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mhuaml
RELaRRN @JOShI’OppO glthub com/ropes

e Data, Platform, and Infrastructure Englneermg
Cloudy, DevO[o]ps SRE jvgs

o Former Pythonlsta

iR o Asking why and thoughtful deS|gn 38 Shi | ]

e Dislike 3am pages (firefighting)

e L|ke"s;'table infrastructure platforms """

1 ~ Really dislike reading shiny- new thmg BRd, R
documentatlon at3am |

e AFK: Mountain blklng Skung Cllmbmg Mountalns?



il

.. o - Customer Data Plattorm -
: o  Realtime Web Personalization
- o Web APIs Daily Peak around 3k request/s
B|g Data” scale: Petabytes e
' of Punchrng above our weight, finite resources 2
e Standardized on Go since 0.9 _
L - Supported by R and Python
e AWS -> Google Cloud Platform[GCE]
N Performance, consistency, clean toolrng for compute commodltles
e 'G'CP Services: Storage, Pubsub Blgtable Blgquery e
RRSp™ Mlcroserwce when necessary.. M
o Three Primary Service T|ers(M|n|I|ths) ,
e P
= Workflow Management(Batch Jobs)
Ree Event Stream Identrty Resolutron Processmg/ML CIaSS|f|cat|ons

Trallhead




B Why Kubernetes’?

Saltstack CM

Jlnja Templatable YAML -> Python -> Bash

Powerful and terrifying

..this is Kubecon ,
Q f VM management is heavy i

o Buﬂdmg Packer OSes Kernels Upgrades:_.

H: l How blg is thy Ops Team’?

Glad to be on Google Cloud Platform
GKE

ch 1, 184%

Conditions
March 4, 1848

Distance
To Landmark: 34 mi.
Traveled: 48 mi.

IDagon
Steady
Filling
Food Left: 933 Ibs.
Health: Good
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° LyticsAppIications managed by Kubernetes
B - ~ Everything in Kubernetes(eventually)
- Sustalnable Management(ALAP) R
o Roadmap for growing Kubernetes 1

. object declarations 8
T NResourceGroups(Deponments) 50 _
o Avoid mountains of static YAML i HEEeE

Kubernetes

lookingglass

dataux

recommender




Lnadlng +hE Hagnn Sl e
° Kubernetes Appllcatlon Prep(Read the
: Borg Paper) ,
- o “Container Natlve refactor
o Services/Pods rebalance '
W gracefully R ,
o No persistent Iocal storage use.

~ m GCS, Ceph, NAS, etc ol ] FocalState Ee
_ O HTTP Pl'eStOp hOOk ....... SERHSRS faml |

The other people in your wagon:

,,,,, IR ! | atabase|

iR Annoylng batch Workflows o

& . 7 Appllcatlon Prep Delayed Kubernetes B 5

A A X, AR . A I AT . A A A I AT . A X AT . WA ¥, A A


https://research.google.com/pubs/pub43438.html
https://research.google.com/pubs/pub43438.html

Compute Resource Massacre

o Heterogeneous Workloads are
~ difficult to bin pack. BasRion:
e FIat Vs Complex workflow

| Hunting Outcome:

| You shot 2173 pounds of food and used
~ ! 20 bullets, but were only able to carry
| 200 pounds of food back.




- o Container Requests and Limits

O Allow potehtial over consumption
o Scheduler handles Bin Packing

~o"gcloud beta container clusters resize...”

VM Utilized Percentage

VM Packing

Capacity & Utilized vs Requested & Cgroup Limit

4 @ Node CPU Capacity
B Used
Requested: 0.5
B Limited: 1.0

Limits:
cpu: 8
memory:

Requests:

cpu:

memory:



:Dn +hE Trall

I -'I'F""l L (“It's better than XML"--devopsdays)

' April 25, 1848
e Al the tutorials use(d) YAML |

| Yaml was bitten by a snake.
. “kubectl apply-f /tutorlal ! BN Hh e e
L e | R . ,.qu td |
e  Rules and Statlc Resources Great' L1 1 (., JoeBeda® @ibeda -Feb 19 | Ve
o Services, RBAC, Network Policies K e et i ek
e  Saltstack Jinja templatlng in YAML files PTSD On Hiw @86 ©
o Helm; the KubernetesCM? .~ = - -
~m Smaller scope than Saltstack
_____ . e Simpler Templating s )
| e Validation more than passing |sVaI|dYamI()’? - o
m Helm seemed more focused on acceSS|b|I|ty rather than determinism
" o Good De3|gn uncertam on execut|on :
(]



