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W : r i e itecture
* Understand  architecture  of arge systemS
ond how Lo desin, 0rganize , MAMfain and ewlve bhem.

* Topres
L Challenyes o¥ Lorge  Systems
s Atchitectwral  ViewS
Ly Ewlpabin  Mebhods

Modern  Sofbwafe  Oystems  afe Lafde

* PhotoSwp, heawy afflicationd how millonS of lines of 0d¢
© Soflwas  are  Vely Laf?)a/ hyndfedS  minions Lo

» Otowdl,  Owerkime,

System  Diadram

*Shows  ocLtva mode]  code

+ Configuration pata Collection , Resource Mancwemont

* MoSE Code 1S Mot in model, SUPRMIRT  eeosystem makes it uSable

1E E E Defin i tion
- Atehitectyre : fondamendal Organizadion
Ly Components

Relationshifs A StSken  Wwhich hods o Collection
Envitonment of  Fonchions
Principles

hevchben has o defincbion  of
Atohi becdure . Which s mostly  Saomiescant decisionS

Refeente  Atchitectyre - Yenerc  templaje for  on opp domain

Ploduck line  Architecture (P) &) - Reuses alohitecture 6o Similiar Family of Pladuses.



/H” Chitettie vs Design

* Sticure  of  System
L 1evel  and  haid o Change

L Roth  teohpeal ond on  bechnica]
Ly very eally i lite Cyele

D@Sml
Ly Lnper Stiuctule
L Low levd , inteffaes help & Change

Ly late in life Crlg

SeFbwode  Moneletture - Hah Leve]

[ement
R%Uélnq in¢efmg v

T_ Althitectvte

Analysis v
T poww }
T raPemeny
/\
L Testny
WeeK |: UML  Slide Show
- UML (unitied modeling  language) s dhe  Shendad  wav B WZowse, spes,
docmmt and  comvumate . (Bluefints)
*2 Main Tyles: USe  (ate  Dmgrams Sequne  Dedams
v !
Whak  System  does how  ComPments inielact
whd  ldacts

Box and Llne Diograms .
L Show  ComPoneats aud DePendtncied
L Awows  Show  flow  oF contp| of dJata

Ly uncdifetbional — atrons



l (AW ])'ag fop 8

Dt Calleckion
RY

#2)

Dabn Clean

v

dada labelly T~
- Festn e

Conuder a mobiie lanking App. In this app, & customer can check
their account talances, can transier funds Between accounts, and
can make payments (either from 2 saving of dhedung accours)
Of courve, the bank wosld only suthoruw a ttansaction o there iy
sefficient money in the accoent. It is ako possitie 10 apply for 3
Credit Card, OF 10 Sigs o fOf & Hew ALCOUSL

What would be 3 good wse case Sagram of ths system?

Box and Llme

[_/W
\7\

~ rodtl Eyaiuation

#3)

SUPPOSE yOou are Sespning 3 ATM Dransaction system. s ths
wviem, a penon goes to an ATM machine to gt money using
thewr dedit card. We know the ATM machine communicates with
# Bank Controlier 10 obtain sccom 10 the perion's Bank Account.

Doglam Far

DePorran:

MelLhne
Leannyi

Proyec

Please draw the sequence @agram of this system,

: ""1‘_’:'.!','.’"_" Start Travs. 3
LA |
WA MMW
| | Teans. Succens |
| Dispense Cash ‘ ‘
P :
oo e o e e -

Joren | o X s, F

Eject Carg | ———




USe Cose Diagrams
wWhal Syspem goes (s cas’r)  and  who mbgrads  with ié
¢+ 3 major  Components:
L ) Sysbem = oubed ox
Y o2) ACtor & S& Puson
3) Vs e — 0 v

v Leth ator  interatiR  wn'th epeh  Ule e atlens i once.

Sequence Dicgrams Pa(is
* Shows intefotkions  bepween components . A’C{;O\( nlways ouiside  Scope
In  f9nt  order « Objeck  (boxr)

¢ Behaviowr of System « Livelne cdoféd box) (seanertral)
- AChivation Bor  ( how Lom,q)

L _Types ot Megcmes N Object  Lekes to  complie

—*  Synewrmous , Sendt/ watts ot feply il

—5  AsptiaS , soud arov  opin kead , no wart ' Mmﬂ,{ - CoMMUNTC D e togn

J B

C--- RPly, st message other aay
Condtiomal  Flow = Tf, else



weell 2: Reavilement Analys,s

‘ Und(f%-&auj what  USef wants and  SrsSiem  before  byild bcqu'na
* Reawnernt  engineefing — SRS — Atchitetiie Aralys:s
© Efots  in fLauremule amPlity  dowrdtitam

'Fn‘xmg bugs s Ch,ep,,{)lj/ foster  n  lequiremmtr  Shage

« Sovbaie  Specification:  Bridges el wond &> pechpial  Jstem
- MsE walcn far ambayty  ond  edge  cosey
Sakeoldes

