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/grove/{project}/{tree}/+/{ref}

/grove/blinx-core/kernel/+/latest
/grove/blinx-core/rootfs/+/version:2024.1

/grove/components/rtc-driver/+/stable
/grove/yocto-layers/meta-blinx/+/fruit:a3f5d8e12b4c6789. ..
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# Export entire grove for air-gap transfer
orchard export grove blinx-core --output blinx-core-2024.1.tar
Exporting grove 'blinx-core'...
v Collecting 1,247 fruits (45.6 GB)
v Generating manifest

v Creating signature
v Written to blinx-core-2024.1.tar (45.6 GB)

# Import into air-gapped Orchard instance
orchard import blinx-core-2024.1.tar

Importing grove 'blinx-core'...

v Verifying signature

v Checking integrity

v Importing 1,247 fruits

v Updating references

Import complete!

# Export specific trees with dependencies
orchard export tree blinx-core/kernel blinx-core/rootfs --deps --output

orchard

# Clone the Blinx custom Linux distribution project
git clone https://gitlab.company.com/embedded/blinx-platform.git
cd blinx-platform

# The repository contains an orchard.ensure file defining all dependencies

cat orchard.ensure

release-2024.1.tar
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orchard.ensure

# orchard.ensure - Dependency manifest for Blinx custom Linux distribution
# This file specifies all components needed to build the Blinx platform

grove: blinx-core
platform: linux-amdé4

# Core Yocto components
seeds:
# Yocto build system
- tree: yocto-poky
version: 4.0.13
path: yocto/poky

BitBake build tool
tree: bitbake
version: 2.0.0
path: yocto/bitbake

Blinx BSP layer

tree: meta-blinx-bsp
version: 2024.1.0
path: yocto/meta-blinx

grove: blinx-core
platform: armé4

seeds:
# Pre-built kernel for Blinx
- tree: linux-kernel-blinx
version: 6.1.55-blinx
path: kernel/

# Base root filesystem

- tree: blinx-rootfs-base
version: 2024.1.0
path: rootfs/

grove: components
platform: armé4

seeds:
# RTC (Real Time Clock) driver package
- tree: rtc-ds3231-opkg
version: 1.2.5

path: packages/rtc/

# Network time protocol daemon
- tree: chrony-opkg

version: 4.3.0

path: packages/ntp/
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# Hardware monitoring tools
- tree: lm-sensors-opkg
version: 3.6.0
path: packages/hwmon/

grove: customer-layers
platform: generic

seeds:
# Customer-specific customization layer
- tree: meta-customer-xyz
tag: release-2024.1
path: yocto/meta-customer/

# Customer application packages
- tree: customer-apps-bundle
version: 3.5.0
path: packages/apps/

# Build environment configuration
environment:
MACHINE: blinx-armv8
DISTRO: blinx
BB_NUMBER_THREADS: 8
PARALLEL_MAKE: -j8
YOCTO_ROOT: ${ORCHARD_ROOT}/yocto
KERNEL_PATH: ${ORCHARD_ROOT}/kernel
ROOTFS_BASE: ${ORCHARD_ROOT}/rootfs

# Initialize Orchard in the project (reads orchard.ensure file)
orchard init
Orchard initialized for project 'blinx-platform'

# Fetch and resolve all dependencies

orchard harvest
Resolving dependencies from orchard.ensure...
Fetching yocto-poky @ 4.0.13 (892.3 MB)
Fetching bitbake @ 2.0.0 (12.4 MB)
Fetching meta-blinx-bsp @ 2024.1.0 (156.7 MB)
Fetching linux-kernel-blinx @ 6.1.55-blinx (78.3 MB)
Fetching blinx-rootfs-base @ 2024.1.0 (2.1 GB)
Fetching rtc-ds3231-opkg @ 1.2.5 (124 KB)
Fetching chrony-opkg @ 4.3.0 (1.8 MB)
Fetching lm-sensors-opkg @ 3.6.0 (856 KB)
Fetching meta-customer-xyz @ release-2024.1 (45.2 MB)
Fetching customer-apps-bundle @ 3.5.0 (234.5 MB)
Verifying checksums...
Extracting to .orchard/...
A1l dependencies harvested successfully!
Build environment configured.

A N e e N U N U N N N

# Now build the Blinx distribution
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eval $(orchard env export) # Load environment variables
cd yocto/poky
bitbake blinx-image-full

# Basic Commands

orchard init # Initialize Orchard in current directory
orchard harvest Fetch all dependencies from orchard.ensure
orchard plant <package> <version> Add a new dependency

orchard prune Remove unused cached dependencies

orchard status Show current dependency status

# Query Commands

orchard search <pattern> # Search available packages (format-aware)
orchard info <package> Show package details and versions
orchard tree Display dependency tree

# Publishing Commands

orchard cultivate <file> <package> # Upload new artifact
orchard tag <package> <fruit> <tag> # Add tag to existing fruit
orchard graft <src> <dest> # Create alias

# Export/Import Commands (for air-gap)

orchard export grove <name> # Export entire grove
orchard export tree <path> Export specific tree
orchard import <bundle> Import from bundle
orchard verify <bundle> Verify bundle integrity

# Advanced Commands

orchard Tlock Generate orchard.lock file
orchard verify Verify all checksums
orchard cache clean Clear local cache

orchard grove list List accessible groves
orchard mirror <remote> <local> Mirror remote grove locally

