAD-Llama-INS |to a length of 19 units I
I

Detailed Description

Part 1 Codes Component Names

K — Component Descriptions
(For single-component CADs, only component desc is given)

The pentagonal prism is extruded upwards
Iwith a central circular cutout on the top surface. The cylindrical shape also with a central
circular hole is extruded upwards and placed on top of the pentagonal prism, aligning the

(# Description of the CAD model: /' </ucture consisting of o pentagonal prism base with o N

Caption I central hole with the pentagonal cutout.
( # Pentagonal prism with cutout: A pentagonal prism with a circular cutout on its top surface is |
\ CAD-Llama-INS Iexz‘mdcd upwards, extruded to a length of 47 units.

Part 1 Codes
|# cylindrical shape with central hole: A cylindrical shape with a central circular hole,
|resembling a thick washer, is extruded upwards with a length of 55 units.

\part 1 Codes=)” part 2 Codes |

Mart 2 Codes # End of code

< = o e e Y
(# Description of the CAD model: /' ircu/ar base with six cvenly spaced circular holes s

The hollow cylindrical
ring is inserted into the central hole of the circular base, aligning the ring's hollow center with
Ithe base's central hole, and the base's circular holes are evenly spaced around the perimeter
Caption lof the ring.
— | # Circular base with holes: A circular base with six evenly spaced circular holes is extruded

/ CAD-Llama-INS Ibackward to a length of 21 units.
| Part 1 Codes

|# Hollow cylindrical ring: A hollow cylindrical ring with a uniform wall thickness is extended
\ \

_____ P backward, extruding to a length of 21 units.
\ Bart 1 Codes=) IPar‘t 2 Codes
art 2 Codes , # End of code

Figure 4. Examples of results from the Caption task, demonstrating the capabilities of CAD-Llama-INS in understanding the internal

structure of raw CAD code and its geometric shapes.

Prompt for Baseline Methods (2-shot)
<background information>
Computer-Aided Design (CAD) is a technology used in engineering and manufacturing to create precise 2D and 3D models. In
CAD modeling, common geometric operations include drawing lines (Line), arcs (Arc), and circles (Circle) to form sketches that
define the shape of the object.
These sketches are usually composed of multiple loops, with each loop made up of various geometric entities like lines, arcs, and
circles to form a closed surface. Once the sketch is created, an extrusion operation can be applied to extend the 2D profile into
3D space, thus forming a solid body. The extrusion process involves setting parameters such as the orientation of the sketch
plane and the distance of extrusion.
In CAD systems, the creation of 3D objects usually begins with 2D sketches consisting of geometric entities like lines, arcs, and
circles. Each of these entities is defined by specific parameters. The default starting point of each loop is (0,0).
“Line” command is determined by its “endpoint” coordinates.
“Arc’ command requires its “endpoint’, a sweep angle (‘degrees’), and a direction flag (‘counterclockwise’) to indicate whether it
is drawn clockwise or counterclockwise.
“Circle® command is defined by its “center” coordinates and ‘radius’. Once the sketch is complete.
“Extrude” command is used to transform the 2D sketch into a 3D object. The extrusion process involves parameters such as the
orientation of the sketch plane, defined by three angles (‘orientation_degrees”), and the sketch plane's position in 3D space
(Corigin®). The “scale” parameter controls the size of the sketch profile, while “extrude_distance™ defines how far the sketch is
extended in both directions. The “boolean_type" specifies how the new geometry interacts with the existing model, with options
like 'New' (creating a new solid), 'Joining' (merging with the existing body), 'Cutting' (removing material), and 'Intersection’
(keeping only the overlapping portion). The “extent_type" controls the extrusion direction, with options such as 'One-sided'
((_aé(tﬁnding in one direction), 'Symmetric' (extending equally in both directions), or 'Two-sided' (with different distances on each
side).
Note:| All coordinate values are quantized to integers between 0 and 255, so your output coordinate value should be less than or
equal to 255.
</background information>
<task>{task_definition}</task>
<example><input>{el_input}</input><output>{el_output}</output></example>
<example><input>{e2_input}</input><output>{e2_output}</output></example>

Figure 5. Detailed prompt used in the baseline methods (GPT-4, GPT-3.5, LLaMA and Mistrial).



