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st 42 Lambda = tHed| 24 EC|AHO| LS50 H & H*MOE et
AMES O BHO| 4l LT Lambda &= HAEE 20 HSHA G 71 E
QEOCE FEHE ZATLCL ZNECE F8 MH = ZH| 0|7 2l
7t5°80| Z&LICE Lambda B+ E AHESH= OF7|[EIM O = A= o2
FH| k= =2t X|= 2 7F s A& LT,

|:|0

FaaS(Function as a Service)=
SrEHE A EFEN
AE|SH= O|HIE 7|8t AFE
AMAES A 55= StLte| 2
AL CH A 2[A FaaS =
FaaS 2| ot Rcz =2
ZEO)| 7ha T AIO[LE ZE|Of LA 7t
HA_m,éﬁﬂX1|7fE§H|x‘|'a'o|
2o Ql==tdya 7|2 otEe s
XNSgLCt.

FaaS
(Function as a Service)
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Lambda Of| A 0| &% &= QAEA WS AHE|&~ HFE 7[s2 BF A =2 Aot
SYE= CHEot 22 AWS 7|8 22| MB| 20| 29 2 &~ /LT

—
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Amazon API Gateway — API ZEA| 3! API 22| 7|5 T HE =5}
Lambda g ==0f C{SF HTTP A EZQIE,

Amazon S3 — A7t Bd, SAFE= AKE [ XS O|HE E2|AH=
A8 &= = Lambda & 0**

Amazon DynamoDB — H|O|E{H|O| A H|O|S0M HAE B E At S
M2l5t= o A8 4= U= Lambda 5.

Amazon SNS — A/A| &l ZHZ0| SH2 2 Ui Sot7| /3l 7|s& F7tot1L
X 2|5t Lambda & =0f 2h2 & o= = HAIX].
a2

A M2l = A= U722 HAIX].

rIr

=
Amazon SQS — Lambda &5 Sl

Amazon Kinesis Streams — Lambda &+& Sl M|&a&l= A2E2|Y
=

CIOH e =XtHQl Y ZE M2, He| MA|IZte 2 M XS &£
g = US.

Amazon Kinesis Firehose — Firehose 0| Al =& =l 2|2 =0 XAt 2
M2 E|= Lambda &t 2, H|0O|E AE2l0f B THEY Y EM 7|58

a7 271 + A8,

Amazon Athena — ‘:r‘-| 2| 210 Zeto| ZF Z4H|of CHo Ats 22 EE|AHE 5=

U= Lambda &

AWS Step Functions — AFEF &4 & AFSSHE ZEMA 50| CHS| 224
MRS = T EZE HG6= O LAAEO|dE = U= o

Lambda &=~

_

Amazon CloudWatch Events — EtAt O|HIE & T 35HGHO
SESt= O AHE S = Q= Lambda &=,

Amazon Aurora — Lambda &+ 2 242 = = H|O|EH| 0| A E2|A.

Hil E o

Rl

So=2

Lambda = Slack, Algorithmia, Twilio, Loggly, Splunk, SumoLogic, Box & C} ot
EFAR MH[AO| FALRIO| ot El S8 2t0| 2 8{2| & M SotH, 7f L At= O| &

o|g3ll 2

JCCtH=gz 2 I=UH = OF_L,:I_|§, EMESE ZostEEA

OfZZ|AOlHEE *uL = 9;'\3 L|Ct. Express(NodeJS Of Z 2|7 0|4 -&) &
Flask(Python O 2|#|0| M &)Z = atot ok &l Of S 2704 =2 2 -?Jﬂ =
Lambda g2} R &5IA &5t & Aotk UL CH 2E 24 & ofZ2(# 0]
I 2 M E = Serverless Framework, Sparta, Chalice S OtF CHFgfL|C}.
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Me2|A X2 CH7H StLt O] 42| 2=, Amazon DynamoDB &2 A{H{2|A
CIO|E{H|O| A Sl S 2t0|HETt 2 ESH= API EE = Y2 E2|HSt= O|HIE 229}
20 E2o 2 1[0 JSLICH AWS = 0| 2{3t 22 ZAISHE MEfZ
FAISH| s RLE ALY MH{ 2| A O Z 2| 0| ZH 9l SAM S A& gL T

