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public class UserInMonolith: IUserInMonolith

{
private readonly IACL _userServiceACL;
public UserInMonolith(IACL userServiceACL) => (_userServiceACL) = (userServiceACL);
public async Task<HttpStatusCode> UpdateAddress(UserDetails userDetails)
{
//Wrap the original object in the derived class
var destUserDetails = new UserDetailsWrapped('"user", userDetails);
//Logic for updating address has been moved to a microservice
return await _userServiceACL.CallMicroservice(destUserDetails);
}
}

public class UserServiceACL: IACL

{
static HttpClient _client = new HttpClient();
private static string _apiGatewayDev = string.Empty;

public UserServiceACL()
{
IConfiguration config = new
ConfigurationBuilder().AddJsonFile(AppContext.BaseDirectory + "../../../
config.json").Build();
_apiGatewayDev = config["APIGatewayURL:Dev"];
_client.DefaultRequestHeaders.Accept.Add(new
MediaTypeWithQualityHeaderValue("application/json"));
}
public async Task<HttpStatusCode> CallMicroservice(ISourceObject details)
{
_apiGatewayDev += "/" + details.ServiceName;
Console.WriteLine(_apiGatewayDev);

var userDetails = details as UserDetails;
var userMicroserviceModel = new UserMicroserviceModel();
userMicroserviceModel.UserId = userDetails.UserId;
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n +

userDetails.AddressLinel + ",

AWS HZE 7tol=
userMicroserviceModel.Address
userDetails.AddresslLine2;
userMicroserviceModel.City = userDetails.City;
= userDetails.State;

userMicroserviceModel.State
userMicroserviceModel.Country = userDetails.Country;

if (Int32.TryParse(userDetails.ZipCode, out int zipCode))
zipCode;

{
userMicroserviceModel.ZipCode
Console.WritelLine("Updated zip code");

}
{

else
Console.WritelLine("String could not be parsed.");

return HttpStatusCode.BadRequest;

var jsonString =
JsonSerializer.Serialize<UserMicroserviceModel>(userMicroserviceModel);
var payload = JsonSerializer.Serialize(userMicroserviceModel);

new StringContent(payload, Encoding.UTF8, "application/json");

var content

await _client.PostAsync(_apiGatewayDev, content);

var response
return response.StatusCode;
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https://docs.aws.amazon.com/prescriptive-guidance/latest/modernization-net-applications-security/cognito.html
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https://docs.aws.amazon.com/apigateway/latest/developerguide/apigateway-understanding-xray-traces.html
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https://docs.aws.amazon.com/AmazonCloudFront/latest/DeveloperGuide/lambda-event-structure.html
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new List<object>
{currentTimeStamp}).GetRemainingAsync();

if (serviceDetails.Result.Count > Q)

{
functionData.CircuitStatus = serviceDetails.Result[@].CircuitStatus;
}
else
{
functionData.CircuitStatus = "";
}

Ct& ZE0| M= Step Functions /3 & Z 2| Amazon States Language 22 £ 0{&LILCt.

"Is Circuit Closed": {
"Type": "Choice",
"Choices": [

{
"Variable": "$.CircuitStatus",
"StringEquals": "OPEN",
"Next": "Circuit Open"
},
{
"Variable": "$.CircuitStatus",
"StringEquals": "",
"Next": "Execute Lambda"
}
]
.
"Circuit Open": {
"Type": "Fail"
}

GitHub Z|Z X[E 2]

O| m{Edoi| CHEH ME ofF|EIX{ 2| A 7342 https://github.com/aws-samples/circuit-breaker-netcore-
blog GitHub E|ZX|EE|E H XM L.
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« AWS Step Functions 2! Amazon DynamoDBOIAM 3|2 X}EH7| THE ALS

GitHub Z|ZX|E 2| 23


https://github.com/aws-samples/circuit-breaker-netcore-blog
https://github.com/aws-samples/circuit-breaker-netcore-blog
https://aws.amazon.com/blogs/compute/using-the-circuit-breaker-pattern-with-aws-step-functions-and-amazon-dynamodb/

AWS #E Jtol= 2etec A IE, ol 7|=

ped Z2E

« Strangler Fig ZHE

. BHoxm mEOo 2 AT

o
©
rH
2
pr



AWS HE Jtol= 222 M IE, ol 7|=ix| U 2
OlHIE A&l THE

ol

O|HIE 7|gF ot 7|=x{ol M O|HIE A& T2 HO|H £2E0{0] B HE S Zellst= O|HEE MY
gfLICH et JEf HEe A 7152 AX X /X = e, A 7tsE, FH 7tsd & oA

MEfE 2EMst= S240| SHAMEIL|CH

XS
04c{ OIO|AEMH|A VI K7|XMo 2 B 55§
23t O|HIEZ QI5H A Ef(COIE)7t HEE
E AE{E|2] 34X & EHol| CHEF S 2Ft HESQt 0
Euc.

e
. OhZEIFOIM NENE F7IZH MEE TR XIS Lol met KT As7IE HErLc
. i3z =0t 7| U M| BBO| CHELICH OIE 501 MAIZH X2I7H WRsHK| o2 47| Flotaiol
SEEISp/X N[y
A

ofE2|7olMd ds & 7|E X| £ & EMst7| I8 14 O|o|E ZA(CDC)7t HEfLICH

1 ETE o AILRIM Edlst= 2 E O|HIEO CHEH Z A ClIOIE7F 2R FFLICH
M zz M Sof O|fHES HE (&Y, UOIOIE E= AX|)stod 7t5E S= HEHE THAF2ZM
7t & (what-ify A|Lt2IRE =&t TR BhLct

