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UTO TaKkoe cMcTeMHbIM aHanmn3?

AHANN3 (Op.-rpeY. AvAALOLC «pasnoxeHune, pasgenexHue,
pacyieHeHne, pa3bopka») — METO UCCNeOBaHMS,

XapaKTePU3YOLLNNCS BblgeIeHHeM U H3YYeHHEeM OTAEeNIbHbIX
yactTeH OOHEKTOB MCCNea0BaHUS.

CUCTEMHDbIN aHANMUTUK OO/MKEH pa3saeNIMTb OONbLLYIO CUCTEMY Ha
MOHATHbIC HE6OMbLUME YACTH, UTOObI Pa3pPaboOTUNKM MOINU co3aaBaThb €é
nocnenoBaTefibHO, LUAr 3a WaroMm, Ytobbl 3Ha/IM — C Yero HavyaTb U B Kakom
nocriegoBaTeIbHOCTU AEeNCTBOBATD.

AHaNMTUK OTBEeYaeT 3a To, YTO B UTOore cobepeTcd LienocTHaa cuctemMa u
HUKaKMe YaCTU M acneKTbl He 6yayT 3a6biThl.



[MaBHbIM MapagoKC CUCTEMHOIMo aHamM3a

Kak paspenutb Ha YaCcTH TO, Yero eLlé He cyuiecTeyeTt?




TpeboBaHUA BMECTO CUCTEMDI

Kak pasienuTb Ha YacTM TO, Yero elle He cyliecTByeT?

CucteMbl elé He CyLLECTBYET, HO eCTb TpeboBaHUA K cucteme!
BynoeM roBopuTtb npo TpeboBaHmMA!

CHa4ana cobepémM 6usHec-TpeboBaHMA 1 CrTaHUPYEM BECb MPOEKT
[MoToM nNpoBenéM aHanums3 un paspadotaem TpeéboBaHusa (OT n HOT)
[TOTOM CNPOEKTUpPpyeM CcCUCTeEMY
[loTOM 3anporpaMmMmmpyem
[1poTecTnpyeMm...
YCTaHOBUM...



2TO Ha3biBaeTca SDLC

TakK 06bl4YHO
npeacTaBnsaoT LUK
pa3paboTku
NnporpaMMHoOro
obecneyvyeHuUqa

AeTop: Cliffydcw, nnueHsuna Creative Commons Attribution-Share Alike 2.0 Unported

SDLC

Software/System Development
Life Cycle - SDLC


https://creativecommons.org/licenses/by-sa/3.0/deed.en

e BusHec-kKenc
« Ponu nogen B npouecce
e CMe)XHble cucTteMbl

« OyHKLIMOHaNbHble 06/1acTun
 [lpouecchbl 1 Warn npoueccos
- BbU3Hec-npaBuna

* KnioueBble CBOMCTBA peLueHnd
« OrpaHun4yeHwUsd
« BHewHUe nHtepdpemncsol

~+ KoHuenTyanbHaa Moaenb OaHHbIX
YTO «BbIFIBISIET» U "+ CnoBapb AaHHbIX (TUNbl, 4OMNYCTUMbIE
aHanu3supyeTr 3Ha4YeHus, NpaBuia NPoBEPKU)

CUCTEMHbIXA aHANTUTUK?

e Mopgenb Ucnonb3oBaHUA

YTO «06BbEKTUBHO
(ToNnbKoO Ha3BaHUA KencoB!)

cyujecreyeT» B Mupe?



ne rpaHuMua TpeboBaHMM N MPOEKTHbIX peLleHnn?

O4eHb y3Kad rpaHb — 4yTb B CTOPOHY, U yXKe Hadanu
NPOeKTUpoBaTh!

YWNAM oT KoHUenTyalbHOM MoaeNi 06beKTOB K JTOrMYeCKOM — 3HAYUT,
MPUHANU peLlleHne Mo Moaenun xpaHeHua. PenaumoHHaa? O6beKTHaa?

[NMoyeMy MMeHHO OHWN? lNMoyeMy He rpadbl? NoyeMy He JOKYMEHTHI?
Tpunnetbl RDF? MNapbl key-value?

Con al Model Design Logical Model Design
Ha ocHoOBe yero NnpuMHATO
NPOEeKTHOE peLleHune? |

SSSSS




ne rpaHuMua TpeboBaHMM N MPOEKTHbIX peLleHnn?