I Xt= SAM O| AHE3H 8 4=, APL, O|HIE A [|O|E{H|O| A H|O| 2 R ME 2|2
WOICHE REE2 =elAH B = USLICH ETHSAM 2 28SHH /Y Xt=
AZEQO VN =8 F7[o| ™ A E #e|d = A2, AWS = Lot X[ J
ST 8 MH[AE MBS ELICE 01 7]0fl= SAM Local 2 §%+ ME & IDE(E&
FHE2 SHoAM 2 =24 H|AE 8! C|H Z, Z12| 11 AWS CloudFormation =
ALE%5SAM ¥ HiZ20f| T2t 7|2 X| @ 1} AWS CodeBuild 0| A 2| SAM 4 7150
CHist X| &, AWS CodePipeline 0| 75 =l SAM 0] CH$H GitHub 7| €t CI/CD Of| CH$H
X2 O] et L|CH EEot REAF K[ & Q[0 = =RE2 2E A4 Z|Y%I3, CI/CD
sa8M % Hs 22| S5 Y M= Serverless Framework, Claudia, CloudBees,
Datadog & SAM X Lambda & =01 CHot X| A& M S LICH =7t Atel=

ME 2|2 O E2[AH 0| ZWEA =T E RS A| 2.4

Lambda & (5= SAM Y| 42 EXHE = el Z5E &= U= H 7HK|
Lambda &)7t & & = 712 X}= Amazon CloudWatch % CloudWatch
Logs O Al At = Q= Ats M E X7 & 208 AHESHY &84 28
DLUEHZE 4= QELICH EStAWS = AZ2A MH|A Q™ FR QI M5 E2M
£2 M0l AWS X-Ray € M SSIH, O o 7Y Xp= A0 He|Sh= 71 E

=
= o
&4 U O|MLEN Ch3H B 9 SRS FHT 4 YL,

i

AWS AHE2|A S E2 AAY T MHA 2& AWS X[ 9 0j| Al AWS Lambda &
Amazon API Gateway Of| L2 X[ 1t 20| 22H 4= HSEL L
Lambda@Edge = 2 £ A X| ZH 0| MO M AtE S &= Q& L|CHs Lambda =
OfZ2|AH O] MO A d5H o= HE|k[X]| 2 O|HEE NS @2t & A i

LS
718 X FHES L2 H 574 O|HE Ciot AtE A =& Zets 120
Of Z2|AH0[MH | HHHE S St F X| Y= Ot 7|52 M-S Lo
Amazon Virtual Private Cloud(Amazon VPC)2t2| M &5H 0l ETt1t AWS
Lambda 0| M | & 7ot €22l 215 X UM KO 7[s5S S =%
A Moo AAE So| R ALY E F5t= et o E2[AH 0|2 dd
UXELICE £ T AR X 20t 8 22| & 2HEFSEL| CF. Amazon Cognito = Amazon
API Gateway X AWS Lambda 2t =&l 2t = A= 2AS5 A 3¢ 7|52
XN SotH, O| 2 &5l Facebook H 7| Y CIHE 2[et 22 &AM S X 22
SYS T MHE[AAMEX SE W 20 7|52 8 = USLCL

| e Ry -
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https://aws.amazon.com/serverless/developer-tools
https://aws.amazon.com/lambda/edge/
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Abg S+t

7|52 A M =RIREH AL A2 HAOIE &, XA X 2| S2f AtE
At 0] AE{2|A O |[HIN E M-8R & LICH AWS Lambda ! LIH X| AWS
MHE|A ZEZZ|QEPCIEE HIPAA T E E4 S| 2R 2 30| Z st
Of =2/ 0| & CrYst of Z2[H 0| M2 dHSH7| ot A2 MSeLICh

