
Jaehong�Jung |�WING�SENIOR�|���2023.03

Container without
Docker



Reference
if(kakao)�dev�2022

WING



1-1

Q.�Is�Docker�a�completely�new�technology?�Timeline

WING



1-1���What�is�Docker

1-2���Why�Docker

1��Intro�

2��chroot

2-1���What�is�chroot�

2-2���Breaking�out�chroot�jail

3��File�system

3-1���mount�and�root�filesystem

3-2���pivot_root

Table�of�
Contents

WING

4��namespace

4-1���Mount�namespace

4-2���UTS�namespace

4-3���IPC�namespace

4-4���PID�namespace

4-5���cgroup�namespace�

4-6���Network�namespace�

4-7���USER�namespace�

5��Overlay�Filesystem

5-1���Overlay�Filesystem�mount

5-2���Container�layout

6���Making�own�container

6-1���Let’s�do�it!



“2,000,000,000”
Containers�in�2014�every�week

Google is using containers to run everything in their clusters, 
starting over 2 billion of them per week
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Introduction
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Many�Application
Leads�to�high�maintenance�cost

1. All-in-one�packaging

2. Isolation (such�as�process)

3. Application�resource�allocation
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Host(up),�Container(down)
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Host(up),�Container(down)
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Container�File�
System
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1. Isolating�Process�

2. Prevent�breaking�out�chroot

3. Prevent�duplicated�resources�
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Isolating�Process
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chroot (1973)
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Cannot�get�out�of�myroot using� l̀s`
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chroot
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1. Packaging

2. Isolation
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Breaking�Out
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Reference:https://velog.io/@_gyullbb/1-2.-%EC%BB%A8%ED%85%8C%EC%9D%B4%EB%84%88-%EA%B2%A9%EB%A6%ACpivotroot
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Q.�If�the�root�file�system�is�pivoted,�

will�it�have�an�impact�on�the�host?�

A.�Yes,�it�will�definitely�have�an�impact.
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Namespace�(2002)
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4-1���Mount�namespace

4-2���UTS�namespace

4-3���IPC�namespace

4-4���cgroup�namespace�

4-5���Network�namespace�

4-6���USER�namespace�

Feature�of�the�Linux kernel�that�allow�for�creating�isolated environments,

for�different�system�resources,�such�as�process�IDs,�network�interfaces,�file�systems,�and�more



4-1

Mount�
namespace
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Isolates�file�systems,�so�that�each�namespace�

has�its�own�unique�view�of�the�file�system�tree.
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Mount
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Process�of�making�a�file�system�available�for�use

by�the�operating�system�and�its�users

Ex.�external�storage
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Mount�
namespace
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Seems�identical�in�initial�state
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mount�new_root�can�only�be�seen�in�mount�namespace
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Mount
namespace
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1. Isolated�Environment�(as�own�root�filesystem)

2. Safe�in�security�manner

3. Can�change�mount�freely�and�expand�filesystem�also
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UTS�(Unix�Time�Sharing)
namespace
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Namespace�that�isolates

two�system�identifiers�related�to�the�system�hostname
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IPC�(Inter-Process�Communication)
namespace
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1. Pipe

2. Named-pipe

3. Message�queue

4. Shared�Memory

5. Memory�map

6. Socket
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IPC�(Inter-Process�Communication)
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Host(up),�Container(down)
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PID�(process�id)
namespace
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Init�process
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PID�(process�id)
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/proc

1. Memory-based�virtual�filesystem

2. System�information�that�kernel�manages

3. Used�for�System�monitoring�and�analysis
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cgroup�(control�group)
namespace
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Namespace�isolates�and�manages�system�resources,�

such�as�CPU,�memory,�disk�I/O,�and�network�bandwidth,�

for�different�groups�of�processes
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Namespace�isolates�and�manages�system�resources,�

such�as�CPU,�memory,�disk�I/O,�and�network�bandwidth,�

for�different�groups�of�processes
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cgroup�filesystem:�/sys/fs/cgroup
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cgroup�filesystem:�/sys/fs/cgroup
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Namespace�provides�an�

isolated�network�stack�for�a�group�of�processes.
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Namespace�provides�an�

isolated�network�stack�for�a�group�of�processes.
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Interface
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1. Cannot be�present�in�multiple�network�namespaces