Gn Euhernefes'

cllenf Qo
° https //cnthub com/kubernetes/cllent-qo

i e L KubeCOH[cllent -go: The Good ‘The Bad, The Ugly] Q@LI“COSI
SEASH httos [Iwww. slldeshare net/LtI|C0$|c/cI|entqo—the good the ba f

ka d-and-the-ugly ]

RR~H Sk Why Initially a test, but prowdes useful sanlty checks
Budst8 o; Complllng agalnst Kubernetes Source”

"k CoreOS etcd/Prometheus/(Now Vault') Operators
o Composublle Data Structures RREREEURaRENE] §
Unlt testable Before sendlng to Kubernetes

_the Go goghe r created by Renee ; I i |

[ |- f At [sbime revisianid-|= French under the Creative Common " i
} :'Attrlbutlon30||cense TR _,,,::::': W i


https://github.com/kubernetes/client-go
https://twitter.com/LiliCosic
https://www.slideshare.net/LiliCosic/clientgo-the-good-the-bad-and-the-ugly
https://www.slideshare.net/LiliCosic/clientgo-the-good-the-bad-and-the-ugly
http://blog.golang.org/gopher
https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by/3.0/

G Kubisine e

editors. el R L
Trivial to return to YAML.

Data structure type and

Documentation traversal in

VS Code Demo!

volumes:
- downwardAPI:

defaultMode: 420

items:

- TieldRet: :
apiVersion: vl e iy
fieldPath: metadata.labels il

path: labels
name: metadata-labels

c LieconfigPodvolumes() []vi.volume {

return [Jvi.volume{
vil.vVolume{
Name: MetadatalLabels,
volumeSource: vi.volumeSource{
DownwardaPI: &vl.DownwardaAPIVolumeSourcef
Items: []vl.DownwardAPIVolumeFile{
vl.DownwardAPIVolumeFile{
Path: "labels",
FieldRef: &vl1.0bjectFieldSelector{
FieldPath: "metadata.labels",

h

1
T
1
E
vi.volume{

Name: Secureconfwvolumename,



g lgmnr bl o

e CL'I'TooI to create Kubernetes Resources from Go
o Deployments, DaemonSets Specmo Helper Functlons
- Examples:

= rigging deployment metaforarunner create --image=gcr. |o/ --Kubeoontext={'.._j.}___;:f

m  rigging deploymentset linkgrid create --image=gcr.io/... --kubecontext={..;.}; ,

e kubectl still used:( 1 g B ERRRRRRBIR R R CaRn iyt
o rigging has limited scope e CED e B Ry BERNES
e Flags can mutate default runtime values ,

o Eg:rigging deployment metaforarunner update --cpu 12-—kubecontext ={.. }(default80pus)
HH. HlndS|ghtT|ps | ' : '
BEBa: oﬁ Require Kubeconfig Context selectlon flag

m e - SemVer blnaw check before (V1o SRABRSES



Uepreca+1un ﬂgsenferg

S1Gs and Working Groups

Iebaraat Grocpm (SiGa). S Sousdet Wosking

He Keeplng up to date on Kubernetes IS hard
o Project Velocity il i :
o SIGs, designs to stay aware of. Will a foundatlon be o
- deprecated in two release cycles? '
0 (RepllcatlonControIIers ThlrdPartyResources
o Not the onIy one(Tlller & Prom-Operator TPR)
Documentatlon was unversmned for a Iong tlme

q“-..}s'- :'m':;‘":-:"' g LT Abiine e =T epe
oy "y
e

I You have dgsenter‘g.l

""" PR | mE R S W ‘I 1 http://mentalfloss.com/article/28968/where-are-they-now-diseases=kille 1 = 7" * TR gl ]
L ! AL #-Job-brecbribiail | e il



Blizzards of Kubernetes

[ T 1 [ il N Kubernetes vs k8s.io/client-go Release Compatibility

- ERE ] ] i 18 B k8s Release Fully

e - Surviving the changeset storm - - Supported
e Client-go codebase matches | g
Cc itiblit