O4yeHb y3Kas rpaHb — YyTb B CTOPOHY, 1 y>Ke Hadanu

NPOeKTUpoBaTh!

Hayanum pacnmucbiBaTb Use case No waram CLI,eHapMFI? — MpPpoeKTnpyeTe
B3aMMoOenNCTBME MNMosib3oBaTeNna ¢ CUCTEMOMU, TO ecTb UX.

OCHOBHOM NOTOK:

pal 8 il il

[Tonb3oBaTtenb BblbupaeT dpyHkumno Cosgatb 3agady

Cuctema BbiBOAUT chopmy [3agadal ans sBoga nHgpopmaumm
[Tonb3oBaTternb BHOCUT AaHHble B hopMy 3agada

[Tonb3oBaTtenb BbIbMpaeT dyHkuno CoxpaHnTb 3agady

Cuctema ybexgaeTcs B NOMHOTE JaHHbIX, BBEAEHHbIX Monb3oBaTenem
Cuctema coxpaHsieT BBEleHHbIe Monb3oBaTernemM AaHHble

Cuctema coolLLaeT o ycrnewHoM 3aBepLUeHnn onepaumm

P
I\._ifl
.-/l\-\.
CoOTpYOHWUK
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CucTeMa pacyeTa NHKBMOHOCTH
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ne rpaHuMua TpeboBaHMM N MPOEKTHbIX peLleHnn?

O4eHb y3Kad rpaHb — 4yTb B CTOPOHY, U yXKe Hadanu
NPOeKTUpoBaTh!

TpeboBaHUSA y Bac NOJIHbI, HENPOTUBOPEUYUBbLI, MPOCNEXXMUBaAEMbI 1 He
3aBUCAT OT peanunsaummn? A Kak Bbl pellanm npotmnsopedmna? OTKUHYNU
YyacTb TpeboBaHUM? MpennoXxxmunm Komnpommce? Nnu npuaymMmanm
pelleHune, yunTbiBatoLlee nx sce?

3adpukcnpoBanm TpeboBaHMA K YCTPOUCTBY CUCTEMbl — cOeranm
MNPoOeKTHoOe pelueHme! YNoMaHyn TUNn CUCcTeMbl? YNOMAHYIN KaKOMU-TO
3NIeMeHT uHTepdenca? YKasasr i TEXHONIOrnio UM KOHKPETHbIU
dopmaTt?

A noyeMy MMeHHO 3TOT? KaK Bbl Aenanu 3ToT Bbi6op?



CyLlecTBYOT N1 TpeboBaHMA?

Ha camoMm Jene TpeboBaHUs 3aKkal3ynka Bcerga:
* [lpoTnBOpeUYMnBbLI

e HenonHbl

e Heobsi3aTenbHbl

« MeHsAIOTCSH

* B ntoboM npouecce ecTb KOHPNUKT. ECnun Bbl HE BUAUTE MPOTUBOPEUNIN B
TpeboBaHMAX — Bbl BbIGBUJIN HE BCEX CTEMKXO1OEPOB!

** CTemkxongep Bcerga roBOpuUT O KAKOU-TO OoTAENbHOWM AeTann, Ha KOTOpPOW OH
cdoKycmpoBaH. Bca o6Ba3ka, obecneyeHmne 1 YacTHble C/lydam ocTatoTca 33
paMKaMu.

¥k Ob6a3aTeNbHbl TOIbKO TPeboBaHUSA pPerynatopoB  HopMaTUBKUN. OBbIYHO OOHY U
TY XXe 3334y MOXXHO peLlnTb pa3HbiIMK cnocobamm.



The illusion of requirements in software development.

No Requirements

‘ Requirements

Figure 1. Relationship between features (dots) and requirements.

Ralph, P. The illusion of requirements in software development. Requirements Eng 18, 293-296 (2013).



YTO roBOpUT HaykKa

Ralph, P. The illusion of requirements in software development.
Requirements Eng 18, 203-296 (2013).

