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What did Argo build?
New System Software Components:

• Improve application performance
– Argobots lightweight thread/task layer

• Improve performance of MPI+OpenMP, math libraries: PLASMA, etc.
• Support new, more dynamic / load-balanced programming models

– Argo Backplane hierarchical pub/sub backplane 
• Provide APIs to build application resilience with out-of-band events

• Support new application modes
– Argo Containers manage cores, memory, and power within a node

• Improve resource mgmt in support of in-situ analysis & burst buffers, etc.

– Argo Backplane: in-situ data reduction, analysis, and introspection

• Provide new capabilities to applications
– DIMMAP: provides new programmer interfaces for NVRAM 
– Argo Power: provides APIs; enables machine-learning & adaptation
– Argo Global OS/R: support for new workflows, coupled apps, etc.
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Hierarchy of Enclaves 
connected via a Backplane

Elastic intranode containers 
with resource knobs

.

.

.
Lightweight thread/tasks designed 

for containers, messaging, and 
memory hierarchy

Adaptive, learning, integrated 
control system

Argo Innovations to Address Exascale Gaps
(starting with the key abstractions)



Argo Node OS/R Adoption and 
Deployment

• All code is Open Source
– Argo Containers: kernel patches, user-space tools (to be officially released)
– Argo Power: kernel modules, user-space tools, libraries 

https://github.com/scalability-llnl/, 
https://github.com/coolr-hpc/

– DI-MMAP: kernel module, user-space tools 
https://bitbucket.org/vanessen/di-mmap

– HPC-Sched: kernel patches (to be officially released)

• Deployment
– Success working with CESAR to improve Node OS/R performance
– Some components already in use by applications (DI-MMAP)
– Argo Power components from LLNL (libmsr) deployed in production
– We expect to test all components on CORAL systems

• Vendor Collaboration
– Some Argo Power components to be included in RedHat.  PAPI too (NDA Partner)
– Discussions with IBM on ways to provide Argo tech in CORAL
– Working with Intel on Aurora mem mgmt improvements (NDA)
– Working with Cray on Aurora and Argo partitioning and power
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Argo Node OS/R Roadmap
• 2016:

– Centralized Node Resource Manager co-scheduling CPU, memory, network, and 
power resources

• 2017:
– Optimized support for communication libraries (optimal memory mappings for 

put/get, fast thread wakeup)
– Containers with dynamic power budgets
– Callbacks to Fault Manager in user space on system fault events

• 2018
– Integrated, hierarchical memory management including on-package and off-

package DRAM, memory on GPU, NVRAM
• including partitioning, software-based caching and prefetching, callbacks into 

runtime for latency hiding

• 2019:
– System call forwarding and optimized support for on-node storage, including 

draining policies of burst buffers
– Ensure optimal execution of workflows

• caching/prefetching of executables, inputs, outputs; result coalescence, etc.
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