= O - Tr—o=2
CHS MMO) A 7P LB Ol AL Af2o| YRS HBBILICE Ol XA 220

OtglL|Ct W HHHA ARG Alef 2AM2 TN 552 M|~ ARES
HZESHYAIL.6

EOtoje Crdred == Q= oS 2[AH 030l Mgt Tt
AL E ’.S—E WA S AHESIH 2T ALEAL E2fH 0| fl= 8% AR T HIEO|
Edft 20| Zddt= % Ir“ﬂ il AFO|E 2] HPR
A1|°' = A*" IJIEI01 Tl M ﬂf 2 =2 TRE JIF7| 9 S4Hez A2t
=L H|I'|_ I.EI:| A—IH—IEIJ\ HI-AIOEA—I]:HQHO[[H 2
b= 2 Hﬁ”o.ilE% 7N Iﬂ% X 2Iot=H|8E IH BUE BRI HSLICL
AWS = X7 Ol 2{ 5t Oy E2|H 0|4 2 WEA F-d35t= O 2Rt MHA S
M-S gL Ct.

e AmazonS3 = & ZH=X

=
e Amazon API Gateway 2} Z8El AWS Lambda = &2 AtE%= &5
API 2 H 0| Ot X| A= M52 L Cf
A

e Amazon DynamoDB = M| 3 AFEXHEH AMEHO]| CHSH ZHEHSH A E 2| K|
SR8 S MU

ETI_E
e Amazon Cognito = %|& *f%xf S5, 215 A 2|0 Ciok M
MO E ChE7| 2ot =42 2R 2 M3eL Ct

e AWSSAM 2 7{&XI7} O 22| A O| M o| LYot @ AE HHSH= O AHES
= US|},

e AWS CodeStar Q| A= & HO| 2 2/2O Z CI/CD =F Hol2 A™T &=
UG L|CH
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https://aws.amazon.com/serverless/
file:///C:/Users/lndal/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/31X1OC38/aws.amazon.com/serverless/
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AtMiet Lf 82 M 2[A & O E2|AH 0| S 53517 fIot XtMiet THE A A}
L 82 & = = AWS Serverless Multi-Tier Architectures A S
HZSIMA|.7 TH| & X OFF|Hl N = GitHub 2| Serverless Reference
Architecture for creating a Web Application8 & Serverless Reference
Architecture for creating a Mobile BackendyE &AM A| L.

8 At — Bustle.com

Bustle.com 2 0§42 2ot 724, AHHQHE, 2tO|=AELY S IiM

HALO| E & LIC}. Bustle.com & AWS Lambda 3 Amazon API Gateway £
7|8t 2 MHE|A OF7|ElX 2 T 2t5H0] 2F 84%2| H| 82 AU S LICE

Bustle 2| AX|L[0j= FIIE RFEE = HSIRCH, O|F S el=at 22| A
T2 22 NSt A MER2 ME 7|sS &t Ol HES = AU

| 7S LICH Bustle 2| B2 O|X| 2. Bustle 1 22| AIO|EE 756t 2HSH=
O 23 E ol HiutZ 28510 25-d0| ECt =0t &L T Eot

Bustle 2| AH{ 2| A B E = Bustle 2| & 7 X| ¥l % /d(Bustle % Romper)0|
CH3H i0S = X| IS L|Ct. XtAM| St M 2 = Bustle case study & XS A| Q. 10

ME2|A o7 (| 7L & 2 2 HY 40| X S5H= 0| S &2 C|HFO|A
0 SrR R2SHA 2E = CIHFO|A 7[HE M X 2| A|A- D oT BAEE
A A= = USLICH At & & OF7 |’ AN = GitHub 2| Serverless
Reference Architecture for creating an IoT Backend & & XTSI A| Q@ 1

I At — iRobot

Roomba HA 28 52| 2E£Z X|%St= iRobot 2 AWS IoT A{H|A2F S|
AWS Lambda & AFE3I0{ [oT EHEE MH2|A HAEE oL T
iRobot 2| AX|L{0] B2 MHE2[A OFF [N E ALESHY 718 A = HE S
Me|str| fls &Y ZEE RSt L QIZ2tE 22[ste 2ol CHel 4™ e
ot glA EIASLICE O| F Sl ELt=AH =4S OfF 10 0 Z40f|A|
AENM S = QS LICH XFAM| S H 2 = iRobot 2| AWS re:Invent 2016
=8| M E| O] M Serverless IoT Back Ends (I0T401)122| £2I0| =& & XS} L}
SIS A HSHAIR.3
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https://d0.awsstatic.com/whitepapers/AWS_Serverless_Multi-Tier_Architectures.pdf
https://github.com/awslabs/lambda-refarch-webapp
https://github.com/awslabs/lambda-refarch-webapp
https://github.com/awslabs/lambda-refarch-mobilebackend
https://github.com/awslabs/lambda-refarch-mobilebackend
https://aws.amazon.com/solutions/case-studies/bustle/
https://github.com/awslabs/lambda-refarch-iotbackend
https://github.com/awslabs/lambda-refarch-iotbackend
https://www.slideshare.net/AmazonWebServices/aws-reinvent-2016-serverless-iot-back-ends-iot401
https://www.youtube.com/watch?v=gKMaf5E-z7Q
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Z|Cf 22| AH2|A of F2|A 0|2 it 22| HIO|HE NE|stH, OF
CHEES A2 Mgl Tt LA ol ME 2| A GIO|H M2| Of7 | Bl X =
Amazon Kinesis 3! AWS Lambda £ Zg5t0{ ALE510] AE2|Y O|O|HE