P. Ralph and R. Mohanani, “Is Requirements Engineering Inherently
Counterproductive?' 2015 IEEE/ACM 5th International Workshop on the Twin
Peaks of Requirements and Architecture, Florence, Italy, 2015, pp. 20-23

R. Mohanani, P. Ralph, B. Turhan and V. Mandic¢, '"How Templated
Requirements Specifications Inhibit Creativity in Software Engineering' in
I[EEE Transactions on Software Engineering, vol. 48, no. 10, pp. 4074-4086, 1
Oct. 2022



How Templated Requirements Specifications Inhibit
Creativity in Software Engineering

“ ... the more naturalistic side of RE, as well as research in
human—computer interaction, user—centred design, and the
interdisciplinary design literature tends to assume that:

- software projects do not have discoverable and documentable
requirements (cf. [5));

- stakeholders do not even have stable, retrievable preferences (cf. [6));
and

« products have numerous stakeholders who do not agree on the problem(s)

to solve or how the product should solve them (cf. [7]).

Forcing vague, unstable, conflicting preferences into unam_x0002_biguous,
consistent requirements specifications encourages designers to converge
prematurely on oversimplified problems and inappropriate solutions [3].



Is Requirements Engineering Inherently
Counterproductive?

Domain
/ Knowledge
AN9
. o
Requirements —&e"s°
Engineering .
)
9 Structure

“ Problem structuring involves inventing goals, problems,
constraints and other structure elements [12]. Problem
structure does not exist in an objective reality waiting for
discovery; it is created by human actors [13].



Is Requirements Engineering Inherently
Counterproductive?

“ Expert designers explore problematic contexts by generating
solution concepts [13], [51]. They intentionally maintain
ambiguity and continue problem framing throughout the
development process [52]. Problem framing and designing

solutions are one and the same process — coevolution [49],
[51].

Lifecycle views of software development therefore

incorrectly categorize problem structuring with sensemaking
instead of with design. Consequently, structuring tasks are
incorrectly assigned to managers and analysts instead of
architects and developers.



Is Requirements Engineering Inherently
Counterproductive?

— Causality Domain
—= Moderation Knowledge
+
Requirements Design
Engineering Performance
AN R g
RS N
N Task Design

Structure Expertise




PekoMeHaauumum [lona Panboa

1. N36eraiTe Ype3MepHO CTPYKTYPUPOBAHHbIX, NepPeynpoLLEHHbIX U
NU3NULLHE paLMOHaNN3MpPOBaHHbIX TPe6oBaHWN.

2. [Npn3HaBanTe, aHaNU3nUpyuTe N NpMHUManTe ABYMCbIC/IEHHOCTb U
HeonpeneneHHOCTb KaK Hen36eXXHOCTb U flaXke NpeMMyLL,ecTBoO.

3. PaccmaTpuBaiTe CTPYKTYpMpOBaHUE NMpo6JieM U NPOeKTUPOBaAaHOBaHME
peLLleHna KaK eguHbIi npoLiecc.

4. CTpyKTypupoBaTb Npo6sieMy U NpOeKTUPOBaTb peLleHne JOoMKHbI O4HU
N Te XKe Noam.



YTO KOHKPETHO Mbl MpoeKTnpyem?

« B3aumopgelcTBMe NO/1b30BATENA C CUCTEMOW

« CTPYKTYpY XpaHeHUS JaHHbIX

« BzanmopgencTsMe C BHELULHUMMU CUCTEMaMM

« BHyTpeHHee YCTPOMUCTBO C/CTEMbI (apXUTEKTYPY)

Mo-xopolueMy, 3TO YeTblpe pPa3HbIX CrneLunanbHOCTU:

« UX-NPOeKTUPOBLLUUK (3TO He an3anHep!)

« lMpoekTnpoBLWUK B,/ xpaHUnuLL, AaHHbIX (3To pa3paboTunk?)

* MpoeKTUpOoBLUUK MHTErpaunm n API| (3To cHoBa pa3paboTymnKk?)

« ApxutekTop MO / apxuTeKTop pelleHnm (Mnm onaTtb paspaboTumnk?)