Input Text Ground Truth
(Fusion 360)

| A rectangular block with a cylindrical hole, -\I
connected to a series of horizontal cylindrical |
I components, forming a compact assembly. The
| structure consists of a rectangular prism with a |
| vertical cylindrical hole at its center. Attached |
| horizontally to this prism is a cylinder, followed by a I
| washer-like cylindrical shape with a central hole, |
\_ )

CAD-Llama-INS

and another cylinder, all aligned horizontally.

| “A V-shaped structure with cylindrical ends, each )
featuring circular cutouts. The first V-shaped |

I module with cylindrical ends is extruded
horizontally, while the second V-shaped module I
| with two cylindrical holes and a rounded corner is |

_ _ _ _usedtocreatethecutout _ _ _

——— —— —— — — — — — — — — — —

A hexagonal prism with a cylindrical protrusion and a\

central hole. The hexagonal prism serves as the |

base. A solid cylinder is extruded from one face of |

the hexagon. A second cylinder is used as a cutout, |

creating a central hole through the hexagon and the I
protruding cylinder.

———— —— — — — — — — —

Place the first cylinder at the base, |
| attach the hexagonal prism on top. |
N—

—— —— —— — — — — — —

semi-cylindrical base with a rectangular
| A ylindrical b th tangular )
extension on top, featuring a central cylindrical
| ext top, featuring tral cylindrical |
| cutout and two pairs of parallel cylindrical |
| cutouts. The semi-cylindrical base witha |
rectangular extension is extruded upwards. A |
| central cylinder is extruded upwards for a
| cutout. Four cylindrical rods are extruded |
ongitudinally in two parallel pairs for additional
| longitudinally in two parallel pairs for additional
| cutouts. I

| A circular disc with a central hole and four |
| evenly spaced smaller holes around it |

Figure 6. Comparison results of Text-to-CAD task on the Fusion 360 dataset.



Text-to-CAD

central circular

A horizontally oriented rectangular block with symmetrical |
notches on opﬁosne sides, forming angular cutouts. A
ole runs through the length of the block,

| with additional cylindrical cutouts intersecting it. On either

end, there are concentric cylindrical features, mcluding a |
rical

elements are mirrored on both sides of the block. The
angular cutouts are formed by triangular prisms intersectin

|hollow cylindrical tube with a'slanted edge. These cylin

the block at a 45-degree angle, creating a stepped
( appearance along its sides

. ~ Text-to-CAD __ _
The CAD creation integrates simplified complexity. A

cylinder forms the core structure, providing foundational

rectangu 1a DI 10712
its length, aldlngi:m the precise linear arrangement of

| stabilit?/ and rotational symmetry. Mounted laterally, a
ar
| associated parts. Finally, a circular ring with four smalle

solid block with a horizontal groove runsalong

r

equally spaced holes is securely affixed to the top of the

lcylinder, providing multiple anchoring points for securing or

interfacing with other components.

A dynamic cross-sectional framework embedded with a |

odecagonal pattern. The cross-shaped structure,
combined with a dodecagonal prism, aligns its central
circular hole with one of the prism's faces, effectively

I" T T T T 7T Textto-CAD T T -
|
|

creating an intricate framework with elongated arms
\ supporting the dodecagonal edges.

. . Text-to-CAD
Incorporating a circular plate with a large central hole and
two sets of eight smaller circular holes arranged in a ring
pattern, one set located closer to the center and the other

lset positioned near the outer edge, symmetrically distribute

]
I

dl

around the central hole. J

|
9

Text-to-CAD
[ The model features a circular base with eight evenly s._paced|
trapezoidal teeth extending radially outward from its
| perimeter. At the center of the base is a circular disk, which |
w contains a hexagonal hole passing through it. Y]

Text-to-CAD

[ A circular disc with six holes is mounted on a cylindrical |

base, with a central octagonal support. The circular disc
with six equally spaced holes is placed on top. Below it, a |
long main column serves as support, with a polygonal
structure located beneath the column. A spherical ring with I
five holes is then placed around the base of the column. ,

roT T Text-to-CAD ~ _ ~—

Ibottom side. On top of the

Iba

| shaped curved surface. Four prismatic arms extend diagonally upward

The base features a large rectangular hollow at its center on the

B

sets of inclined planes, joined at the center by a smooth saddle-

from the base, symmetrically positioned on either side.

r o Text-to-CAD .
| The foundation is a circular plate with a central solid hub
and four equalgl s?]aced rectangular cutouts extending |
|  radially towards the outer edge, creating a cross-like
pattern. Below this, a cylindrical tube formed by extruding a I
\circular ring with a central hole is mounted around the hub. ,