X 2|5t ALt Amazon S3 % AWS Lambda £ Z8t510] 28X M9 =& 0| E
O|HIEO] Lot SEHCE AFE S EC|AHYLICL YAZREO M Sl
EAHELCI ELTH QLA AERZO|NMZ @7 8% 7Y Xt= AWS Step
Functions £ AF23510{ Tl 5 Ql Lambda &4 Lt O| & S == AEf M %
IAEE E&= Y XLE= HIAEEE G LICEH B 2|A OO X2
OF7| &I X Ofl CHSH XHA|S| YL OFE 2™ GitHub 0| AM CtS 252 HASIMAIL.

[0)

e Serverless Reference Architecture for Real-time Stream Processing4

e Serverless Reference Architecture for Real-time File Processing?5

e Image Recognition and Processing Backend reference architecture6

028 Ate — FINRA

FINRA(Financial Industry Regulatory Authority) = AWS Lambda & At-&5}0
MHE|A GO Me| £F M2 £E5USLICL 0|2 Sl 0i Y 370 G 71| F4
A% O|HIEOf CH3H 5,000 & 2| HIO|H HES AT = UA E[AELICH
FINRA 2| ==41 O| A} Tim Griesbach = The State of Serverless Computing
(SVR311)0|2t= K|S 2| AWS re:Invent 2016 2 HOf| A O| = A| R & LTty
“X3|= Lambda & &3l O| MH{2|A 22tFE EFMHS fIot 2|10 sfEMZ
A AUSLICH Lambda Pt YO A|ARIO| £ = WelX|[ 1D H[EO0| BZ &1 O
A SEELICH MEtA Y O Al s0% 7t = HE2 43R0 .. 0|2 O,
= ANZHERER RS S

128 At — Thomson Reuters

Thomson Reuters = O|C|0] 2 HE [ALE MHE[AH|ELA BM EEMZ
T=o1¢ N, 0|2 ol HE B2 =eA ME AHE HIO|HE 2M3 & LTt O
£ 2 M2 AWS Lambda, Amazon Kinesis Streams % Amazon Kinesis Firehose 7t
oot 2R M0 E 2M 2 9| AEE|Y O|HIE H|O|HE =&t 0 2|t
Product Insight 2= 2147} O '@ 2 CF & & &AM ARFE|RI D 7= HO|A 7| CH

= g0 =L
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https://github.com/awslabs/lambda-refarch-streamprocessing
https://github.com/awslabs/lambda-refarch-fileprocessing
https://github.com/awslabs/lambda-refarch-imagerecognition
https://youtu.be/AcGv3qUrRC4?t=1153
https://youtu.be/AcGv3qUrRC4?t=1153
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Thomson Reuters 2| X| & &4l =44 22| X} Anders Fritz = O| & A Z3H &L Lt
“N3|o| A ZH= x5 2,000 /02| O|HIEE +=&5= AO|USLICL H

AWS 7|8} Product Insight 7t Z|CH Z=% 4,000 7H2| O|HIEE XN2|g = UAS2S
2o 1 H O|LHOf| SHE =X|7t S7t6Hf =T 10,000 7l O| 2| O|HIEE X{2|g
= UAS A= (M ELICL” O|l= Y O|HIE =2 AH4HSHH 250 A 771 HE
=X YL|CE O|EA =2 Ne| 0| = A|ARIO] A|ZF O] = O O|O| B = &AT}HK|
UL LICE Fritz = O| E A HE TS LICH “AWS 2| Z &t ZHoff ZX| OF7 ||l A 2t
7128 7|5 520 HIO| =& O|= 2 Tt 5tLIO| O|HI E & &=ASHK| AtESLICE”
XIM| 3t H 2 = Thomson Reuters Case Study8S & X 5}7{ L} AWS re:Invent 2016
Iy MIE| O] M QI Real-time Data Processing Using AWS Lambda (SVR301)S