B3anMogemcrteume rnosib3oBatena ¢ CUCTEMOU

KaxxabIn pas, Korga Mbl OrnncbiBaeM cleHapun — use case nnu BDD nnu
OMUCbIBAeM MHTEPMENC — Mbl MPOEKTUPYEM B3anMOLeNCTBME. HYTO byaeT
aenatb 4yenoBek?
« Kakaga 3apayva CToUT Y nosib3oBaTensd?
« Kakue warm oH npegnpuHmumaeT? (Jaxke 6e3 CUCTeMb)
« Kakune pewleHUst OH JOJIKEH MPUHATL?
« Kakasa uHpopmMauma eMy HY>XHa ON5 3TUX peLleHnin?
B nepByto ovepeab? ononHuTensHana?
 YTO OH JO/MKEH yBMAETL? YTO BBECTU? Kakmne KoMaHabl oTAaTb?
« KakMy o6beKTaMu OH MaHUNynmpyeT?



B3anMogemncreme rnosib3oBaTtenda C ¢ACTFeMoA
OpyrmMu nrogbMu

o6beKTaMm peasnibHOro Mmpa

KaxxabIn pas, Korga Mbl OrnncbiBaeM cleHapun — use case nnu BDD nnu
OMUCbIBAeM MHTEPMENC — Mbl MPOEKTUPYEM B3anMOLeNCTBME. HYTO byaeT
aenatb 4yenoBek?
« Kakaga 3apayva CToUT Y nosib3oBaTensd?
« Kakue warm oH npegnpuHmumaeT? (Jaxke 6e3 CUCTeMb)
« Kakune pewleHUst OH JOJIKEH MPUHATL?
« Kakasa uHpopmMauma eMy HY>XHa ON5 3TUX peLleHnin?
B nepByto ovepeab? ononHuTensHana?
 YTO OH JO/MKEH yBMAETL? YTO BBECTU? Kakmne KoMaHabl oTAaTb?
« KakMy o6beKTaMu OH MaHUNynmpyeT?



B3anmMoaemcTBme ¢ nosib3oBaTesieM: pecypchl

Heo4eBMAHbIE UCTOYHUKN:

[>xoen Cnonckun «PykosogcTeo no Ul ausanHy ana nporpaMMmUCToOB»

(
)

YTO-TO MO NHMOPMALMOHHOM apxuTeKType: HanpuMep, [aH bpayH «8
NPUHLUNOB MHPOPMALUOHHON apXUTEKTYPbI»

[OCT P NCO 9241-210— 2016, OCT P ICO 14915-1—2016, TOCT P NCO
149715-3—2016

Jeft Gothelf, Josh Seiden. Lean UX, 3rd Edition

Kypc «[ln3anH uHTepdencoB Ana HeagusanHeposB» Anekces Konbiiosa

( )


https://www.joelonsoftware.com/2001/10/24/user-interface-design-for-programmers/
https://systems.education/4-non-designers

[MpoeKkTnpoBaHME XpaHeHUa OaHHbIX

Conceptual Model Design

Logical Model Design

Physical Model Design

Tirne

Product

Store

Tine Product

Drate Product 10

Diate Drexcripkion Product Description
Marth Category

Mankh Descriptian Categaory Description
Year Unit Price

ileek Crested

Week Dascription

—

CIM_TIME DIM_PRODUCT

DATE_ID: INTEGER PROCAUCT _ID: INTEGER
DATE_DESC: VARCHAR(30) PROD_DESC: WARCHARSN)
MONTH_ID INTEGER CATEGORY _ID: INTEGER
MONTH_DESC: VARCHARIZ)E | CATEGORY DESC: WARCHAR(ED)
YEAR: INTEGER UMIT_PRICE: FLOAT

WEEK_ID IMTESER CREATED: DATE

WEEE,_DESC: WARCZHAR[0)

Sales
Store ID (FK)
Product ID (FK)
Crate [FE)
Items Sold
Sales Amount Stare
Stare ID
Store Description
Ragian
Region Mams

Created

FACT SALES

STORE_ID: INTEGER
PRODUCT _TD: INTEGER
DATE IO INTEGER

ITEMS_SCALD: INTEGER
SALES_AMOUMT: FLOAT DIM STORE

STORE_ID: IMTEGER.

STORE_DESC: WARCHARISD)
REGICH I INTEGER
REGTIOH_MAME: WVARCHARISD
CREATED: DATE




[MpoeKTUpoBaHMeE XpaHeHMa OaHHbIX

KoHuenTyanbHas Mogenb — «4TO eCTb B
MUPE>.
KOHLUEMNTYAJIbHAA
MOZJE/b

Jlornyeckasi Moaenb — Kakow rnogxoa K
XpaHeHuto Mbl BblbupaeM. TyT HaM
HY>KHO MOHATHb CTPYKTYPY AaHHbIX U
npouecchbl paboTbl C HUMW.

dusnyeckasa moaenb — Kak HACTPOUTbL
KOHKPETHYHO CXeMY [aHHbIX B
BbIOPAHHOM MPOAYKTE.

