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Continuum Computing

~ mobile...
vehicular...
urban...
equipment...
edgelfog to cloud

[Flow measurement, source: Endress+Hauser]

Structured literature overview
* http://continuum.research-output.org/ (67 papers)
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Continuum Computing

Resource heterogeneity

* Hardware architectures CPU, GPU types

« Hardware capabilities + capacities GHz, GB, IOPS

* OS/Hypervisor Nested virt, cgroups

* Runtimes Container, V8/WASM, ...
X

Application modularity
* micro-/nanoservices composition + (user) requirements
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Methodology

Industry-adopted continuum technologies

Application Executables Mobile Edge/Fog/ Cloud + Edge
Packages Device Resources Resources
o .Ne @
eim K3s, FLEDGE | (€ K8s
chart Docker
.’ images
o— B/. @ > hd
AWS AWS loT AWS Lambda,
SAM *. > Lambda Greengrass Lambda@Edge
functions
IE
OAM €| |K8s+KubeVela
., \. Docker
images
Step 1: Step 2: Step 3:
Technology Overview Empirical Evaluation Performance & Scalability
& Planning Tool Creation & Feasibility Analysis Evaluation
Helm, SAM, TOSCA, OAM Helm, SAM Helm

[sorry no CAMEL studied yet]
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D e p I‘oye r D es i g n e composition information

* e.g. helm.tgz, k8s.yaml
Workflow state chart * resources.yaml| o
— ask for choices on demand user requirements on optimality

* in: application/resource DSL

* out: runtime DSL + resource allocation
* solver

Interactive use cases

* education
 exploration

* troubleshooting

* manual optimisation

Batch use cases

* DevOps, system automation

« combinatorial optimisation
 systematic regression testing

solver type
Interactive Application Deployment Planning
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Im ’ lementation interactive mode

DEPLOYMENTS : batc_h mode -
partlal automation

Name: node-3
CPU: 4 MEMORY: 4096 MB

DEPLOYMENTS:
LABEL: cloud:public

Parsing DSL -

ﬁarsihg'ﬁSL-\ e e

= _BMAME
VAME=)

~ MEMORY: 536 MB

CPU: O

Choose a solver for the workload placement:
[0] Greedy Solver (sorts workloads and fills targets in a greedy fashion)
[1] SAT Solver (offers various options for mathematical optimal placements)
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Do you want to start matching? (y/n) y
status: LIKELY-FEASIBLE
CpSolverResponse:
o ve rs status: OPTIMAL
objective: 13300

best bound: 13800
booleans: 3

On resources + preference [0

branches: 8

la bEIS propagations: 7

integer_propagations: 17
walltime: 0.000558093
usertime: 0.000558032

Greedy deterministic_time: 3.883e-06
. rimal_ integral: 0
* single-target (CPU, mem) |[iimuis

* may get stuck

SAT (Google OR tools)

. cr-uz ilﬁf_—jvimRv: 8192 MB
* multi-target CPU | | 0%

RAM | | 0%

+ optimal solution DEPLOYMENTS

RELEASE-NAME-mariadb, cpu=0, memory=0, label=[]

User-defined extensibility |[fmm
® plugin interface Eiﬂ |43¢## MEMORY: 2048 MB [ it

RAM | #tibitest | 26%

DEPLOYMENTS:
RELEASE-NAME-wordpress, cpu=0.3, memory=536, label=[]

CPU: 4 MEMORY: 4096 MB
CPU | | 0%
RAM | | 0%
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Docker container CPU slices

@ o o
Applicability
° ° ° 200'
Are cloud/continuum applications
today suitable candidates? 1501
100 -
— Study of samples: AWS SAR
[63% of Lambdas RCed], 501
KubeApps Hub (now Artifacthub) | 0\ ., .
0 500 1000 1500 2000 2500 3000
[25% of Docker Images RCed] 00
AWS Lambda memory allocations Docker container memory allocations
2501 2501
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Solver Performance

[ ] [ ] [ ] ,
Is the performance suitable for industrial needs? MariaDB
®
Deploying Helm charts Wordpress Sec Sec Sec Dep Svc PV Ing Dep
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Conclusion

Time-saving software engineering + DevOps for continuums

/N

DEPLOY

resource

information
m o= l
BUILD

Open source tool

* https://doi.org/10.5281/zen0do0.4584220
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