22X L T At

. A S A Fof: O THEIS AIATO| MEf HZTS RYsHs DE OHEE MIBLICH of2f A
8 i MulATHS Aol S Y8 CIOEIE YCI0|E 8T AT ol [t OlHE SE0| YAuE

|0
m
N
[&)]



AWS HE 7ol Z2tRE dA mE, of7|=™ X 73

o )

4+ LIt Ol23t BE2 BESHE O/HET} SAlo| 4N M
5% 2t 7

ClolE SEf7 ANt LRIstK| oA ElLICH o EXIE sHZ oP7I ¢loll O|HE S=& #Xlst1 sl 2
ot= M E FIE + UELICH OE S0 HHY #ElE Z& 57U O[HE| Bt HARHZ E FT}st

o
_Jl\_
of UEIOIE £HE REEORM LB S SAIE Fol A7I0IE 7Y + s
S T#16t2H 7|Z CRUD 220l A O[HIE J|it wAloR warg
A I3t Ol S ElE A4 Z2HIAL CloE HENS B35 9/
ACk7E OIHIE AEBIR|, #e U AiA T TS IHBAIY £
Uets: B 72| Mgl EEI(CQRS) HEH E= THSHE B E AFSsHod CloIEIE Holol= 3t
o1 AlzH {0l o|HIE0iA THYE Clo|E ZREMolME B2 Yrrado| KRIFLI
AH7k OIHIE AE 00| GIOIEIE #EI5tT AIAIRL7H M CIOIEIS HLHE 29, ClojE Z2 MM
OHZEIH Ol 27} HR AEHE BrAsHx| oS £ UBLicH

&
O|HIE 2 0i|A 34XH EE= ZA| CIO|EHE AMSHE 22 7|Z dIo|E{H o] A0 HISH o 2%
i%‘ T U&LICH S5 ST e #el L 2T 5Yo| A2 s JF&LICE Ol EXME &5tst7|
O|HIE £ 42 CQRS HHHO R FHE|= 4
OlHIE AE o040 37| & HIE: £35] O|H 1
HEJ X|&EHo 2 |XIE et ofH P
EtM O|HIE AEO{7I 4T HXI= XS %*Ilﬁwl |5H &7
A E2[X|of E2tatoF JLICH

IR B orr b

°I"I-JE M o= o O

f o

Ho| Z2, 0
A& L

Ct,
|Xo 2 O|HIE H|O|HE HIE E2%¢2

l 2 1o 2 &z|sHoF &
LIC}t. O|HIE A501= EE ZF.""oUIﬂ 0'|E4§ A2 MES; IE|ME MBste= HIOIE &
EO0{E AI&3st= W0 S ELICH

24 3 x|™3: M7| U7 EHUS ZF S 2XO=R RE6t= O|HE AE0{E MEASHHLE AHA|
L E AEOE OH%EHIOWOI oflat O|HE E& X #2| Eof HAH %[Z43tz|o{of &L
Ch. QI A A | HIFHLIE A5t ol E2(A 0| HEfE RFHE [ O|HIE AM ST E =
= A&t 2| x|123 7|_E M3ste S8 O|HIE AE0{ O|O|EH|O|A EE= 2HOIEEE|IE

ArEste R Deddl & = UA&LICH

HAE AIZE 7|8t EHSHE S6ll WYMo 2 O|HE 28 HiQdsHok & | Ct. Orx|2o 2 M55t
o= il Ol0o|E 4| o|HIEE A5t o E (7|0 el

Recovery Point Objective(RPO)= OHX|2} O|0|E{ 57 A|™H o|F '|9-E|E ko

ORI 57 A0 MH[A S ALO|of| {8 E|= CIO|EH £42 7HFE|l= HRIE Z-E L ct do]
E{ & O|HE AE0{0] YU AHAF HIZ = O Z2|710| M2 RPOE 7IE2 2

i
-|>
30

Azt BIZE: OJHIEE Wt 2 MCHZ MFEILICH meta o] IHEIS T&8 o) matshor & B2
B A HEI AZIMLLICH Xt MR Qs SR E AILH AEi7t 4N £ YsLICH 2
CH 3 # MBS E|E MUMS(FIFO) CH7IUS AL 304 OIHIEE OIHIE AE0{2 MEFHML.

IEREENES 26



AWS HE 7tol= Z2tRE dA mE, of7|=™ X 73

2 40| O|HIEE RHA3tof HAY OHE 2 Ol MENE X7 Ad5tE{R Alzho| B
25| 2 ClolEiol OIIEE MUY N A58 HHatsl Figt £/t

. 0|I:H|E XHAH A M- %I-
E.

| 7—|EI A OIAL_||:

9

« 2R AMAR] UHO|E: O|HIE A IHE AL tE OHEE|70|ME 2IF AIARS| H|0|E AE04
£ UololEst O|2{E UCIO|EE O|HE HA = HAE + U&LICH O]t |E Ml Sol, 2fF Al

AHIO| UO|0|EE o M5HK| oo ol EX7I E &= U&LICH o|38t B 7| EcHE M85
01 Q|F AIAH! AO|O|EE WMO{E = U&LICH

o QB AIAH! ZIZ|: IF AAH”I AH S E0| & UM L AlZto] RIZSE A2, =AIE HIO|EHE W&
CIlO|E| AE0{0f K& 35I0 R Sof AL & = U&LILCE.