Figure 7. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.

ase, there are two symmetrical rectangular
protrusions extending outward on either side. At the center of the

se’s top surface is a semi-circular concave feature that connects the
structure above to the base. Rising from the base are two symmetrical



| . . Text-to-CAD . . Ve

A gear-like shape with eight rounded teeth with a cylindrical | Text-to-CAD
ring-like shape that has four eﬂually spaced circular holes A rounded rectangular prism with semi-cylindrical ends,
around its perimeter. The gear-like shape with elght evenly featuring a series of four evenly spaced grooves running |

| spaced, rounded teeth is extruded backward and | \ longitudinally along each flat side.

assembled with the ring, forming a complex shape with _—— e — i — ————— /
__ muliple holes, which i also extruded backward. _ _,
-~ C T T Textto-CAD T
Text-to-CAD |A circular ring with a symmetrical arrangement of protrudin:

I A circular base with a slightly recessed central area. At the I segments around itS outer edge. The ring has a hollow g|

| center, there is a cylindrical hole surrounded by a rounded | | center and features six evenly spaced rectangular
square recess, where the edges of the square are smoothly extensions projecting outward. Each extension has a flat topl

\ curved. J \ _surface and sharp angular transitions to the base ring.

Text-to-CAD
| Acentral cylindrical body with a hollow cylindrical hole
running along its axis. Extending outward symmetrically
| from the central body are four rectangular prismatic fins, |

; f are recessed into the block, creating sharp-edged cutouts that I
\evenly spaced at 90-degree intervals around the cylinder. I converge centrally in a cross-like configuration. )

I r Text-to-CAD ]
[ rounded rectangular block with four arrow-shaped features extending
symmetrically inward toward the center. These arrow-like structures

| . . Text-to-CAD -

The large circular ring with twelve evenly spaced smaller |
-~ | holes is centered on a rectangular base with four additional

| Text-to-CAD - ) holes placed near each corner, ensuring stability and formal |

A central hexagonal plate with six evenly distributed circular L coherence in the combined layout. y,

\ loops extending outward from each side of the hexagon. ,

Figure 8. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.



Text-to-CAD
IA cross-shaped plate with a cylindrical block with a star-like |
[ central hole. The cross-shaped plate, which has beveled
ends on each arm, supports the cylindrical block at its |
| center, where the star-like cutouts interlock with the central
cutout of the cross-plate. .and a flower-patterned cylindrical |
Q top forms a dynamic centerpiece. J

Text-to-CAD
A cross-shaped structure with a large central rectangular |
base, featuring semi-circular and triangular cutouts,
complimented by a cylindrical tube through its center. The |
~ cross shape Is derived from two rectangular prisms
intersecting perpendicularly, projecting from the arge base |
~ with appropriate cutouts, while the cylindrical tube is
integrated by centering it t_hrou%h the entire intersection.ng |
or interfacing with other components. i

o — — — —

| . Text-to-CAD .

A shape featuring a circular ring with tabs and an circular |
| solid with a cross pattern of holes. Attach the circular solid
at the center of the circular ring so that the holes are ahgnedl
8 with the tabs, allowing for versatile mounting. Vi

o Text-to-CAD
| A cylindrical structure with a hollow center, structured |
with four evenly spaced rectangular notches and
\cylindrical pillars in a square pattern around the center.)

[ . . Text-to-CAD
The circular plate with a large central hole and four equally |
| spaced rectangular cutouts is merged with a cylindrical
. shape having a central circular hole and four concave
indentations along the outer edge, aligning the large central
holes for cohesion while the indentations complement the
rectangular cutouts. V]

r— " " Text-to-CAD N '

I A circular frame with an inner cross that divides the circle
into four equal quadrants. At the center of the frame is a |

Ihexagonal prism with six equal sides and uniform height. On
top of the hexagonal prism, a smaller cylinder is extruded I

U vertically, creating a simple yet structured design.

| . Text-to-CAD ]
An framework consists of a square frames and a square

Iplate with a grid pattern. This structure initiates with a square
frame having rounded corners. Above this configuration, a
square plate with a 4x3 grid of circular cutouts is layered,