A A S A| .19

AWS Lambda = O{2{ CH 2 HE X 2| Y20 0 Metst SF: MY L|CH
MapReduce £ AHE5t= & X OF7|ElX| Atef|= Reference architecture for
running serverless MapReduce jobs & &ZE S A| 2 20

20 AHY| — Fannie Mae

FEICIHE 7| 29| X2 2 tHF= £ 7| Y 2l Fannie Mae & AWS Lambda £
AHESHY T R 22 E S ot Ag2 o HEH YA 2= E AL CL
Fannie Mae = =H 722 A|=2{ 0| Z2 MAE ALESHY O = @&l S 2EISt=
O =20| &l= &= & o153 S E2 0|5 LICE Fannie Mae & 7| & HPC
A2|E7L &= HELA @7 At S TO|d K| ot Atd S

2t QI & LICL Fannie Mae = Lambda 0| M |22 S E2 531, O] A|AHZ
HAESH= S Z|0 15,000 12| SA| 2= A2 Y3 M= AL E
SHHESLICEL ME S AARI2 2,000 P 719| CHEO CHEH A|Z2H|0] M SHLIE

2 A|ZH THOf| MM S LICE Ol = 7| & A AR O} g HY 2 52 QL T A B 2[A
OF7|ElX E A8 St Fannie Mae £ O| K| 8 AFE 2|AA H|&S X|Z5}HK|
27| fZE0| HE 2 LMo E [ ZHFIEE AL 0|MS A =
UQEL|CH ot 02| Lambda &8 SA|0| A5 ARE £ E = =
UqZ L|C}. EESF Fannie Mae = O| A|AElS S5ff O|T0f| O Z2|#| 0|4 =2H&d &
PEd2 Heldt= O EeE B2 S8t ZEE MAHS= 7|st HE0 AH
22| 2L EHZEZ AU = U7 MZ0| SA| A|ZtE O|F It H|wdl 5 S B
Chot = QASLICEH XHAM|$H M E = Fannie Mae AWS Summit 2017 Z 2| MIE| O M
SMC303: Real-time Data Processing Using AWS Lambda £ & ZSIMA| L 21
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https://aws.amazon.com/solutions/case-studies/thomson-reuters/
https://youtu.be/VFLKOy4GKXQ?t=1449
https://github.com/awslabs/lambda-refarch-mapreduce
https://github.com/awslabs/lambda-refarch-mapreduce
https://www.slideshare.net/AmazonWebServices/smc303-realtime-data-processing-using-aws-lambda/28
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MEE|A M2 G4 S Soll A 2e| LHY =S A5t Z2H[XE, 714,
el Z2/2LEH S AIZH0] XIHEl cron 2 S oot (R 22| Q=2 22
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2o A ddota 2elg = UASC

028 Ab2| — Autodesk

3D C| AR & YKL O & A EQO{E X|EHStH= Autodesk & AWS Lambda £
AHESHY] AX|L|OJ - =& HHtol 28 AWS AlE dd & el Z2NAE
At&2tet LTt Autodesk & AWS Lambda £ AFE 3l 98%2| H|&2 AU
FESLCHAE Z2H| M J0| 22 &F|= & AlZH2| Of &f HZH AlZH Zeh).
O|Fe| Qlmel 7|Ht ZE MAE Soff Z=H|X'd5t= Hl= 10 A|ZHO]

A2 E[AX|CHO[A= 2 CHA EHio 2 BHO| AE S Z2H| N g = USLICE
Autodesk = AHE|A SR HE SOl AtSet= 7150 =5 HA[ZQEE=
Aot A Ats ZEH|ME, #F 8 X HE, A A HY S AL =
AUEL|CH XM T H 2 = Autodesk AWS Summit 2017 Z 2| HI | O] M