5 gt O|HIE X (A 7|07t HE

B 1} Ol—?— |:|-| °| _<T=_§F*"° H &5t -?-|3H H.iEOH CHEH T 22| TMEFg 7348l ok EFLICH 047

oll&= O|HIE H|0|2 =0 version ZEE Z &5l A|M Sof CtYet o|HIE HAME MASHA & 2lst

£ [o| & + J&Lct

S + A&Lich o™

O O = —
SAE OHIE 7|8t nlo| T2 AMHIA ofZ 27 0ol M WS Ybtsoz AE| HAS AIRE =50
2 MH|AO MEEl= EYE Ete Q™S LHEMYLICEH MH|AE ol2{E E-E Xelstn HEo fad
3} 3R] Aefoll Cit & JHs A2 Byt LICH B0l 4B3Mo = AMEH Mulas +HE Zxot
2 HEf HEE LIEIU = O|HIEE ELH SHELICH o & 04 CH2 CHo|o{a oM of|2F MHH|AE
Ride booked O|HEE 445l0{ Book ride &0l SE&LICH
b7,
.-', : .,l"'
8 Command Event
Book ride Ride booked
User
O|HIE AEO0]

T 27



AWS HE 7tol= Z2tRE dA mE, of7|=™ X 73

OIHEE= 8 27tsstn F7HE 7tSstH AlZt=c 2 H-E B|ZX|EE| £ O|HE AE0{2ts
El

GlOIEf AE0{0f 7S ELICH 2 M ¥Z2 M O[HIE M2 T ELICH OIHIES W MCHz

R A45t04 Z 7| AEH, HRH AEH U AR 7 YBIEI AIE{E| 2R T COlE] AE0IE MT Y 4 9

&Lt

OHIE AEO{E DE Bd QU HEf HZ0l CHE 7|2 A2 5, MEIE 4 U BU AARM B2

B OIEr2 BILICH OJHIE AE0{E AL S Ki4 ZENIME S5 0/ HES FTstod AL 53,

28 HENE SEE 4+ YBLICH WA Z2HME Ol2{3t OJHES B 5tof 24l AILH AefS H

B471 LIEHEILICL 21 OIS AE018 ABSHE XY Z2AKE S OlW=E Msiol 53 A

of AEHE UFOHE 4 UKLICH OIHIE A& HEOIAME 2|4l OJHIE Z4RI7H HKH MEHE BHElshH Lt

EHLHK| OF2 4 QUALICH CHE M 7HR| W 5 SHLER SR HEHE TEE + AL

. B OMIES . B2 O[WE ZUHIS ZErsto] FEIB Bt HX) AEHS MAFLICH O] YA
OlHIE 7k Z8t /0] 97| M BlO|E AEofoll 7IBEICHs ol M CQRS HEIT B7H ASElE 2
L7} BraLITH

. FHEE KA. THSE F I 8 O[HE AMS AHSStod OHIE ClOEIS AlMetALE
oFst 2R ClOJES] HAH HEHE ¢ 4+ ABLICH

- OHIES A4, O[HIE Z4%IS RfA45t0 HA HENE MAIsHE B +8E + AsLICH

CS Clolo{1’ 2 Ride booked O|HIE AE0{0{ XA E|= O|HIEE Ho{FLC}.

= Book ride _ Ride booked

Mobile client

Event store
Immutable append-only log

AN D, OIHIE S TEIZstol £4 hig sk Sme Z2 M
of HehE mkém THSHE HE HoiFE H Z2 MM oHE
| Haloz ¥

CH4 ClOlEf AE040| Clo|E HAloR MEHEILICE o] of7|x{E

REESEIEEE >



AWS HE 7tol= Z2tRE dA mE, of7|=™ X 73

£ stod ChY st REOI ClOIE AR0I8 TEE 4 oM, 08 S3i ClolElol TR0 xI4 40| 2%

b

% olloF OB 2I701440] O[HIEE AT LICH OHEEIAH O Lol M st
BE oML OHIE ASoiol MEELIC 12 thE XEE OIMES} BEIZEI0| CHE BRI

_____________

! Event store

-
Materialized views A

- a—
[ [ "
FIFO queue View service Status EiLs
Ride events Location Location

Vehicle Price

\ %

SogiE e X ——
FIFO queue
Completed events —
p p -
. - FIFO queue [—]
Replay all ride events U

20 Ride booked

:CS" Ride started

-,Q': Location changed

3Ci: Complete location 1
:9: Ride completed

U

w
gl:'
9
r|r
O
s
A
(0]
i
rir
-l
I
ok
rin
-
y B
5"_
0
9,_
)
no
= N
R
ol
E
o
il
>.
Hm

> ©
1]
x
0x

S o
rir
in}
>

[=) o
= ?M=. LICt 27| AEO{E -?JEIOPO# XPEF )\‘IHIA 2R E= ool FAH HEHE 2elE =
LICH Location changed EE= Ride completed &2 €7 O|HEE= AN *EIE {sH CtE
KHoA| A HAIELICH 30| R/ ZE £ O|HETL AHME|o ZAt EE 2T S5
O| = gdELct.