2. Can�move�to�another�network�namespaces

ex.�veth,�bridge,�vxlan,�…
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Interface
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1. Isolate�Network�namespaces

2. Communication�between�RED�&�BLUE�container
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USER
namespace
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Namespace�provides�an�

isolated�ID�space�for�group�of�processes
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Duplicated�File�Problem
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Union�File�system�allows�files�and�directories�from�multiple�sources�to�be�

combined into�a�single,�virtual�file�system
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1. Combinesmultiple�file�systems�into�one�by�using�a�union�mount

2. When�two�layers�contain�files�with�the�same�name,�the�file�from�the�higher�

(more�recently�mounted)�layer�is�overlaid�on�top�of�the�file from�the�lower�layer

3. When�a�write�operation�is�performed�on�a�file�in�a�lower (read-only)�layer,�a�

copy�is�made�before�the�write�operation

uses�CoW(Copy-on-Write)



5-1

OverlayFS2
(AUFS�→ OverlayFS → OverlayFS2)

WING



5-1

OverlayFS2
(AUFS�→ OverlayFS → OverlayFS2)

WING



5-1

Overlay
Filesystem

WING



5-1

Overlay
Filesystem

WING



5-1

Overlay
Filesystem

WING



5-1

Overlay
Filesystem

WING

1. What�if�delete�merge/a�?

2. What�if�we�edit�merge/b?

3. What�if�we�edit�image1/b?



1-1���What�is�Docker

1-2���Why�Docker

1��Intro�

2��chroot

2-1���What�is�chroot�

2-2���Breaking�out�chroot�jail

3��File�system

3-1���mount�and�root�filesystem

3-2���pivot_root

4��namespace

4-1���Mount�namespace

4-2���UTS�namespace

4-3���IPC�namespace

4-4���PID�namespace

4-5���cgroup�namespace�

4-6���Network�namespace�

4-7���USER�namespace�

5��Overlay�Filesystem

5-1���Overlay�Filesystem�mount

5-2���Container�layout

Table�of�
Contents

WING

6���Making�own�container

6-1���Let’s�do�it!



5-2

Docker�
Layer

WING



5-2

Docker�
Layer

WING



1-1���What�is�Docker

1-2���Why�Docker

1��Intro�

2��chroot

2-1���What�is�chroot�

2-2���Breaking�out�chroot�jail

3��File�system

3-1���mount�and�root�filesystem

3-2���pivot_root

4��namespace

4-1���Mount�namespace

4-2���UTS�namespace

4-3���IPC�namespace

4-4���PID�namespace

4-5���cgroup�namespace�

4-6���Network�namespace�

4-7���USER�namespace�

5��Overlay�Filesystem

5-1���Overlay�Filesystem�mount

5-2���Container�layout

Table�of�
Contents

WING

6���Making�own�container

6-1���Let’s�do�it!



6-1

Let’s�do�it

WING



1-1���What�is�Docker

1-2���Why�Docker

1��Intro�

2��chroot

2-1���What�is�chroot�

2-2���Breaking�out�chroot�jail

3��File�system

3-1���mount�and�root�filesystem

3-2���pivot_root

4��namespace

4-1���Mount�namespace

4-2���UTS�namespace

4-3���IPC�namespace

4-4���PID�namespace

4-5���cgroup�namespace�

4-6���Network�namespace�

4-7���USER�namespace�

5��Overlay�Filesystem

5-1���Overlay�Filesystem�mount

5-2���Container�layout

Table�of�
Contents

WING

6���Making�own�container

6-1���Let’s�do�it!



WING