~ Kubernetes L ' R ompaitiblity

Brace for changes :
cllent go cllent go client-go client-go cllent go cllent go

+4,103,827 -473,023 umnn _

o VefSiO'n‘ Matrix & Compatibility Charts

Compatibility matrix

Import path and types Were ]! ' Kubernetes 1.4  Kubernetes 1.5  Kubernetes 1.6 = Kubernetes 1.7  Kubernetes 1.8
moved(gls ) , ' BN cicnigo 1.4 ; -
e Significant |mprovements made' BN  clentgo 15 : :

client-go 2.0 +- +-

client-go 3.0
client-go 4.0
client-go 5.0
client-go HEAD



https://gist.github.com/Ropes/4aa0ce4e65bd817fcdadda9693838432

EllIIEFdEDf Euhernefes

T1p5
o 'Spend tlme on deS|gn L =L &
o Vendor vendor vendor' Carefully SRR ot
L dent e
o Never mix with other Go pI’OjeCtS that use Google
. Libs and particularly GRPC! ,_ Seet
RSEasielt ﬁ(Kubernetes PrOJect Velocnty cannot be matched)

_* careful with RBAC v5.0


https://github.com/kubernetes/client-go/blob/master/INSTALL.md#dependency-management-for-the-serious-or-reluctant-user

:I'IiEilF1|‘:|!Elll1Fi5.l-I - iEi ;;_t::‘E]IIF_I_I‘EPIrF,_. il

Logging

e Logspout ETE T e
e DaemonSet fork based on quthub com/qhderlabs/loqspout
e Read Docker logs; POST to Elasticsearch CIuster(EI:K)
e b months uptlme Multiple K8s Release Upgrades No changes needed
REE. N Event logger
Collect Kubernetes Events and emlt to Iogglng
| o Alertfrom failure events =~
HH . Modlfled Iogrus and shlmmed for GCP JSON Severlty Log Formatlng



https://github.com/gliderlabs/logspout

Handgman 5 Eurner

HEfr1E5

glthub Com/ropes/Stonecutters | |

- Distributed(etcd) UID — Metric allas reuse
o deploymentpod-87c6bc2f-gssr — deploymentpod 1 N
HRERARE: Use Prometheus ' - - -



https://github.com/ropes/stonecutters

In+erac+1ue
Eefh
e Notend goal > Operator |
e Provides visibility I
» Slack is the Communlcatlon -'
 channel "
e Executes commands
asi: mteractlvely
o Reports status/results

Similar to Helm’s Tiller
o Less sophisticated =

Dperafurs



In+erac+1ue Dperafurs

Poka Yoke |
o Guardralls to I|m|t aCC|dents
ERRE Validation p033|b|||t|es
e Staglng manager
o Enables rapid staglng deployments
HlndS|ght Tips 3
o Wrap communlcatlon lnterface(slack )

o Write a lexer: Lexical Scannlnq in Go -- Rob P|ke A e e e

it . E2E Testlng DEMO' '


https://en.wikipedia.org/wiki/Poka-yoke
https://www.youtube.com/watch?v=HxaD_trXwRE

':]-.'I.E'I'l'l' QD I-IIII"EFI' UFI'

e Ikea Syndrome? POSSIny

e The client-go path is a lot less bumpy now.;_; Tk e

Lol Encourage others to explore more.



IHe L|ke most r|sky actlons dldn t go
Baeeash: completely to plan, but we made |t' Ei
e Clean and scalable resource i

RRSRESE management delivers. I |
. Compute schedullng overlap saves cost _: |




HEH* Elm Elfu

Kubernetes |s now {N}% more borlng'

Serwce Meshes' Bmlt in Encrypt|on|

(Thankslst|o T'gera) .::.. JRRAEE aR

Autoscalmg&Reszmg $-



glthub com/ropes

@Joshroppo

' wou, de're Sl an L
; :+h15 fuge+her'"f;;;i

!?HIJm pulllng fnf}i; ﬁ€;



Credlts

7 “The Oregon Trail Deluxe” 1992 created by MECC

._o__: Playable at e

 https: //archlve orq/detalls/msdos Oreqon Trall Deque The 1992
e Read the Borg Paper | |

e Gist to on Upgrading cllent -go (your mlleage may very)

e clrent -go example prOJect mthub com/rooes/kSS trallhead



https://archive.org/details/msdos_Oregon_Trail_Deluxe_The_1992
https://research.google.com/pubs/pub43438.html
https://gist.github.com/Ropes/4aa0ce4e65bd817fcdadda9693838432
https://github.com/Ropes/k8s-trailhead