_aligning its perimeter with the framework's boundaries. ',

s o Text-to-CAD \
| _ A multi-tiered open frame with vertical support rods. The
central structure is a rectangular frame with a hollow center.
Beneath it are four identical rectangular %rlsms, serving as
supports at the four corners, enhancing the frame'’s rigidity. |
Four cylindrical pillars are placed beneath the four
rectangular prisms, increasing the elevation and structural I
integrity. J

Figure 9. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.



s Text-to-CAD \ P
| A rectangular block with a large central rectangular cutout
and two small rectangular notches at the bottom edge, |

o Text-to-CAD .
| Anintricate structure combining a flat, symmetrical cross-

-enhanced by a square plate with twelve equally sized shaped plate with rounded arms and a toroidal ring with a |
circular holes ‘arranged in a circular pattern fixed onto the | | hollow circular center. The cross-shaped plate houses the
left side of the block. Y toroidal ring in its center, with the circular holes near the
ends of the arms providing attachment points. y,

A circular base with a central cylindrical extrusion,
ntersected by a circular ring and four perpendicular
| bars, each bar having rectangular blocks attached I
to their ends, placed on top of the cylindrical
\ extrusion. J

( Text-to-CAD
l;

| . . Text-to-CAD I
| A circular disc with a central hole and four I
evenly spaced rectangular cutouts near the
| perimeter on top of the cylindrical |
protrusion, aligning the central hole with the

cylinder. )

_______________ ~
~ Text-to-CAD
Two concentric circular rings connected by evenly spaced | TontT0.CAD
Iret(r:]tang.ular s%pporés. Ther?]u terr] fing is larger and siF"'esé‘ s| ITwo cylindrical discs eg)c(l{fg:aturin a central hexa onalI
l e primary boun a%b:{eldecte r?t:gﬁ];r fing Is smatler an hole. The discs are connected by ag tapered rectangular |
—_———— === — — — — — 7 Idplate, forming an glongated shape. One disc is larger in
|diameter and positioned at one end of the plate, while the|
—__ __smaller disc is located at the opposite end. _
~
Text-to-CAD 3\ —_———— Ay -
; Text-to-CAD
Two hollow hexagonal frames are harizontally | | A central hollow rounded square prism with four flat faces. |

staggered and stacked together. The frames are
connected along a shared edge, creating an |
overlapping configuration. Each frame has a
| uniform rectangular cross-section, and their |
hollow interiors remain open.

The hollow center is divided into two equal parts by a thin
I rectangular tplate. Four rectangular g(lates extend outward |
\__from the faces of the prism in an X-like configuration

Figure 10. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.



| Text-to-CAD T
A regular octagonal plate featuring a large central circular |

| hole, eight smaller circular holes arranged symmetrically
around the center, and a raised octagonal wall along the Text-to-CAD N
\_ _ _ _ _ _ outredge - _ _ J A circular disc with two central holes aligned vertically and |

evenly spaced square notches around the perimeter.

[ T Text-to-CAD A\

A central cylindrical core with six radially arranged rectangular |

| q_lates, each extending outward symmetrically from the core. Text-to-CAD .
he plates are evenly spaced around the core and feature a A cross-shaﬁed profile with integrated semi-

| consistent thicknes

s, creating a star-like arrangement when bases. The cross-shaped profile

|
viewed from above. )

cylindrical arc! s : |
features a central circular hole with four extending |
rectangular cutouts, each linked by triangular
channels. On each end of the cross's extensions, |
flat rectar(ljgular bases merge seamlessl?/ with a

semi-cylindrical arch, providing structural

support |
and aesthetic contrast.

I A cylindrical body with a central hexagonal hole, connected
to a rectangular prism at top with a concave cylindrical cut,
I and a Tt-ts ar\]p% tst{#ctulga t:ompo.stedt r?f thrleedrectialtr)ngula{ | l Text10-CAD
prisms attacned 1o e side opposité tne cyindrical base to A wrench-like assembly with a circular base featuring a
\__act as a sturdy support for the handle-like structure. | hexagonal cutout, a cylindrical disc with a pentagonal
hole, and a rectangular bar with concave ends and a
|central diamond-shaped cutout with rounded corners. The|
assembly starts with the circular base with a hexagonal
cutout at one end. Next, the cylindrical disc with a
pentagonal hole through its center is positioned at another,
end. Finally, the rectangular bar with concave ends and a
central diamond-shaped cutout with rounded corners |
| “connects the circular base and the cylindrical disc.

