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25 years experience building flight
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Flight dynamics and mission engineering
for NASA, NOAA, USGS, USAF/USSE
MDA

We work with both international civilian
space agencies and commercial space
companies
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ﬁ FreeFlyer

Script based astrodynamics and
mission design tool

Used in over 30 counties on

hundreds of missions including
TDRS, ISS, Landsat, and GPS, and at
over |50 universities

Handles constellations from 10 to
|000s of spacecraft
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Encapsulation, isolation, portability, and control
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VIRTUALIZATION
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VIRTUAL vs CONTAINER

Containers

||||||||||||||||||||||||||

Container

Operating System
Computer Hardware

Container

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

(%)
§ =
g =
o >N
(o
5 e
0 =
— s
> o 3
< L
E; O o 2
$ 2 B =
> 1
0 o
~
c m T Q.
®)
= 0 S
O A o)
a S\ C
(ol
£ [
0 =
= m $=d
g 5 g e
= s 2 )
S > A o
S = Ko
D3 = iC O
— o
3 5
=
<



MERIDIAN

Physical Machine
Container

Environment

Network

Container

-
)]
o
(7]
DN
v
00
-
)
(4]
LG
()]
o

Computer Hardware

Application
Environment

Network

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



Container engine

Lightweight, easy to use frontend for Container
management

Cross platform
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DOCKER DEPLOY
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— Docker Tools

System runtime service that manages Docker objects

Command-line client to interact with the Daemon

Server which stores, manages and hosts docker images

— Docker Objects

A text file used to generate a Docker image (think “recipe”)

A binary snapshot of a container

A running, virtualized “instance” of the kernel




— Docker Tools

— Docker Objects

Docker Daemon System runtime service that manages Docker objects
Docker CLI Command-line client to interact with the Daemon
Registry Server which stores, manages and hosts docker images

A text file used to generate a Docker image (think “recipe”)

A binary snapshot of a container

A running, virtualized “instance” of the kernel




A developer uses a Dockerfile along with the Docker
CLI to generate a Docker Image
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docker build . -t <image name>



A Docker Image is tagged with a specific version and
hash which tracks each iterative generation

docker image 1s



IMAGE MANAGEMENT

Dockerfile
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Dockerfile

docker build »
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Container




Docker Image » —l_ Container

OFFLINE IMAGES

docker save -output <image file> <image name> docker load -1 <image file>

Developer builds a docker image and
saves image to a “.tar”’ binary file

System admin loads the docker image
from the “.tar” binary file




Using a Docker Image as a template, new Docker
Containers are created which exist until the container
process exits
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docker run <image name>

docker ps
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DOCKER COMPOSE




DOCKER COMPOSE

meridian-ui:
image: meridian/web-interface:1.7
ports:
- 443:443
volumes:
- opt/meridian/config:/app/config
depends_on:
- rest-api

meridian-rest:

image: meridian/rest-api:3.6
environment:

- NODE_ENV=production
ports:

- 8080:3000
extra_hosts:

- external-system:10.0.10.198
links:

- database
depends_on:

- database

meridian-db:
image: meridian/database:2.1
ports:
- 27017:27107
environment:
- JAVA HOME

docker-compose up -f <docker compose>.yml



DOCKER COMPOSE

meridian-ui:

1mage: meridian/web-interface:1.7
ports:
- 443:443

volumes:

- opt/meridian/config:/app/config
depends_on:

- rest-api

meridian-rest:

1mage: meridian/rest-api:3.6
environment:

- NODE_ENV=production
ports:

- 8080:3000
extra_hosts:

- external-system:10.0.10.198
links:

- database
depends_on:

- database

1mage: merilidlan/database:2.1

ports:
- 27017:27107 docker-compose up -f <docker compose>.yml

environment:
- JAVA_HOME




DOCKER COMPOSE

image: meridian/web-interface:1.7

- 443:443
volumes:

- opt/meridian/config:/app/config
depends_on:

- rest-api

image: meridian/rest-api:3.6
environment:

- NODE_ENV=production
ports:

- 8080:3000
extra_hosts:

- external-system:10.0.10.198
links:

- database
depends_on:

- database

image: meridian/database:2.1

- 27017:27107
environment:
- JAVA_HOME

docker-compose up -f <docker compose>.yml



DOCKER COMPOSE

meridian-ui:

- opt/meridian/config:/app/config
depends_on:
- rest-api

meridian-rest:
image: meridian/rest-api:3.6
environment:

- 8080:3000
extra_hosts:

- external-system:10.0.10.198
117KS.

- database
depends_on:

- database

meridian-db:

- 27017:27107
environmenc.

