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Storage architecture
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Storage architecture
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*Other names and brands may be claimed as the property of others.
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DAOS Tier
§ Globally accessible from any compute nodes

§ Large capacity (100’s PB)

DAOS Nodes
§ COTS Xeon servers running the DAOS service

§ RNIC attached for communications
– Support multiple RNICs per server to sustain 

backend storage IOPS/bandwidth

§ Mix of storage technologies attached
– Optane DC Persistent Memory (DCPM)
– NVMe SSD (*NAND, Optane SSDs)

DAOS Tier Anatomy

AI/Analytics/Simulation Workflow

DAOS library

File HDF5 Arrow…

DAOS
Service

Intel® QLC 3D Nand SSD

DAOS Nodes

Compute Nodes

DAOS Tier
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DAOS Value Proposition

Unprecedented storage performance

§ up to 100’s TB/s

§ up to billions of IOPS

Enable new revolutionary storage models

§ Generic key-value/array object containers support multiple high-level I/O & database APIs

§ New storage paradigm providing advanced features like native index/query, dataset snapshot, asynchronous I/O, …

Provide more resilient storage

§ Distributed transaction exported through the API to guarantee data model consistency

§ Ultra-fast storage rebuild that is fault-domain aware and guarantee end-to-end data integrity

Deliver open-source storage platform for AI, Big Data and Simulation with built-in accelerator support

§ Native support for key-value store, Spark, HDF5, TensorFlow, files, blocks …

DAOS
Open Source Apache 2.0 License

Workflow

Tensor
Flow*

Spark*Block …(No)SQLApache 
Arrow

File

3rd Party 
Applications

Rich Data Models

Storage Platform

*Other names and brands may be claimed as the property of others.
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SSD

DCPM

6

Data Analysis Conventional
System
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Block 5
Block 6

val2

key1

val1

key2

key3

val3

@

@

@

Application

DAOS

key1

val1

root @
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val2
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Fast data retrieval
§ Avoid file serialization and offset management

§ Keys can be of any size/type

§ Keys can be ordered with range query support

Scalable insert
§ Allow concurrent access/update

§ Distributed transactions keep KV store always consistent

Data indexing
§ Query & custom index

§ Data provenance

val2 con’d
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DAOS/Lustre Integration Regular PFS directories & files
HDF5 Container
DAOS POSIX Container
DAOS MPI-IO Container

lustre

users libs projects

Buzz mkl.so hdf5.so Apollo Gemini

.shrc moon.mpg
Simul.outResult.dnSimul.h5

/mnt

lustre daos

PUUID1 PUUID2

CUUID1 CUUID2 CUUID3

fuse

MPI-IO Container

MPI-IO file

MPI-IO file

MPI-IO file

POSIX Container

datadatadatadatafilet

dir

datadatadatadatafile

dir

datadatadatadatafile

dir

root

User-visible system namespace Hidden DAOS namespace



Scale Your Innovation 8

DAOS/Lustre Integration Regular PFS directories & files
HDF5 Container
DAOS POSIX Container
DAOS MPI-IO Container
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MPI-IO file
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dir
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EA: daos/hdf5://PUUID1/CUUID1 EA: daos/POSIX://PUUID2/CUUID2 EA: daos/MPI-IO://PUUID2/CUUID3
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DAOS Community ROADMAP

Q4’18 1Q19 2Q19 3Q19 4Q19 1Q20 2Q20 3Q20 4Q20 1Q21 2Q21 3Q21
Pre-1.0 releases & release candidates 1.0 1.2 1.4 2.0

DAOS:
- Replication with self-healing
- Persistent Memory support (PMDK)
- NVMe SSD support (SPDK)
- Self monitoring & bootstrap
- Initial control plane
- python/golang API bindings

I/O Middleware:
- MPI-IO driver
- HDF5 DAOS VOL Plugin (proto)
- DFS/POSIX I/O (proto)

DAOS:
- Security framework
- Lustre integration
- Improved control plane
- End-to-end data integrity

I/O Middleware:
- HDF5 VOL Plugin
- DFS/POSIX I/O
- Spark

DAOS:
- Online server addition
- SmartNICs & accelerators
- Fine-grained NVMe SSD recovery

DAOS:
- Erasure code
- Per-job statistics
- Advanced control plane
- Progressive layout / GIGA+

I/O Middleware:
- Advanced DFS/POSIX I/O
- Data mover
- Async HDF5 operations over DAOS

DAOS:
- Catastrophic recovery tools
- In-storage computing (not POR)

Partner engagement & PoCs
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Summary

Apache 2.0 License for both client & server

Source code publicly available on GitHub

§ https://github.com/daos-stack/daos

§ Contributions are welcomed and do not require a CLA

Community mailing list on Groups.io

§ daos@daos.groups.io or https://daos.groups.io/g/daos

Wiki

§ http://daos.io or https://wiki.hpdd.intel.com

Bug tracker

§ https://jira.hpdd.intel.com

https://github.com/daos-stack/daos
mailto:daos@daos.groups.io
https://daos.groups.io/g/daos
http://daos.io/
https://wiki.hpdd.intel.com/
https://jira.hpdd.intel.com/