s Text-to-CAD \
|

Text-10-CAD N
| A rectangular structure with four circular holes on both sides |
and a semicircular cutout in the middle. The structure is

| formed by first placing two identical rectangular prisms
vertically and longitudinally. Then, two rectangular blocks with
I two circular holes each are placed horizontally on top of the |
I prisms. A rectangular prism with equal rectangular faces is
placed in the center, Finally, a rectangular prism with a |
| semicircular profile is extruded backward to create the
semicircular cutout in the middle. |

Text-1o-CAD -
|Integrated onto the structure is a square frame with diagonal|
cross braces, positioned vertically at the opposite end of the
I initial rectangular cutouts, enhancing structural rigidity. |

lc

Furthermore, a rectangular plate with four equally spaced
ircular holes is mounted on the top surface of the extruded I
horizontal blocks.

Figure 11. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.



-

Text-to-CAD
A U-shaped support structure with a cross-shaped top . I
| element, providing stability with aesthetic symmetry. Begin I
with the U-shaped frame and position the cross-shaped
| block at the top center of the structure, aligning its semi- |
circular bottom end with the notches in the elongated arms
( of the frame.

| Text-to-CAD )
The rectangular base is extruded backward. A cubical |
[ prism is cut out from the front surface. Two triangular
prisms are cut out from the sides at an angle.

| o Text-to-CAD =~
A cylindrical structure with concentric circular grooves
|recessed into its top face. The grooves are evenly spaced,|
creating a series of nested rings that decrease in diameter
toward the center. |

Text-to-CAD
A circular plate with a hexagonal hole at
its center, which also contains a smaller
circular hole within it. Around the |
| perimeter of the plate, there are multiple
evenly spaced cylindrical holes arranged |
( in a circular pattern.

(" - Text-to-CAD ) \
A circular disc with twelve evenly spaced circular holes near
I'the perimeter, featuring a central cylindrical protrusion with |
\___a concentric circular cutout and a small central hole.

Text-to-CAD = \
| Four rectangular prisms are organized in a square
pattern, forming the corners of the structure. A |
hollow rectangular beam connects the adjacent
prisms, creating a grid-like framework with open |

square compartments in the center. The
arrangement is symmetric, with the beams evenly |
| ___spaced to form a consistent 3x3 grid pattern ",

Text-t0-CAD -
A rectangular shelf unit with four evenly spaced shelves is|
|"attache perpendicularly to a vertical panel on one side.
I The rectangular shelf unit consists of two horizontal |
panels. This is attached perpendicularly to four
[ rectangular prisms of equal size, arranged in a linear |
sequence with uniform spacing between them, extruded |
backward and arranged vertically.

— —

| Text-to-CAD .

A U-shaped frame with vertical supports and horizontal |
|extensions. Attach the U-shaped structure horizontally, then

add the two elongated rectangular prisms vertically as |

\ supports. J

Figure 12. Supplementary results of the Text-to-CAD task generated by CAD-Llama-INS based on text prompts.



________ -~
( Text-to-CAD: A cylindrical tube ,

(Add: please add a

top surface of the
‘cyllndﬂ._ )

with a large central hole and four
smaller equally spaced circular
__ holesaroundit. ,

(Add: please create
two circular cutouts

small cylindrical I
|features in the center
()f each cutout. )

" Text-to-CAD: An octagonal |
prism with equal-length sides and|
U_ _aunform height.____,

(Add: Eﬁa?eda_ddia‘l

cross-shape
—|protrusio'npwith a

Icentral circular

hole on top of the I
@ctagonal base.

—— — — —

| Text-to-CAD: A circular rin with,
six evenly spaced circular holes |
\ __ _around its perimeter.

Add :Eegezid_a o

hollow _cylir_ldrir::al
=== protrusion in the

center of the ring and |

|lembed it into the

Ig\rge hole of the |

- T T T
Text-to-CAD: A simple thin tube.)

Add: please add an

outer hollow
cylindrical layer
surrounding the inner
thin tube. J

circular cutout on thel
= enClOSUre

-

on the disk and add =

—|f|t into the circular |—>
holes along the

Add: please adda
|U -shape rectangular
surrounding the

leindrical object. )

—_—— e — —
Delete: please

remove the central |—>
llarge circular hole. )

(Add: please add a )
tube feature above
the circular hole at
the center of the
|cross-s.haped
\protrusion.