- JAVA_HOME

docker-compose up -f <docker compose>.yml



DOCKER COMPOSE

meridian-ui:
image: meridian/web-interface:1.7
ports:
- 443:443
volumes:
- opt/meridian/config:/app/config
depends_on:
- rest-api

meridian-rest:

image: meridian/rest-api:3.6
environment:

- NODE_ENV=production
o

- 8080:3000
extra_hosts:

- external-system:10.0.10.198
links:

- database
depends_on:

- database

meridian-db:
image: meridian/database:2.1
ports:

environment:
- JAVA_HOME

docker-compose up -f <docker compose>.yml



DOCKER COMPOSE

meridian-ui:
image: meridian/web-interface:1.7
ports:
- 443:443
volumes:

depends_on:
- rest-api

meridian-rest:
image: meridian/rest-api:3.6
environment:
- NODE_ENV=production
ports:
- 8080:3000
extra_hosts:
- external-system:10.0.10.198

depends_on:
- database

meridian-db:

image: meridian/database:2.1
ports:

- 27017:27107 docker-compose up -f <docker compose>.yml
environment:

- JAVA HOME




DOCKER COMPOSE

B meridian@mdemo-sales-linux:/opt/meridian/config/docker

[operator@meridian-server]$ ls
docker-compose.yml

[operator@meridian-server]$ docker-compose -f docker-compose.yml up -d

Creating network "docker default”™ with the default driver

Creating meridian-db ...
Creating meridian-rest ...
Creating meridian-ui
[operator@meridian-server]$

Web Interface




DOCKER COMPOSE
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DOCKER COMPOSE

A TASK PRODUCTS LOGS CONFIGURATION SIGN OUT

PRO D U CT S EARC H + State Vector 1

TIMESPAN FILTER FROM ME N FILTER TO [ CREATED AFTER 1 CREATED BE

A AL TY

TDRS- 6, TDRS- 10, LEO- Demo, GEO-... *~ Approved, Unapproved ~ Data List, Ephemeris, Maneuver, Man... ~ East West Station Keeping, End Of Li... = We b I nte rface

MMENT

TYP! U ! i 5 1 START TIME (utc) END TIME

Jan 31 2018 Feb 7 2018 Feb 12 2021
10:00:00.000 10:00:00.000 18:21:51

Jan 18 Feb 7 2018 Dec 14 2020
10:00:00.000 10:00:00.000 19:29:50
Jan 312018 Feb 12018 Dec 14 2020
09:59:42.000 05:44:06.000 19:27:12

Jan 312018 Jan 31 2018 Dec 14 2020
10:00:00.000 10:00:00.000 19:27:12
Feb 12018 Feb 12018 Dec 14 2020
15:46:01.000 15:46:04.438 19:27:11

Feb 12018 Feb 8 2018 Dec 14 2020
12:00:00.000 12:00:00.000 19:27:11

Jan 12021 Jan 2 2021 Dec 14 2020
00:00:00.000 01:59:00.000 19:27:10
Jan 12021 Jan 1 2021 Dec 14 2020
00:00:00.000 00:00:00.000 19:27:10
Jan 25 2018 May 4 2018 May 1 2019
00:00:00.000 00:00:00.000 20:13:24
Jan 25 2018 May 4 2018 May 1 2019

g " 5 C
ERHERIETS et Dar i 00:00:00.000  00:00:00.000  20:13:00 g F ree F Iye r A P I

ltems per page: 10 1-100f10

Ephemeris Meridian User Orbit Propagation LEO-Demo
Ephemeris Meridian User Orbit Propagation LEO-Demo
Telemetry Test Data LEO-Demo

REST API

State Vector Test Data LEO-Demo D a t a b a S e
Maneuver Test Data LEO-Demo
Ephemeris Test Data LEO-Demo
Telemetry Test Data GEO-Demo
State Vector Test Data GEO-Demo

Ephemeris Test Data TDRS-6 OPS

I T Y O3 O O3 Y O3 O )




DOCKER COMPOSE

A TASK PRODUCTS CONFIGURATION SIGN OUT

PRODUCTS ORBIT PROPAGATION | COMPLETE| ¢

GENERAL

Summary

Log Messages

INPUTS

LEO-Demo

State Vector

OUTPUTS

Ephemeris

Plots

USER COMMENT

RUN INFO

Created By
Created On
Start Time
End Time

Run Duration

INPUT REPORT

Duration

Ephemeris Step Size
Overwrite Orbit Numbers
Generate TLE

Generate IRV

Propagate Covariance

Model Attitude

Meridian User
Feb 12 2021 18:21:12 (i
Feb 12 2021 18:21:18

Feb 122021 18:21:46

REST AP Database

|— FreeFlyer API

Docker Engine
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