P zo
= I o

[0
Hu
4
0%
N

OIHI= 24 mEI2 AK 527} B2 B 2I0lol 1F ABED|, LY 5l

Al 444500k S BROIE K ALSELICH 0] F Fhed

=& Naen Hew 52 JEIE S| 8 AY TRAAR BRE B, A 2

2 A 0| IR+ RALICH ABEAOI N AE O ZRAAR N
I

=
EX0|X| ef&LICH AAR HEfol A-ME FT|IMoz M5t OHE =& 504 =M

i
°
= H
Z A K
=2 o

»
rio

0>-
Illllll
1

Cl= o} 7|El&x{ o A& Amazon Kinesis Data Streams7} O|HIE AE0{Z AIRE/L|C}. O] MH|AE Of
ZZ|70|M HE Al 2 O|HERZ 24X & Z2[stT M2|F 0| BE2 AA|ZH OO AER|Y &£ F M

LS

AWS MH[AE AHE 8 73 29



AWS HE 7tol= Z2tRE dA mE, of7|=™ X 73

2 MSELICH AWSOiA O|HIE A& THEIS F3d5ted™ o E |7 0lHe| @7 AbEof et Amazon

EventBridge 2! Amazon Managed Streaming for Apache Kafka(Amazon MSK)2t 22 MH|AE ALS
g =k J&Lch
LTS Zststn ZHALE #4356 2{E E 0= Kinesis Data Streams0i| A Z4{x{8t O|HEE
Amazon Simple Storage Service(S3)0f| E2& = U&LICt 0| 0|5 AEE|X| Y2 A2 EF 2
ol 7Y £+ Qs 2t o|HlE Hlo|EE er 1517 E&st= ol =0l Euict,
AWS Lambda
Ride data se
0 .
- @ o % =5
. & AWS Lambda Amazon Aurora
— Ride events processar

Mobile client Amazon APl Gateway AWS Lambda Amazon Kinesis
Ride senvice Data Streams
N

o o To external
payment gateway

AWS Lambda

Payment service

O| I EZE ChF EA=z FEELICHL

1. BHIY 2 2I0|HEE S8l Amazon API Gateway HIEZQIE0f XFZF of2F @ X 0o| S ELICH

2. 0| &8 OlO0|Z R AMH|A(Ride service Lambda &)= LEE $4I5t0, A E HEsI T,
Kinesis Data Streams0i| | A|EfL|C}.

3. Kinesis Data Streams2| O|HIE |O|E{7} # & & L Z AL 7|8 S22 Amazon S301| XMHEElL
Ct.

4. 0| O|HIE = Ride event processor Lambda &0l 2|3l #4& 3! X{2|Z|1 Amazon Aurora G|
O|E{HIO| A0 K{ZE Elo{ =& Clo|E{of CHet F#X3tEl RE M ELICH

5. 22 El T8 o|HE = HE{RE|0o{ AX M2|E fls /5 X HOo|EQIO|2 MSELICH AX7}F &
2 LM T4 O|o|E{HI0|AE O|o|Esty| I8l EE CHE O|H E 7} Kinesis Data StreamsZ K&
L|Ct.

6. T8o| 2Z2c|H T8 O|HIET} Ride service Lambda &+Z MAz|ol ZZot FH 7|52 M
Ao

AWS MH[AE AHE 8 73 30



AWS HE 7ol Z2tRE dA mE, of7|=™ X 73

7. Aurora O|O|E{H|O| A0 A OIO|E{E 2l= Ride data serviceE Solfl T MEE 2l £ &
L|C}.

EE 5t API Gateway= Ride service Lambda &8 AI835tX| &£ O|HIE ZHX{|E Kinesis Data
StreamsZ Y TEE = UELICH HX|BH AHZF TE AMH[ALL 22 SEEH A|ARIM| Mz O|HIE A
& HolH 2EEo = =Tst7| ™ol MElstn EZ 8ok & = U&LICH |28t O|]RZ 0] ot 7=
of = O|HIE E Kinesis Data StreamsZ ELH7| Z10f O|HIEE X Z|5t= Ride service7Zl U&LICH

527 3x

* New for AWS Lambda — SQS FIFO as an event source

e
u
M
]
B

31


https://aws.amazon.com/blogs/compute/new-for-aws-lambda-sqs-fifo-as-an-event-source/

Hn
Ry
e

AWS HZ 710|= SotRE A TH, ot 7Bl &

S7+8 of 7| THE

E U o MEHOIZt D& o= S0 of 7|’ WE2 2005'A Alistair Cockburn 2FAF7F | FHRH
LICH CIOIE] ME A = AF&XF QIE{H O|A(UINO] CHEF 5449 QI0| oOHEE|FHIOIM FH QAE 5
MoR EHIAEE = U =25 A= ol 7|HA dMH28 SEZ gLct o HEH2 HIojE ME
4 2ul9 71& 342 EXlste o 20| Eulch 2™ HIZLA 220 d&g2 FK| L 7L olof
MBtE|X| o1 AlZho| X|Eol et 7= ABS Of A HEE = UGLICH =£35HH AFEl 0| ot 7|
EZ{0 M OHEE[AH 0|2 ZERtH= QEHOIAE Salf 2/F 7M 249 S4l5tT o{HEHE AHE 5104

Olz{8t 1 Q49to| 7|& mEhs HiEtetL .

o> H

=2 x4
-1 1
S7b84 o} 7|=%| THEIS CIOJEHI0lA = oI5 APIO] A ASHE TSl ZE BHEt @lZal A ofA]
HIELIA 2I(THQ 23S HElsts ol AFELICH o] THE {HlA9 SEHOF S AWS

QIE A
=
=

o
—
Lambda &f =0 CHall =& 5t H ZgfE HIZLA 2% Y QlZg =

= OIO|E{HIO|A Oto|2 20| L AFSAF AE(UX) CHEt 2ol = 3
ZEHE of 7[R 2 O|o{ZILICH 2% ol 7|EX mEHE AFESIH 7|& 0] of
ICt. o] M2F2 E35) ol|o|E{H| 0| A, UX 2! MH]

OfZ2|7o|ME MAIE = U& =]
meter = U&LC.