PUN3SNYECKAA MOAEJTb
(MOAEJIb PEAJTU3ALINN)




[MpoeKkTnpoBaHME XpaHEeHUa OaHHbIX: BOMPOCHI

« Kakue 6bIiBatoT OaHHble?

« K KaKOW KaTeropmm oTHOCATCH AaHHble?
(CTPYKTYPUPOBaAHHbIE, MONYCTPYKTYPUPOBAHHbIE,
HECTPYKTYPUPOBAHHbDbIE)

« 3a4yeM gaHHble? (YueT, onepaunun, aHanmTmka...)

« KaK BbIMNOMAHAKOTCA 3anpocbl? MHOEKCHI, KoY, OepeBba,
LHapanpoBaHue, NpodanIMHI 3anpocoB... U3yymTte xoTqa 6bl
OAMH a3blK 3anpocoB (SQL — must have).

 KaKme ecTb TUMbl AaHHbIX N 93blKU Banupgaunmn? PeryngapHble
Bblpa)XeHnNqa?

« Kak pacnpepenarTca AaHHble NO pa3HbIM y31amM?

CAP-TeopeMa.
 TpaH3aKuumu, ypoeHun nsonaumm, ACID, Saga.
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[MpoeKTUpoBaHMeE XpaHeHUa OaHHbIX: pecypchbl

DAMA DMBoK?2: Data Management Body of
Knowledge

« Alex Xu. System Design Interview.

SYSTEM https://bytebytego.com/

DERE - https://www.piter.com/collection/programmirova
nie-osnovy-i-algoritmy/product/system-design-

podgotovka-k-slozhnomu-intervyu

« KaTanor ccbifiok Ha TeMy 6a3 AaHHbIX U aHanusa
OaHHbIX: https://systems.wiki/database



https://bytebytego.com/
https://www.piter.com/collection/programmirovanie-osnovy-i-algoritmy/product/system-design-podgotovka-k-slozhnomu-intervyu
https://bytebytego.com/
https://systems.wiki/database

B3anMmogemcrteme ¢ BHeWWHMMU cncteMamm, APl

« [laTTepHbl MHTerpawm
* PasHOBWOHOCTWY TEXHOMOMMM MPOrPaMMHbIX MHTEPPENCOB, MPUHLIMMb

co3aHua v crieundpunkaumm API:
REST, SOAP, GraphQL, gRPC
OpenAPI, AsyncAPI, RAML
LLInHbI, 6pokepbl, odepean (message oriented middleware)

« TpaHchopMauma v Bannmaauma gaHHbix: XSLT, peryngpHble BbipaXkeHus. ..

« CeTeBble NpOTOKO/bI M popMaTbl: http(s), http/3, xml, json, protobuf, avro,
flatbuffers...

« besonacHocTb: OAuth, SSL, OWASP, ...

« OcobeHHOCTN KOHKpeTHbIX npoaykToB: Kafka, Rabbit, KeyCloak u T.n....



[MpoeKTUpoBaHME MHTErpaumnm: pecypchbl

Xon Nperop, Bynbd 6o66u. LL1abnoHb
MHTErpaLnm KOpnopaTUBHbIX MPUNTOXXEHUN.

Alex Xu. System Design Interview.

SYSTEM
DESIGN
INTERVIEW ®

=S

KaTanor ccbimOK Ha TeEMY UHTErpaummn.



https://bytebytego.com/
https://www.piter.com/collection/programmirovanie-osnovy-i-algoritmy/product/system-design-podgotovka-k-slozhnomu-intervyu
https://bytebytego.com/
https://systems.wiki/integration


[MpoeKTMpOBaHUE apXUTEKTYPbI

« KopgoBas 6a3a 1 pacnpeaeneHue 3agay no KoMaHpam, 3akoH KoHBes.

*  ApPXUTEKTYPHbIE CTUMIN: MOHONUTbI, NannnanHbl, MUKpocepBUChl, EDA...

« CueHapuu passepTbiBaHusa, DevOps, Cl/CD.

