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Example Southwest Count XI Systems and Services 

U.S. Patent No. 7,721,282 (“the ’282 Patent”) 

 

The Accused Systems and Services include without limitation Southwest systems and services that utilize Docker; all past, current, and 

future systems and services that operate in the same or substantially similar manner as the specifically identified systems and services; 

and all past, current, and future Southwest systems and services that have the same or substantially similar features as the specifically 

identified systems and services (“Example Southwest Count XI Systems and Services” or “Southwest Systems and Services”).1 

 

On information and belief, the Southwest Systems and Services use Docker in Southwest’s private cloud(s). For example, Southwest 

posts, or has posted, job opportunities that require familiarity with Docker containerization concepts. 

 

See https://www.linkedin.com/in/charlesmarshall-eth/, the job profile of an associate software engineer listing Docker as a skill. (Last 

accessed on 9/23/2024). 

 

See https://www.linkedin.com/in/bhaveshkar-kongari/, the job profile of a senior DevOps Engineer listing usage of Docker. (Last 

accessed on 9/23/2024). 

 

As another example, Southwest has stated that it is investing in cloud technology and has “moved about 50% of its technology” to the 

cloud and has indicated cloud migration is one of its areas of focus for 2024 and beyond.  

 

Source: https://www.phocuswire.com/southwest-airlines-cio-tech-investment. 

 
1 Plaintiffs do not accuse the public clouds of Defendant, to the extent those services are provided by a cloud provider with a license to 

Plaintiffs’ patents that covers Defendant’s activities.  

 

 Plaintiffs do not accuse the public clouds of Defendants if those services are 

provided by a cloud provider with a license to Plaintiffs’ patents that covers Defendants’ activities.  

 Plaintiffs accuse Defendant private clouds that implement Docker and non-licensed public clouds 

that Defendant uses to support Docker for its systems and services.  
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Source: https://www.zoominfo.com/tech/23717/docker-tech-from-transportation-airline-industry-in-us-by-revenue.2  

 
2 Unless otherwise noted, all sources cited in this document were publicly accessible as of the filing date of the Complaint. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

1. A system for distributing 

an application environment 

comprising: 

To the extent this preamble is limiting, on information and belief, the Southwest Count XI Systems and 

Services are a “system for distributing an application environment.”  

Docker is an open-source platform that enables the development and distribution of applications and 

facilitates running applications in an isolated environment called containers. A multi-server 

environment capable of deploying and running Docker containers is considered a system. 

 

Source: https://docs.docker.com/guides/docker-overview/.3 (Last accessed on May 15, 2025. 

 
3 Annotations added unless otherwise noted.  

Case 7:24-cv-00277-ADA     Document 56-24     Filed 07/10/25     Page 4 of 25

AA/SWA Ex. 1024, p.4 of 25 
American Airlines, et. al. v. Intellectual Ventures, et. al. 

IPR2026-00043

https://docs.docker.com/guides/docker-overview/


 

5 

U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/guides/docker-overview/. (Last accessed on May 15, 2025). 

For example, a user can interact with Docker on the command line to run, build, pull, and/or configure 

containers, images, and/or volumes. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/guides/docker-overview/. (Last accessed on May 15, 2025). 

1[a] a compute node 

comprising a computer 

system; 

On information and belief, the Southwest Count XI Systems and Services include “a compute node 

comprising a computer system.”  

Docker requires a host environment or a server to host containers in isolation from each other. 

Containers (e.g., a compute node) are running instances of an image, having executable packages of 

software, including code, runtime, system tools, libraries, and settings (e.g., comprising a computer 

system). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://www.docker.com/resources/what-container/. (Last accessed on May 15, 2025). 

 

Source: https://www.docker.com/resources/what-container/. (Last accessed on May 15, 2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/get-started/docker-overview/. (Last accessed on May 15, 2025). 

 

Source: https://docs.docker.com/get-started/docker-overview/. (Last accessed on May 15, 2025). 

For example, containers are running instances of images. Docker images include the libraries, 

dependencies, and other environment elements for an application to run in. The storage driver controls 

how the images and container instances are resident on the host. 

 

Source: https://docker-docs.uclv.cu/get-started/. (Last accessed on May 15, 2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/select-storage-driver/. (Last accessed on 

May 15, 2025). 

1[b] a first storage unit for 

storing blocks of a root 

image of the compute node, 

wherein the first storage unit 

comprises a first non-volatile 

memory, wherein the root 

image comprises a computer 

program, wherein the blocks 

comprise sections of data, 

and wherein a file of the root 

image comprises at least one 

block; 

On information and belief, the Southwest Count XI Systems and Services include “a first storage unit 

for storing blocks of a root image of the compute node, wherein the first storage unit comprises a first 

non-volatile memory, wherein the root image comprises a computer program, wherein the blocks 

comprise sections of data, and wherein a file of the root image comprises at least one block.” 

Docker containers each have their own private filesystem provided by a Docker image. Docker provides 

storage drivers that control how the images and containers are stored and managed on a Docker host.  

 

Source: https://docs.docker.com/storage/storagedriver/select-storage-driver/. (Last accessed on 

May 15, 2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/guides/docker-overview/. (Last accessed on May 15, 2025). 