)

—————
|Add: please insert
cylindrical rods that |

\perimeter of the ring.}

|Z\Ed: please add a -
Ihexagonal ((Jjuttﬁr |
e layer around the l—»
m{dd,le section of the
|existing structure. )

Figure 13. Supplementary working examples of Text-to-CAD, Delete, Add tasks using CAD-Llama-INS.



" Text-to-CAD: Four elongated

| rectangular bars arranged in a
cross pattern with equal spacing |

N between them. W]

Add: please add a
|flat plate to the I
s center of the
[framework, filling the
\middle section. )

FI'ext-tq-CAD: A hexagonal prism)
\ __ with uniform thickness.

= J
(Adttj_: plleals_eda_dd Ifou?\
vertical cylindrical
e xtrusions around b=
Ithe hexagonal pnsm,l

arranged in a
\rectangular pattern. )

Add: please add a\

|of the rectangular I

dlock.

/Text-to-CAD: A square fr_am?,

\ with a central square cutout.

~

[Add; pllease add four I_>

vertical supports at

_|the cornerg %f the |
|rectangular frame to

form atable-like |

lStrUCtUre.
R —
~
T ck)

Add: please add
symm'cjetrical grooves l
on the left and right
sides of the
|rectangular plate. J

—Ithe flat plate, located

‘l =1

\
rectangular frame eight identical hollow
—Iaroun the edges > e CYlindrical rings

I
on the left and right
ﬂ g

O T ————
Add: please create
Ifour circular holes on |

at the corners of the
Eentral section. )

|Delete: please add
two flat panels
|connectin adjacent
vertical cylindrical
extrusions, and add
one parallel panel in |
|the center between
the previous two |

(Add: please add

arranged in two rows
|of four on the surface

Add: please create
[four circular holes |
evenly distributed on
the top plane and
four triangular
Icutouts at each

gdd: please add two A
hexagonal protrusions |

grooves each
containing a circular
hole.

— e ———

Figure 14. Supplementary working examples of Text-to-CAD, Delete, Add tasks using CAD-Llama-INS.



|‘ﬂ-:-xt_—tozAE A_ﬂaﬁetﬁnala?

plate with a cylindrical extrusion
| _in the centér. There are six
evenly distributed small holes |
\ _near'the edges of the plate. _,

gdd: plea}se create |

our even

—Jdistributec?, square [
|cutouts and one

central circular cutoutl
on the cylinder. J

6em_te$Ie;se_ _~|

remove all holes of >
—Jthe rectangular plate.

o — — — — — — — —

I lext-to-CAD: A rectangular
prism with two curved concave
\.—cuts along its top surface

[Add: please add two >

. rectangular blocks
({?1?& prllecailrsceugsate a with concave curved
_|cut0u s on the |—> edges on one face to

the top and bottom of
yectangular block. —|th < regtan qular I

|structure. Y,

—— — — — — — — — —

(Text-to-CAD: A thick circular ring withl
__ __ahollow center.

(Add: please add a’

IA—d' d: please embed
circular flat surface

four evenly distributed|

at the bottom of the, rectangular

ring to create a = protrusﬁons along the |=p-

Iclosed base [ |edge of the ring,”

Qtructure. perpendicular to its |
—_——— = ide surface. Yy

( " Text-to-CAD: Athin )
\ octagonal plate.

IAd_d: Please add a

cylindrical extrusion

_Ibeneath the octagonal
plate, with a hexagonal
|cutout runnln%through
the center of the
lcylinder.

7 (Add:Pleaseadda
central circular cutout |
and six evenIY_ )

=== distributed cylindrical [
[cutouts near the
Iedges of the
octagonal plate.
N

(Text-to-CAD: A symmetric, ear-,
like structure with six evenly I

| spaced protrusions extending
outward from a central core. Each |
|protru5|on has a concave curve onl
| its outer face, creating a rounded,
recessed shape between adjacent
i\ protrusions.

— — | — —— — — —

; (Adl'd:d pleellseb_add al
cylindrical object

—lb)éneath the éentral |——>

|hole, featuring a

hexagonal cutout
lthrough its center. )

Figure 15. Supplementary working examples of Text-to-CAD, Delete, Add tasks using CAD-Llama-INS.