=
ZcAH oM 7 A E EHA

-

CHEo 22 32 4T ot 7[5 WiEHs ArSELICH

- OfEZ 2|70l ot 7|=H

« 042 E | EEto|UET SUE =N

M
el
]
Q'I_l
Avd
ro
Al
ol
m
>
|m
ok
4%
30
rr
-

X
kO
k>
M
0z
0%
Q'I_l
A
k=l
o
r
_lTI_

+ Ul 2 ololEf#lolA T4 220 ofZ 2|7 0lM ZXof WEe =
il éI-L_||:|._

I

&l
In
N
i
I3
=I0I=|
A
Kl
18
o
0x
o
T
i
:|°|='
1Bl
r
n

ol 32



AWS HE 7to|E ZCRE M IE, ot 7B I 75

: —

24 L 124 AFE

o THQ 78 MA: 2 ot 7|HlAM = T Q! 7|8 AA|(DDD)0AM §51 A L|Ct ZF o ZE2|A
OlM 8 24 &= DDDO| 3+ EHIQIE LIEIHLHMH, 2% ol 7|HXE AL 35104 o Z2|70|MH 7
A Zto] =&st Adetg gdE £+ Q&sLcH

« HAE 7l5d: SZY o} 7|EIX s AN 2 L E240f| FTHEE AFSELICH et LHRH Y =2
st dgtoz Qe RS HAE L EIAEE AZ|sF HENZE X HsHE 20| o £ &L

- SYM HERLA ZES 0t FEQ} EE6steE STHE MESHA Mg 2 LY, HAE
QU7 M8H Z2 2 o|HEg ¥e = YUSLICH 2ZHX| do™M EXME sHasH7|7F SE s
= Q&LcH

. X 2 LHFE: OlFIHIXE Ei2 7Is5HAH BtE= F71 o{HE| I E= ofZZAH 0lM 7o

24

A0A o4 &3 A4 I E3 e S Mok oF7-||—P U2 & £ o0& XE ATt AlZho| X|Eoi EEF
et #Ex(0o{0k st= Fol2h WESHELICE OF K| efo™ o HE7H R X| &rElsHor & = CHE F7t
AEO0| klof 7 X[ 2E| LEHEI =T & dgLCt

« XA AZFEM: ZE L o{HEIE ALS St CHE A 0| FIHE|0] x| AlZho| 2 dg -+ U&LICH

al
o

2t o ZIEiM = ol Z2l7l|lold 2 Ul, 2|F AP, T O|E{H| 0| A, HIAIX| EZ27{e S&
Zet ZAE0M ofEE|70lME K HIZLIA 229 AE|E KIMELICH ZE L o{HEE S
O|¢d ot Z|Ellx{e| CHE T 24 (0i: HIOIEH|O|&)0| HIZEL|IA 25| T RAE €A A8 = &
LICF.

H Ho

ZE = OfEE7 0l 714 240 FoHEX| = TIU™ULICH oledet AR X|H QE{molAE
E{HO|A S F3d6tE AR O|LE CHANOY 2H7I2i0] 215 HE{7} OHZ E|H 0| T @ A9 SAIE 4=
T = 5185t QEHO0|AE A™MELICH USB O{HEE AL8%t= Bt USB ZEE S8l oit] ol C|
HHO|ATH HFESt SAE = UL 585t L AT FAFRLICH

H7/2E MEsto{ ZEE Sdll ol EE|7 0|t &3 HEELICE o{HE = Ol2{E ZE

, ZEO|M OIO|E{& £ Al5tHLE ZEZ H|0|E{E N25tH, 7} {28 Q8 HIo|EE
2t5tL|C} O & S04 REST O{HHE{E AF25IH HE{7} REST APIE E5H OHZZ|70|M M QA9 E
Mg = ELCh ZEE ZE &= OHEE|F01M 74 240 IS Rotstx| 1= 0{2{ oHE
E ERE = JUaLIch o/ oflME =& 5t7| 2I5H GraphQL O{HIEIE S Y&t ZEof F7t5tH REST
AP|, ZE E= o ZE2|AH 0|Mofl P& 2 FX| k1 HE{7| GraphQL APIE S35l oHZ2|#H 0|4 &5
8 £ Us FIt H2 MSELUC

2 Y o A 33



AWS HE 7tol= et A i, ot 7| W 3
ZELE OfEEIH0lM0f ZEID OfHEIS Ol B0l hEt HZ S KIMHLICH ZEE A
0f S5 ZBHE OHEIAOIM TN QA S M T O{HEIE Mol SE TA 248
¥ 4 aLIch 223 B0 T4 Q4L HHAEE QIASHX| T 9 2 U H24D}
4% S8Y 4+ UYSLICHL 74 Q4 BE £F0IM THE 4 002 ST HAEE SOI5H7
HLICH EAEE £+8517| lo TA B2 T2 K shs ol Qzat A =of chet S44 gio] 7
4 QAE SEUMOR HAEY 4 USLICH HEHOIM 22 9 2010 S4EIX| ooz H
AET}CHESE|D 542 2ol5t7I7t O 4L

& £0{ =£&5tH ZEE of7[EXo M ofZEIFH 0| 8 R4 = IO|H ML ME HEE 2
ENET CO[HE ¢i1 & & Rlofof & LICH ofZ2[F ol 8 471 &2 M2 EHO|A(ZE)
o HIO|EHE MEst= AULICH o{HE = oiZ 2|7 0[42| 27 AL ol et Ci|O|E{H|O|A, TH AlA
B &£ = Amazon S32t Z2 A AEE(X| A|A-EY = Qe 0| MY A0 M XS HOlEfL
Ct.