For example, Docker stores images and containers in memory on the host system. Particularly, Docker, 

through its OverlayFS (Overlay File System), presents all the directories as a single consolidated 

directory. The lower directory is called ‘lowerdir’ and the upper directory is called ‘upperdir’. The 

‘lowerdir’ is the layer that stores blocks of the base or root image. The base or root image includes the 

application code, dependencies, and other necessary elements for execution or runtime. Each layer, or 

the files therein, occupies a portion of the ‘lowerdir’.  
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 

 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

As shown in the evidence below, each layer can include multiple files. For example, an image layer can 

include three files, where each of these files includes at least one block of data. A user can see a 

consolidated view via the merged directory, which is a combined view of the ‘lowerdir’ and ‘upperdir’ 

via overlay2, the storage driver in OverlayFS.  

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

1[c] a second storage unit for 

storing a leaf image, the leaf 

image comprising new data 

blocks and changes to the 

blocks of the root image, 

wherein the second storage 

unit comprises a second non-

volatile memory; and 

On information and belief, the Southwest Count XI Systems and Services include “a first storage unit 

for storing blocks of a root image of the compute node, wherein the first storage unit comprises a first 

non-volatile memory, wherein the root image comprises a computer program, wherein the blocks 

comprise sections of data, and wherein a file of the root image comprises at least one block.”  

Docker includes a top writable layer, where all writes to a container (e.g., a write to add new data or 

modify existing data) are stored in the writable layer. The writable layer contains only the modified data 

per the changes made by the respective container instance. The writable layer is stored in memory. 

 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 

 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

For example, the changes, edits, or modifications made to a container will be stored in the ‘upperdir’ of 

that container. The ‘upperdir’ includes only the changed, edited, or modified file(s) by the container.  

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 

For example, below describes how overlay2 functions by comparing and calculating the differences or 

changes between the parent and its corresponding layer, if it was modified. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

 

 

Source: moby/daemon/graphdriver/overlay2/overlay.go at master · moby/moby · GitHub. (Last 

accessed on May 15, 2025).  
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

1[d] a union block device for 

interfacing between the 

compute node and the first 

and second storage units to 

distribute the application 

environment to the compute 

node, wherein the union 

block device comprises a 

driver, wherein the union 

block device creates the 

application environment by 

merging the blocks of the 

root image stored on the first 

storage unit with the blocks 

of the leaf image stored on 

the second storage unit; the 

union block device 

comprises a low-level driver 

for interfacing between the 

first and second storage units 

and the file system of the 

compute node; and the union 

block device, upon receiving 

a write request from the 

compute node for a sector X, 

creates an appropriate 

persistent mapping for sector 

X. 

On information and belief, the Southwest Count XI Systems and Services include “a union block device 

for interfacing between the compute node and the first and second storage units to distribute the 

application environment to the compute node, wherein the union block device comprises a driver, 

wherein the union block device creates the application environment by merging the blocks of the root 

image stored on the first storage unit with the blocks of the leaf image stored on the second storage unit; 

the union block device comprises a low-level driver for interfacing between the first and second storage 

units and the file system of the compute node; and the union block device, upon receiving a write request 

from the compute node for a sector X, creates an appropriate persistent mapping for sector X.”  

Docker enables building, running, and sharing applications using containers. Docker provides a storage 

driver – overlay2, for managing and storing images for use. The overlay2 storage driver provides a 

mechanism for interfacing between the container and storage units.  

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 

 

Source: https://docker-docs.uclv.cu/get-started/. (Last accessed on May 15, 2025). 

Docker includes an OverlayFS union filesystem that includes a storage driver, overlay2. OverlayFS 

includes the image layer and the container layer, which are presented as a single directory in a process 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

called a union mount. In a container filesystem, the overlay2 storage driver combines directories 

representing the image’s read-only layer and writable layers. 

 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 

For example, Docker refers to the base image layers as ‘lowerdir’ and the container layer as ‘upperdir,’ 

and the unified view is referred to as merged.  
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://docs.docker.com/storage/storagedriver/overlayfs-driver/. (Last accessed on May 15, 

2025). 

Furthermore, all writes are made in the top writable layer (container layer / ‘upperdir’). Based on 

information and belief, it is assumed that writes are made in a specific portion of the writable layer, 

particularly in the case of modifications made to the existing data stored in an already known portion 

of the writable layer. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

Source: https://docs.docker.com/storage/storagedriver/. (Last accessed on May 15, 2025). 

 

Source: https://docs.docker.com/engine/storage/drivers/overlayfs-driver/. (Last accessed on May 15, 

2025). 

 

Source: https://docs.docker.com/engine/storage/drivers/overlayfs-driver/. (Last accessed on May 15, 

2025). 

For example, the ‘lowerdir’ directory can be seen by the getLowerDirs function to return all the files 

associated with the parent or base image. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

Source: https://github.com/moby/moby/blob/master/daemon/graphdriver/overlay2/overlay.go. (Last 

accessed on May 15, 2025).  

Furthermore, overlay2 first looks at if there have been any modifications at the writable layer. It will 

then merge the lower and upper directories and return that as the mount path of the container. For 

example, within a container, by listing out the files. 
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U.S. Patent No. 7,721,282 (Claim 1) 

Claim Example Southwest Count XI Systems and Services 

 

 

Source: https://github.com/moby/moby/blob/master/daemon/graphdriver/overlay2/overlay.go. (Last 

accessed on May 15, 2025).  

 

Case 7:24-cv-00277-ADA     Document 56-24     Filed 07/10/25     Page 25 of 25

AA/SWA Ex. 1024, p.25 of 25 
American Airlines, et. al. v. Intellectual Ventures, et. al. 

IPR2026-00043

https://github.com/moby/moby/blob/master/daemon/graphdriver/overlay2/overlay.go



