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Microservices: what are they?
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Foundational trends towards microse

Organizational trends: '

¥ desire for teams to work independently, w.
development, globalization of companies

Hardware trends:

¥ death of MooreOs law leads to need for parallelization
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Hardware trends:

¥ death of Moore®s law leads to need for gﬂeﬁ)n

Basic Ideapps composed of tiny pieces
communicating over the network

Microservices
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Microservices: request workflow
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Microservice Topology (Dependency Diagram)



Current state of microservice resec

Microservice tegthe@s, rseo1s, Bookinfol
¥ small in scale and complexity

Tools evaluated on testbetsus21, aspLosoz2;
¥ Focuses on topology and rémugst work
¥ E.g., Sage: resource management using topological inf
¥ TProf aggregate analysis of tegqisest work

How realistic 1S our abstraction?



Analysis of MetaOs microservice
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Analysis of MetaOs microservice
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Methodology: Topology

Service History (22 months)
¥Service deployment and lifetimes
Service Complexity (1 day)

§éndpoints exposed by deployed services, replication factt
dependencies

Analysis granwaniogid, a unique name assigned to €
service (e.g. authentication)



IS service a sufficient dimension®
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Inference plathationdes tenant info in service id to utilize infr:

Service granularity I1s hatesot for all management tas
least multi-tenancy and data placement must be cc



Daily chum of deployed services
Deprecati
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¥39% of new services deployed were also deprecat
¥10% of regular services lived the entire time range
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Long-term growth In total deployed Ins
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¥Total number of deployed service Instances nearl

¥Growth is due to new (regular) service ids, not an
replication factors for existing services



Analysis of MetaOs microservice
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Methodology: Workflows

Wistributed tracing: graphs capturing the work done on
request

%anopgepb]wletaf)s distributed tracing framework
¥races can be sampled anywhere In the topology

Example Canopy Trace

Front End + Loa
()

@
Auth + Verify

Feed + Load F



Methodology: Workflows

Used traces collected on a single day from thregasport:
o i
& — EX

Ads Manage Fetch Notcations RaaS (Ranking of it
3.2M trac 87,000 trac 3.3M tract
Random Samplir  Adaptive Samy Adaptive Samp
(0.01%) (1 trace/secor (25 trace/secor




Description of analyzed workflow proy
Node names:
L w7 service id + endpoint 1

‘L

ParentOs characterist

Children {Al{g]

Number of calls: 6
Max concurrency rate; |
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concurren



Predicting number of children

ldentied three categories of nodes:
Leaf Single Relz Variable Re

[

The majority of service + endpoints are leaves or S|
¥Ads Manager: 54%

¥etch Motitions: 66%

¥RaaS: 72%




Number of Calls

Predicting # of children for variable r

AdS

Number of calls Issue
service + endpoint
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Service + Endpoint
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Number of Calls

Predicting # of children for variable r
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Variation in number of calls I1s o
attributed to:

1 D$erent children s

2 Database acces
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Concurrency Rate
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Predicting concurrency rates of varia
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Predicting concurrency rates of varia
| service+end |

Children se.t|:| 2.|:| |:|
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Always 100% Always 0%
concurrent concurrent

« IFPRRU 1°°2 -0 8 %)

AdS
l Children are either 100% concurrent or 0%

Py |

Service + Endpoint

Children set provides visibility into code logic, explaining
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Implications

Testbeahould be extended to provide support
¥—Ieterogeneity of services, churn & growth of deploy
¥ariable concurrency, number of children, and child

Tooling that uses topddoggsource managsmeidbi, ospio:

~ " ¥should be adaptable to dynamic topology

Toolmg that uses \wawvisfor performance prediction, diag
CapaC|ty Plantiicp:, socco1, VAIFO21, ATC 622)

¥\Ieed to assurr#@au;rdlversny I avesk




Microservice abstraction should be exteiSdeshtd\guasooftaaict

Topolog Workows
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Sizets all Observability github.com/
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