&2 =& ofF[EA

OfZE|7[0|M EE= oHE 2|70l 78 240 =iA H]
ot Zo| ZEO| X B-HO|LE FE[E +4l5t
O] HE{= {RHEE Sall FAELIC

MOBILE AFFADAPTER @t~ ~~--__ == —— ——— === DATABASEADAPTER
T A=
- e N —~
El WEB APPADAPTER ¢ - -~~~ /¢ A "= ==a Pl FILE SYSTEM ADAPTER l El
—=

APP COMPONENT
PR DIT CARDADAP =
v

N
SCRIPT ADAP -~ TEST PORT PAYMENT PORT
T RNET BANK l ® Il
ADAPTER ® |1

AWS Lambda & =0l= S E& Edst7| ?ls ZIU5HAH A& E =LA 2 X3t Of|o|EH|o|A &
ICEIEF ZRE|lE A7 BELICH S43¥ of 7B HEHE AFE5tod HIRL|A 2RE Q=L 3
oM BElg = UA&LICH o|EH 225t CIO[EHIO|A T Eo| BLEIX| 0 HIZLA 2X9| &
L HAEE 8T 4+ o Y T2 MAQ| BIXMHo| &4 E Lct




AWS HE 7t0|= Zatec MAH TiH, of7|EIR] L 73

_
o

CHS Ol Z|HlX 0| M Lambda &= 2% of7|ElX{ M{EHE 3 ELICEH Lambda &+ Amazon API
Gateway REST API0| o|al] A|ZFElLICt &&= HIZLIA 228 735t DynamoDB Ei|0|£ 0 T[]
E{E #&LICt

Client Amazon API| Gateway AWS Lambda

ME IC

M[k!

ol Mjo| ME FEOME LambdaS AFS 504 THQ B

T35k, 21z 2} I =(0d: DynamoDB
off YAMASHE ZE)Q EEI5HH, &40l tiEt RS HAEE 5t

£ 4HE 2oiELch

1l mjo
e

el 24

CHOl 2E SEjAoE QI 4 QA & S&40] ot Xl*'ol A2 M O|= HIZL|A 2 X|BF 713
gruct chg oMol A Recipient EEiAE ol EoiMH 50| JUeX| &Qlsts =M 2& 2
Gl EaEA B

class Recipient:
def __init_ (self, recipient_id:str, email:str, first_name:str, last_name:str,
age:int):
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self.__recipient_id = recipient_id
self.__email = email
self.__first_name = first_name
self.__last_name = last_name
self.__age = age

self.__slots = []

@property
def recipient_id(self):
return self._ recipient_id

def are_slots_same_date(self, slot:Slot) -> bool:
for selfslot in self.__slots:
if selfslot.reservation_date == slot.reservation_date:
return True
return False

def is_slot_counts_equal_or_over_two(self) -> bool:

=

RecipientInputPort EeilA = F=4IXF ZEA0| AZED TR 2 E A=-lELICH

class RecipientInputPort(IRecipientInputPort):
def __init_ (self, recipient_output_port: IRecipientOutputPort, slot_output_port:
ISlotOutputPort):

self.__recipient_output_port = recipient_output_port
self.__slot_output_port = slot_output_port

make reservation: adapting domain model business logic

def make_reservation(self, recipient_id:str, slot_id:str) -> Status:
status = None

recipient = self.__recipient_output_port.get_recipient_by_id(recipient_id)
slot = self._ slot_output_port.get_slot_by_ id(slot_id)
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if recipient == None or slot == None:
return Status(400, "Request instance is not found. Something wrong!")

print(f"recipient: {recipient.first_name}, slot date: {slot.reservation_date}")

e LR EEEEEE R e EEEEE - R
# persistent an instance throgh output port
e LR EEEEEE R e EEEEE - R
if ret == True:

ret = self._ recipient_output_port.add_reservation(recipient)
if ret == True:

status = Status(200, "The recipient's reservation is added.")
else:

status = Status(200, "The recipient's reservation is NOT added!")
return status

DynamoDB O{E{E{ EeiA

DDBRecipientAdapter 224 = DynamoDB E{|O|201| CHEt BMAE FEELICH

J

class DDBRecipientAdapter(IRecipientAdapter):
def __init_ (self):
ddb = boto3.resource('dynamodb')
self.__table = ddb.Table(table_name)

def load(self, recipient_id:str) -> Recipient:
try:
response = self._ table.get_item(
Key={'pk': pk_prefix + recipient_id})

def save(self, recipient:Recipient) -> bool:
try:
item = {
"pk": pk_prefix + recipient.recipient_id,
"email": recipient.email,
"first_name": recipient.first_name,
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"last_name": recipient.last_name,
"age": recipient.age,
"slots": []

>
o
>
0
>

Lambda & < get_recipient_input_portE= RecipientInputPort 224
HEC|QULICH 23 o{”HIE] QIARAE AIE5l0 £3 ZE oA QIARHAE ?’SZ*LIEL

def get_recipient_input_port():
return RecipientInputPort(
RecipientOutputPort(DDBRecipientAdapter()),
SlotOutputPort(DDBSlotAdapter()))

def lambda_handler(event, context):

body = json.loads(event['body'])
recipient_id = body['recipient_id']
slot_id = body['slot_id']

