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Utility Computing: Provisioning+Billing

https://github.com/serviceprototypinglab/faas-timesharing

https://github.com/serviceprototypinglab/lambda-docker-measurements

significance: e.g.
sensor data processing <<100ms

dual solution:
better resolution (provider), re-use idle time (app)

significance: fluctuating
memory needs over time

dual solution:
better resolution (provider), dynamic adjustment (app)
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Memory Provisioning in FaaS
Cost := duration * memory
Duration :=~ memory (e.g. in AWS)

Approach: change cost rectangle until “idle/waste loss“ minimised

3 Limitations:
● coarse-grained memory stepping

● economical
● static memory allocation (but dynamic input data)

● technical: e.g. underlying Docker container isolation; API pass-through
● no tracing/optimisation suggestion tools
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Function Isolation Methods in FaaS

Process isolation:
● practically no isolation ←→ no memory boundaries

Containers (docker run):
● good enough isolation ←→ static boundaries
● alternatives/emerging: rkt, cri-o, kata, scone, singularity, saurus, shifter, udocker...

Hypervisors (kvm):
● strong isolation ←→ memory ballooning
● slow start, increasingly being solved (unikernels, firecracker, lightvm, kvm patch)

WebAssembly, ...

ELASTICDOCKER (CLOUD‘17), HoloScale (UCC’20), VEMoC (UCC’20):
● autonomous vertical scaling
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Characteristics of FaaS
Capturing target properties:
Plain old web search for docs
(non-trivial web automation)
+ knowledge from literature
   (sometimes contradicting docs)
+ dark knowledge from experience
→ plain old spreadsheets

n > 5: slowness
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Characteristics of FaaS
Capturing target properties:
FaaS Characteristics & Constraints Knowledge Base

---
 name: IBM Cloud Functions
  synonyms: IBM OpenWhisk
  duration:
  - 1523164605: 300
  - 1524979005: 600 # https://www.ibm.com/blogs/bluemix/2018/04/ibm-cloud-functions-doubling-time-limit-executing-actions/
- name: Microsoft Azure Functions
  synonyms: Azure Functions
  duration: # https://docs.microsoft.com/en-us/azure/azure-functions/functions-scale
  - 1502948087: 300
  - 1524979005: 600 # https://buildazure.com/2017/08/17/azure-functions-extend-execution-timeout-past-5-minutes/

---
- name: AWS Lambda
  synonyms: Lambda, Amazon Lambda, λ
  duration:
  - 1524979005: 300 # https://aws.amazon.com/de/lambda/faqs/
  blocked:
  - 1524979005: ingress, egress:25, egress:udp, ptrace
  localdisk:
  - 1524979005: 500
  memory:
  - 1524979005: [128, 256, 512, 1024, 3008]
  parameters:
  - python:
    - 1524979005: [event, context]

https://zenodo.org/record/1236763

http://www.rohub.org/rodetails/faascckb/
overview

adaptation (reconfiguration, migration, ...)

https://github.com/serviceprototypinglab/faascc
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Application/Function Consumption
Memory tracing of function running as container

Function running someplace else
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Derivation of Consumption Model

isolation
+API

(                  )
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Memory Consumption Examples

futils/resize
same
picture
(5 MB)

futils/resize
multiple
pictures
(1/2/5
MB)

Input data profiles available?
→ No: based on maximum
→ Yes: based on binning or feature models...
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Autotuning (Next-gen FaaS)

←→
● initial allocation (∞)
● sampling rate (« 100ms)
● safety buffers (for upscaling)

fine-grained static
allocation
saving (0-50%)

dynamic
allocation
saving (-90%)
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