7 Text-to-CAD: A flat cross-
shaped structure with rectangular
arms extending outward in four
| perpendicular directions. Each
arm has a circular hole near its I——
| outer edge, while the center of
I the cross also features a circular

concentric squares, each
progressively smaller and [ ’

\ stacked vertically. o

| Text-to-CAD: A long horizontal *
rectangular base with rounded |

| edges on both ends. —)
Perpendicular to the base, two I

lthln vertical rods extend upwardJ

| Text-to-CAD: A_ﬂat_retﬁnalar\

plate with a cylindrical extrusion
| inthe center. There are six
evenly distributed small holes |
\ _nearthe edges of the plate. ,

“Text-to-CAD: A U-shaped block )

with two parallel arms and a
connectingp base, featuring two |__>
horizontal cylindrical holes and

two vertical cylindrical cutouts on
( the bottom. Y

" Textto-CAD: A cylindrical |

| structure with a wide, flat base |

|and a smaller concentric cylinder [—
on top, ensuring structural |
stability. Y

_qr]erlnove all circular ’—>

evenly distributed
|around the central

Delete: please )
|

|Add: please add two\
more square layers |-
|in the existing stack. )

(Add: Please add
three horizontal bars

|connecting the I
vertical rods to form
a grid structure,
ensuring equal [
|spa_cmg between the

\horizontal bars. )

|Add: Please create
five equally spaced |
—-|rectangular throuﬂh- —
holes along lengt of|
the rectangular.

_____ J

horizontal cylinder to l__>
fit into two h)()rizontal
,cylmdﬂ:amolis._ )

(Add: Please add
four identical hollow
|cy|indrica| rings

Figure 16. Supplementary working examples of Text-to-CAD, Delete, Add tasks using CAD-Llama-INS.



Text-to-CAD: A cylindricall
container is composed of

| acylindrical base with a | c—
hollow center. The hollow

| cylindrical ring is placed

«__on top of the base. "_

( Text-to-CAD: A
cylindrical solid with a ~ [e—)
( _circular cross-section. _,

( Text-to-CAD: A simple >
\___rectangular block.

Text-to-CAD: The primary N
structure is a rectangular base |
with a series of rectangular
notches along the top edge and a|
| sm%le rectangular cutout along
the bottom edge. To the bottom
|ep| e is affixed a rectangular bar
with two large circular holes near
I ~each end and two smaller
lcurcular holes positioned closer tol
the center. Y

[ Text-to-CAD: Two flat
rectangular plates connected |
| perpen icularly along one edge
to form an "L" shape. Each plate |
| features symmetrical rectangular )
cutouts along its free edges, |
creating slots or notches.

/Add: Please add
|f01|4r g\(enly spaced
cylindrical
p¥otrusions tothe |
outer wall of the
\circular shell. |

|four cylindrical rings
of varying diameters |
and thicknesses
above the right-
|extruded rectangular
prism to enhance the
|existing structure. )

Y — i ——
Add: Please add a
|ser|esdof evelrmlyh \ |
spaced circular holes
__la ong the surface of L—-}
Ithe cylindrical tube,
arranged in a single
line. )

p | |
Aqdd: fF’I(_ee%se adda | g |
rid of sixteen ‘
—Jgircular holes on top ™ gyl \!u l )

|face of the bock. ) |

_———
Delete: Please
remove all circular l >
-—Iholes from the

\rectangular bar. |

(Add: Please add |
mulnfjle evenly spaced
|C|rcty a{ hloI{as onboth |
vertical plates, ensurin
|a|ignme?1t and uniformgl
spacing for structural
|consistency. |

H“’

Figure 17. Supplementary working examples of Text-to-CAD, Delete, Add tasks using CAD-Llama-INS.



Figure 18. Supplementary results of unconditional generation produced by CAD-Llama.



—

A central cylindrical
structure with layered

—

—

A central hollow
I cylindrical body with two
| rectangular blocks

—

Input | extending symmetrically I and supported by four
Text on opposite sides. Each vertical cylindrical legs
rectangular block | arranged symmetrically
around the base.
Generated
CAD
Models

(Parameter Error)

|| circular features on top |

I ( Theshapeisaflat Y | A
| circular disk with a
raised cylindrical feature
| in the center and four I
holes aroundit. )

hollow cube with all
| six faces open, defined|
by thin edges forming |
the cube's frame.

(Mismatch Text Description)

Figure 19. Failure cases for CAD-Llama-INS. We illustrate two types of errors: inaccuracies in parameter settings and misalignment with

the text prompts.
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