# get an input port instance
recipient_input_port = get_recipient_input_port()
status = recipient_input_port.make_reservation(recipient_id, slot_id)

return {
"statusCode": status.status_code,
"body": json.dumps({
"message": status.message

1),

[u-}

22 E FUsto TH QI 22 FEHA Q| HIZL|IA ERE HAEE = U&LICH O o &|of M
|21 2 Recipent E2{A0] CHEt R EIAEE NS ELIC.

def test_add_slot_one(fixture_recipient, fixture_slot):
slot = fixture_slot
target = fixture_recipient
target.add_reserve_slot(slot)

assert slot != None
assert target != None
ME IC 38



AWS HE 7tol= 22t E dA mEH, ot 7|

Hn
Ry
e

assert == len(target.slots)

assert slot.slot_id == target.slots[0@].slot_id

assert slot.reservation_date == target.slots[@].reservation_date
assert slot.location == target.slots[0].location

assert False == target.slots[@].is_vacant

def test_add_slot_two(fixture_recipient, fixture_slot, fixture_slot_2):

def test_cannot_append_slot_more_than_two(fixture_recipient, fixture_slot,
fixture_slot_2, fixture_slot_3):
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$.source="payments"
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{
"type": "Email"”,
"source":"payments"
¥
v
JSON
A
8 Make payment ﬂ D _tg Rules
g [[” > E .
User Amazon APl Gateway  Lambda function Amazon EventBridge

payments

SEE

Payments

» Building event-driven architectures on AWS

$.type="Email” &

$.source="payments”

Lambda function Amazon Aurora

Customer (target) Customer DB

Lambda function Amazon DynamoDB
Sales (target) Sales DB
Amazon SNS Email notification
Email {target)

+ Send Fanout Event Notifications with Amazon Simple Queue Service (Amazon SQS) and Amazon

Simple Notification Servi

ce (Amazon SNS)

=N N

» Choosing between messaging services for serverless applications

» Designing durable serverless apps with DLQs for Amazon SNS, Amazon SQS, AWS Lambda

» Simplify your pub/sub messaging with Amazon SNS message filtering
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» Features of pub/sub messaging
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Error
Retry request
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ﬁWS Lambda

icket Infc
Success
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Get sentiment
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public async Task DoRetriesWithBackOff()
{
int retries = 0;
bool retry;
do

{

//Sample object for sending parameters
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var parameterObj = new InputParameter { SimulateTimeout = "false" };

var content = new StringContent(JsonConvert.SerializeObject(parameterObj),
System.Text.Encoding.UTF8, "application/json");

var waitInMilliseconds = Convert.ToInt32((Math.Pow(2, retries) - 1) * 100);

System.Threading.Thread.Sleep(waitInMilliseconds);

var response = await _client.PostAsync(_baseURL, content);
switch (response.StatusCode)
{

//Success

case HttpStatusCode.OK:
retry = false;
Console.WriteLine(response.Content.ReadAsStringAsync().Result);
break;
//Throttling, timeouts
case HttpStatusCode.TooManyRequests:
case HttpStatusCode.GatewayTimeout:
retry = true;
break;
//Some other error occured, so stop calling the API
default:
retry = false;
break;
}
retries++;
} while (retry && retries < MAX_RETRIES);
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» Timeouts, retries, and backoff with jitter(Amazon Builders' Library)
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{
LambdaFunction = placeOrderLambda,

Comment = "Place Order",
RetryOnServiceExceptions = false,

PayloadResponseOnly = true
1)

-1
2


https://github.com/aws-samples/saga-orchestration-netcore-blog
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var updateInventoryTask = new LambdaInvoke(this,"Update Inventory", new
LambdaInvokeProps
{
LambdaFunction = updateInventorylLambda,
Comment = "Update inventory",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
1);

var makePaymentTask = new LambdaInvoke(this,'Make Payment", new LambdaInvokeProps

LambdaFunction = makePaymentLambda,
Comment = "Make Payment",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true

1);

var removeOrderTask = new LambdaInvoke(this, "Remove Order", new LambdaInvokeProps

LambdaFunction = removeOrderLambda,
Comment = "Remove Order",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true

}) .Next(failState);

var revertInventoryTask = new LambdaInvoke(this, "Revert Inventory", new
LambdaInvokeProps
{
LambdaFunction = revertInventorylLambda,
Comment = "Revert inventory",
RetryOnServiceExceptions = false,
PayloadResponseOnly = true
}) .Next(removeOrderTask);

var revertPaymentTask = new LambdaInvoke(this,'"Revert Payment", new LambdaInvokeProps
{

LambdaFunction = revertPaymentLambda,

Comment = "Revert Payment",

RetryOnServiceExceptions = false,

PayloadResponseOnly = true
}) .Next(revertInventoryTask);

var waitState = new Wait(this, "Wait state", new WaitProps

62



AWS HE 7to|=

{

Time = WaitTime.Duration(Duration.Seconds(30))
}) .Next(revertInventoryTask);

Step Functions & &E 4! 9

var stepDefinition = placeOrderTask
.Next(new Choice(this, "Is order placed")
.When(Condition.StringEquals("$.Status", "ORDER_PLACED"),
updateInventoryTask
.Next(new Choice(this, "Is inventory updated")
.When(Condition.StringEquals("$.Status",

"INVENTORY_UPDATED"),
makePaymentTask.Next(new Choice(this, "Is payment

success")
.When(Condition.StringEquals("$.Status",

"PAYMENT_COMPLETED"), successState)