« DDD, orpaHun4yeHHble KOHTEKCTbI, Event Storming

« [laTTepHbl: Saga, CQRS, SideCar, APl Gateway, CircuitBreaker, Event
Sourcing, CDC n T.4.

 HedyHKunoHanbHble TpeboBaHus!



® Accessibility

o Adaptability

e Auditability and control

» Availability (see service level agreement)

e Backup

e Boot up time

e Capacity, current and forecast

» Certification

e Compliance

¢ Configuration management

e Conformance

e Cost, initial and Life-cycle cost

e Data integrity

e Data retention

e Dependency on other parties

e Deployment

e Development environment

e Disaster recovery

e Documentation

e Durability

e Efficiency (resource consumption for given load)

s Effectiveness (resulting performance in relation to effort)

s Elasticity

e Emotional factors (like fun or absorbing or has "Wow! Factor")

e Environmental protection

e Escrow

e Exploitability

e Extensibility (adding features, and carry-forward of customizations at
next major version upgrade)

e Failure management

e Fault tolerance (e.g. Operational System Monitoring, Measuring, and
Management)

e Flexibility (e.g. to deal with future changes in requirements)

» Footprint reduction - reduce the exe files size

e [ntegrability (e.g. ability to integrate components)

e Internationalization and localization

e Interoperability

e L egal and licensing issues or patent-infringement-avoidability

* Maintainability (e.g. mean time to repair— MTTR)

* Management

e Memory Optimization

» Modifiability

* Network topology

¢ Open source

¢ Operability

¢ Performance / response time (performance engineering)

¢ Platform compatibility

* Privacy (compliance to privacy laws)

¢ Portability

¢ Quality (e.g. faults discovered, faults delivered, fault removal efficacy)

¢ Readability

* Reliability (e.g. mean time between/to failures — MTBF/MTTF)

» Reporting

» Resilience

* Resource constraints (processor speed, memory, disk space, network
bandwidth, etc.)

¢ Response time

¢ Reusability

* Robustness

« Safety or factor of safety

e Scalability (horizontal, vertical)

e Security (cyber and physical)

e Software, tools, standards etc. Compatibility

¢ Stability

e Supportability

» Testability

¢ Throughput

¢ Transparency

e Usability (human factors) by target user community

» Volume testing



API Contract

Learnability

Accessibility

Modular /
Reusability

Pluggability

Data Freshness

Usability <

Extensibility
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Deployment
Stamps
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[MpoeKTUpOBaHME apXUTEKTYPbI: pecypchbl

SRR OREILLY*

CoBpeMeHHbIn YCKOPH p'Cﬂ!

nopxop i
K MPOrpaMMHOM
ApXUTEeKType:

SYSTEM
DESIGN
INTERVIEW

MaTTepHE APOEKTHPOBAHMA

- PyHAAMEHTANBHDIA
Q - @ S | noaxon K NporpaMMHoON

apxXuUTeKType

NaTTepues, CBOALTED, NPOBEPEHHEE METOAN

Hukons PopcrpeH,
Dwes Xamén, OwuH Kum

& Maopk Puuopac u Hun Gopn
Alex Xu

« A pattern language for microservices
https://microservices.io/patterns/index.htmi



https://microservices.io/patterns/index.html

B yeM ponb aHanUTUKa: opraHM3aTop paboTbl

CTpyKTypuMpoBaTb NpobsieMy 1 NpoeKTUpPoOBaTb peLLUEHUE
[AO/MKHbI OHU U Te Xe Noan

AHaNUTUK KaK OpraHn3aTop U pacuimtaTtop COBMECTHOM paboThbl.
OpraHnayimnTe BOPKLLOM, MPUriacuTe CTEMKXONAEPOB U pa3paboTUMKOB,
06bACHMTE NpaBWIa — U NHOAN CAENAOT BCE CaMU ;)

dopmMaThil:

 Event Storming

« User Story Mapping = =
« Design Sprint

ppppp
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Cnacub6o 3a BHUMaHue!
Bonpocbi?

lOpuin KynpusHos t.me/systemswing

Systems.Education KaHan no cucteMHOMY
aHanm3y m
CUCTEMHOIO

NMPOEKTUpPpOBaHUIO
AHAAN3A cUcCTeM

LLIKOAA