SMC301: The State of Serverless Computing = & &6} A| 222 Autodesk Tailor
MH|A = GitHub 0| A 2FRISHU A2,

O™ MMOf| A A H =l AFR Atd = Lambda 2 CHE AWS MH|2[|A SR MO 2
2 = A= O|F 2| ofF rHE QI 2T ATHE A YLCH 7|EfF AFE A OM &=
Amazon Lex % AWS Lambda € AF&510] 150t MEZ St Z =0 217t &0
O|5Hl, Amazon CloudFront 2t Lambda@Edge £ A% B2 XA A7t =2H
UX| AFE, 2|21 AWS Snowball L Lambda &5 Eo+ 2ot 28|04
ot X 2| E CHELICH O] = ChYSHA 28 = U HE WA S22 Y&
7|5 BEULICE XHN| S| LOtE 2{ ™ AWS Lambda £ RS A| 2,23
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HIZ=L|A7F XM El U2 7HK| & &&= Ol Eal 7t == MH Zet 3 MH
L2ZEQOE #5510 2E5te Ol E= HIE, S 7|E T 2|2 F 7K 2HEE
S ZSt & A &AL LICH AWS Lambda 3 7|EF AWS AH 2| A £ 242 MH|,
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https://www.slideshare.net/AmazonWebServices/smc301-the-state-of-serverless-computing-75290821/22
https://github.com/alanwill/aws-tailor
https://aws.amazon.com/lambda
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OiZ2AH 018 L&A= X %lﬁ'—llif CHSQ O|HE 7|8 A[A 'S 2 A5
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Sioj=E e M 2|~ AR E S OS2[0S HESHIA|R.24

> 1o

o Tim Wagner, AWS Serverless Applications, Amazon Web Services &t & X}

e Serverless Reference Architectures with AWS Lambda(Amazon.com,
CTO Werner Vogels %)

e AWS re:Invent 2016: The State of Serverless Computing[ = 2| I | 0| M]
(AWS Serverless Applications & & A} Tim Wagner %}d)

e The economics of serverless cloud computing(451 Research &+ 2 QI Xt
Owen Rogers 2td)
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o IoTHIRIL

o I Xz

o AEZIKHE

o O|OJX| Q1A X 2|

e MapReduce
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https://aws.amazon.com/serverless
http://www.allthingsdistributed.com/2016/06/aws-lambda-serverless-reference-architectures.html
https://www.youtube.com/watch?v=AcGv3qUrRC4
https://www.slideshare.net/AmazonWebServices/aws-reinvent-2016-the-state-of-serverless-computing-svr311
https://451research.com/report-short?entityId=92764
https://github.com/awslabs/lambda-refarch-webapp
https://github.com/awslabs/lambda-refarch-mobilebackend
https://github.com/awslabs/lambda-refarch-iotbackend
https://github.com/awslabs/lambda-refarch-fileprocessing
https://github.com/awslabs/lambda-refarch-mapreduce
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Notes

t https://www.forbes.com/sites/moorinsights/2016/04/11/tco-analysis-
demonstrates-how-moving-to-the-cloud-can-save-your-company-
money/#537e2bdo7cge
http://www.cloudstrategymag.com/articles/86033-understanding-tco-cloud-
economics

22012 H0|| Gartner = H|O|H A E AH-EES 7~12% 2 FIUSLIC
(http://www.nytimes.com/2012/09/23/technology/data-centers-waste-vast-
amounts-of-energy-belying-industry-image.html). 2008 McKinsey & 0| M=
6% (https://www.sallan.org/pdf-docs/McKinsey Data Center Efficiency.pdf)=
0| ZX & LICEH EC2 7|2 Of Z2|AH 0| M EE &4St= Accenture =A 0| A=
AEES Az 21
U& L|Ch(http://ieeexplore.ieee.org/document/6118751/). NRDC X Anthesis 2|
2014 ' AT M= 2013 H0l| 30%7F H= M7 27| “20F B (T & O
=5 UX| T IHX| U= 2 Y E TS =HSHK| E2)
(http://anthesisgroup.com/wp-content/uploads/2015/06/Case-

Study DataSupports3oPercentComatoseEstimate-FINAL 06032015.pdf)
El’—Tl— HiS{ A |_| [:l..

21 A -
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