.When(Condition.StringEquals("$.Status", "ERROR"),

revertPaymentTask)))
.When(Condition.StringEquals("$.Status", "ERROR"),

waitState)))
.When(Condition.StringEquals("$.Status", "ERROR"), failState));

var stateMachine = new StateMachine(this, "DistributedTransactionOrchestrator", new
StateMachineProps {
StateMachineName = "DistributedTransactionOrchestrator",
StateMachineType = StateMachineType.STANDARD,
Role = iamStepFunctionRole,
TracingEnabled = true,
Definition = stepDefinition

1)

GitHub 2[Z X|E 2|

™ https://github.com/aws-samples/saga-orchestration-

O| THEO| M= o} F|ElR{ = txls| 754524
netcore-blogi| A GitHub 2| ZX|EZ|E & ZtMIR.
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 Building a serverless distributed application using Saga Orchestration pattern
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Commit transaction
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)
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5. Pay for the trip
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o Event notification . o@(} o Pay for trip
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AWS Lambda AWS Lambda Amazon 5QS AWS Lambda
Flight service Event processing Payment service
service

h

Amazon DynamoDB

o Flight table update
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I > DDH

Flight table Iltem Stream

L 2

O| MMo| ME FE &= Ol REA EH|O|E2 AF2510{ ETHMM Ol REA THEE 735t BHE Hod
ELCH MAM 2 =& 224 0] o o| GitHub 2| ZX|EE|IE FZHML.
ZZ2 O|o|E{H|0|A 2| Flight NE{E|Q Flight O|HIEE Bt ERHAHM LHO| Z} Ef|0|E

@PostMapping("/flights")

@Transactional

public Flight createFlight(@Valid @RequestBody Flight flight) {
Flight savedFlight = flightRepository.save(flight);
JsonNode flightPayload = objectMapper.convertValue(flight, JsonNode.class);
FlightOutbox outboxEvent = new FlightOutbox(flight.getId().toString(),

FlightOutbox.EventType.FLIGHT_BOOKED,
flightPayload);

outboxRepository.save(outboxEvent);
return savedFlight;
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https://github.com/aws-samples/transactional-outbox-pattern
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@Scheduled(fixedDelayString = "${sqs.polling_ms}")
public void forwardEventsToSQS() {
List<FlightOutbox> entities =
outboxRepository.findAl1ByOrderByIdAsc(Pageable.ofSize(batchSize)).tolList();
if (lentities.isEmpty()) {
GetQueueUrlRequest getQueueRequest = GetQueueUrlRequest.builder()
.queueName(sqsQueueName)
.build();
String queueUrl = this.sqsClient.getQueueUrl(getQueueRequest).queuelrl();
List<SendMessageBatchRequestEntry> messageEntries = new ArraylList<>();
entities.forEach(entity ->
messageEntries.add(SendMessageBatchRequestEntry.buildexr()
.id(entity.getId().toString())
.messageGroupId(entity.getAggregateId())
.messageDeduplicationId(entity.getId().toString())
.messageBody(entity.getPayload().toString())
.build())
);
SendMessageBatchRequest sendMessageBatchRequest =
SendMessageBatchRequest.builder()
.queueUrl(queueUlrl)
.entries(messageEntries)
.build();
sgsClient.sendMessageBatch(sendMessageBatchRequest);
outboxRepository.deleteAllInBatch(entities);
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https://github.com/aws-samples/transactional-outbox-pattern
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Const cdcStream = new kinesis.Stream(this, 'flightsCDCStream', {
streamName: 'flightsCDCStream'

1)

const flightTable = new dynamodb.Table(this, 'flight', {
tableName: 'flight',
kinesisStream: cdcStream,
partitionKey: {
name: 'id',
type: dynamodb.AttributeType.STRING,

}
1)
CIE ZE =2 4 M0 ME Kinesis AE 20| QC|0|EE MEHST F7I X 2|E Q|5H 0o|2{&t O
EE SQSCH7|¥o| MESl= 2z EetRE AER & +E HolghLct

applications.properties
spring.cloud.stream.bindings.sendToSQS-in-0.destination=${kinesisstreamname}
spring.cloud.stream.bindings.sendToSQS-in-0.content-type=application/ddb

QueueService.java

@Bean

public Consumer<Flight> sendToSQS() {
return this::forwardEventsToSQS;

public void forwardEventsToSQS(Flight flight) {
GetQueueUrlRequest getQueueRequest = GetQueueUrlRequest.builder()
.queueName(sqsQueueName)

.build();
String queueUrl = this.sgsClient.getQueueUrl(getQueueRequest).queuelrl();
try {
SendMessageRequest send_msg_request = SendMessageRequest.builder()
.queueUrl(queueUlrl)

.messageBody(objectMapper.writeValueAsString(flight))
.messageGroupId("1")
.messageDeduplicationId(flight.getId().toString())
.build();
sgsClient.sendMessage(send_msg_request);
} catch (IOException | AmazonServiceException e) {
logger.error("Error sending message to SQS", e);
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» The Twelve-Factor App(Adam Wiggins2| ePub)

» Nygard, Michael T. Release It!: Design and Deploy Production-Ready Software. 2E. Raleigh, NC:
Pragmatic Bookshelf, 2018.
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« StranglerFigApplication(Martin Fowler| 2 21 HAIE)
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https://docs.aws.amazon.com/prescriptive-guidance/latest/ml-quantifying-uncertainty/concepts.html
https://docs.aws.amazon.com/vpc/latest/peering/what-is-vpc-peering.html
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