# Environment Commands
orchard env export Export environment variables for build system
orchard env show # Display environment variables

orchard env export --format <fmt> # Export in specific format (cmake, make, etc.)
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path: tools/compilers/gcc/arm/v12/

linux-amdé4 darwin-amdé4 @ windows-amdé64

generic

generic

environment

${ORCHARD_ROOT}

orchard env

KEY: value
PATH: ${ORCHARD_ROOT}/bin:${PATH}

TOOL_HOME: ${ORCHARD_ROOT}/tools/gcc

# Export environment variables to stdout (for evaluation)
orchard env export

export ="/home/user/blinx/.orchard/tools/yocto"

export ="/home/user/blinx/.orchard/kernel"

export ="/home/user/blinx/.orchard/tools/bin: ${ B

# Source directly into current shell
eval $(orchard env export)

# Generate a shell script file
orchard env export --output orchard-env.sh
source orchard-env.sh
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# Show environment variables without export prefix (for debugging)

orchard env show
=/home/user/blinx/.orchard/tools/yocto
=/home/user/blinx/.orchard/kernel
=/home/user/blinx/.orchard/tools/bin:${

# Export in different formats for various build systems
orchard env export --format cmake > OrchardPaths.cmake
orchard env export --format make > orchard.mk

when: platform == "linux-armé4"
when: $BUILD_TYPE == "debug"
when: features.contains("rtc-support")

# orchard.ensure schema version (for future compatibility)
version: 1.0

# Global settings

settings:
cache_dir: .orchard/cache
parallel_downloads: 4
verify_signatures: true

# Package sources
grove: blinx-core
platform: linux-armé4

seeds:
- tree: yocto-poky
version: 4.0.13
path: tools/yocto/poky

tree: linux-kernel

tag: stable-6.1

path: kernel/

when: $KERNEL_BUILD == "true"

grove: third-party
platform: generic

seeds:
- tree: documentation
version: ">=2.0.0 <3.0.0" # Version range
path: docs/

# Direct fruit reference for exact reproducibility
grove: frozen-deps
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seeds:
- tree: critical-1lib
fruit: a3f5d8el2b4c67890abcdef1234567890abcdefl1234567890abcdef12345678
path: libs/critical/

# Environment setup
environment:
YOCTO_ROOT: ${ORCHARD_ROOT}/tools/yocto
KERNEL_PATH: ${ORCHARD_ROOT}/kernel
PATH: ${ORCHARD_ROOT}/tools/bin:${PATH}
LD_LIBRARY_PATH: ${ORCHARD_ROOT}/libs:${LD_LIBRARY_PATH}

# Feature flags (optional)
features:

- rtc-support

- debug-symbols

orchard.lock

# orchard.lock - Generated by Orchard. DO NOT EDIT MANUALLY.
# This file locks specific fruit IDs for reproducible builds.

timestamp: 2024-01-15T10:30:00Z
orchard_version: 1.0.0

resolved:
- grove: blinx-core
tree: yocto-poky
version: 4.0.13
fruit: a3f5d8el2b4c67890abcdefl234567890ahcdefl1234567890ahcdef12345678
size: 935059456

grove: blinx-core

tree: linux-kernel-blinx

version: 6.1.55-blinx

fruit: b4f6e9f23c5d78901bcdef2345678901bcdef2345678901bcdef2345678901b
size: 82063360

grove: components

tree: rtc-ds3231-opkg

version: 1.2.5

fruit: c597f0934d6e89012cdef3456789012cdef3456789012cdef3456789012cde
size: 126976
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additional resolved dependencies
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Developer publishes new RTC driver package (rtc-ds3231-opkg v1.3.0) to Orchard
Orchard identifies 8 Blinx-based projects consuming the RTC driver

For each consumer with auto-update enabled:

- Orchard creates a branch updating orchard.ensure

- Runs compatibility checks against Blinx kernel version

- Opens MR with title: ”?’ Orchard: Update rtc-ds3231-opkg to v1.3.0"
- Includes changelog and kernel compatibility notes in MR description
CI/CD runs on the MR to validate the update

If tests pass, MR can be auto-merged based on policy
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# .gitlab-ci.yml
stages:

- fetch

- build

- package

- publish

variables:
ORCHARD_GROVE: "blinx-core"

fetch-dependencies:
stage: fetch
image: orchard/cli:latest
script:
- orchard init
- orchard harvest
artifacts:
paths:
- .orchard/
expire_in: 1 day

build-blinx:
stage: build
image: crops/poky:latest
dependencies:
- fetch-dependencies
script:

eval $(orchard env export)

cd yocto/poky

source oe-init-build-env

bitbake blinx-image-full
artifacts:

paths:
- build/tmp/deploy/images/
expire_in: 1 week

package-rootfs:

# Load Orchard environment variables
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stage: package
image: orchard/cli:latest
dependencies:
- build-blinx
script:
- cd build/tmp/deploy/images/blinx-armv8/
- tar czf blinx-rootfs-${CI_COMMIT_TAG}.tar.gz blinx-image-full-*.rootfs.ext4
artifacts:

paths:
- build/tmp/deploy/images/blinx-armv8/*.tar.gz

publish-to-orchard:
stage: publish
image: orchard/cli:latest
only:
- tags
dependencies:
- package-rootfs
ript:
=
orchard cultivate \
build/tmp/deploy/images/blinx-armv8/blinx-rootfs-${CI_COMMIT_TAG}.tar.gz \
blinx-rootfs
orchard tag blinx-core/blinx-rootfs latest ${CI_COMMIT_TAG}
orchard tag blinx-core/blinx-rootfs stable ${CI_COMMIT_TAG}

Orchard Term Traditional Term Description

Grove Project Top-level organizational unit

Tree Package Named collection of related artifacts
Fruit Instance Specific content identified by SHA256
Seed Dependency Required package specification
Harvest Download/Fetch Retrieve dependencies

Cultivate Upload/Publish Store new artifact

Graft AIEE Alternative name for content

Prune Clean/GC Remove unused local cache
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Pollination Consumer Update Cross-project dependency updates

Orchard System Name The overall platform
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