“Provide  infu, diftdent inteesis , te Spearic, miaswabl, destable
 Peore  have  difRemi  intesprelatng  of  lonmunis

lypes of Leawirmunts
* uhimal = whah Sysbew  does
« Non Longhimal —s  Con8tranis

Sy Stin PusPeckive Diayrams
L Slavse sts in System and  Whak vt
Pomtle.  confrraints < iJe. &

Non Fenctional Reavitepents (wFe)

C QuUalty apbibube L defme how  well  SSke pfofm3  fonthionahly

* funCliong)l = What- i+ Joes
< Non  Fogtionsl = Hows i+ does

/VFKIS SLL(')UH Le.
2 Examples of NFRs:

Category Cxamgile ¢ (/ ) 60/{‘/ C'OV\CIS e’/ M?ﬁS\U 00‘ ﬁ Ie

e e L Impalfs:

Code S truGiore
SUbBySher  Seferatin
Framehgi




L1ODE - Case study
Informaton  Caftwe oand Dissemnabion  cpyironment
' oofgimaly wie g P

e oy SUPE Goald and  AFE, Plan  For

Mylbr-Uses, (am9e Scalodle deflovments.

B & Busnoss Goals + NFis

———— e

¥ Final Thoughts

R s e

Flowe/ Shef  Txampes

P Fof mancs

“Should je able do handle o ¥ 0F onime  Afattic
- oinfet madon  Shopld  be  almost v

- frices quuid be aclorate

-no  bugs

SCalaL;L.‘tj

- Dada, I/\DWLdlMﬂ SenSitive info  like Credi &/A Rum bers
“Stale {0 Mony usuS, bigger daiabase, new  Custorers
— Defoymmd thrv  ftent Com fany

Ot NERS

- Reu@rgse  Time
- Loww 1attnsy

T Stale  kor hign/fearny  MROmRE on  holieyg



WeeK 4/ Modvle 4 = Concfere vs (onCefbual

*Contep iyl AlcChidectue: how develorus dhnk  the Sysbem 5 Stnctured Z&lu&?ﬁ'n{/)
“Contlete Arcurtectvie = What fhe s1c  Code  aclvally  implemends.

cRafetly peffeck mateh, whicn s whee (eFln analysis  Comes  from

*ussually mismabllh s Coaused by MfSS{/L% itlatonS in (oncepiual, ndded
fingliotalidy over bime Joie lope! eAPedrancy.

- (ONCeptvall arohitetbuies  Caphures  fonckioral wew, Won Wikl absbraceon
and only  Shows  meanwg ful - {eladons

Conciete afchitectve reuvies  Stabc  analysis  of  Soutte Code
L keee  Contmol ¥low/, data flow

Conciete ToP-lewl Architectvre @ hon way more arros (dependenciesy ComPured fo
Concepéval

File Sy bemsd
Coniitbe  File Syspems deal J.'ruély with (4] hardemse, 35K blocks
l—> Coufling mens Mmany palls  depend  On g

clogical  File Spspms  inberald with  Many SUbS ySters

. ng|~c¢ drl.l/ﬂr = JW I‘n{cﬂfa_,é_)bn
9 Rephoms  contete 2= ConCepéol



WeeK 6/ Modue 5. Referente  Afehetectore

\/\/l'\a{ 1S R@‘FLI’&HOZ A’fCh:%c%foé 66’1““6 blveptink — For
" A fefetee  afthib<ttue (s o gemplade  ofChitelbure entie  domain
defins  compon,  compotents  and  fumton edween  them

r OMPis and  Operaging SysSkems  have god  Tef odohbeceur

' (efelente  Atchitectur is  fessable , PUoics  architethre s o Specifc

mblance  of this  lemplate  adapted +0
Ploducts  fequirements.

Bonesits of Rekene  Archicdectres

‘Docomunts  Wwell  Proven  desigrs

' Comrion Yocab viaty
« improves  Code Vevse

Cote  Web  Browser
Web  Servers C s

' Web Seieis like  Apache, Jr9Saw, ILS UL, Browder engme
difker in (Otdaits Wk SWie  common  dOMain-lewsl componenss © Nthwovking, XML Parser
- Pelfett for Mefefene  Glchiéecdure . di§ play b Kend

How 1o derive o feference  Architectur

1.) 9¢t Conteplva| architecture
2.) ek conclebe @fChibecéure

2y (ompale  them (MK COMMUR BMPoretts, €4C)

4.) Defvie  Ttference afch, éecle

C) Map each Sbem  a9am§i  the (tftremce  Afchilecture

web Server  Rofefence  Mchitectore web Sees 15 Brovie?

« (ecepdion, fesovrce handler
« feguest analysis, acesS  Congnl

3 Web Sefyers  map Claanly ( Some splie  SubSystess/ odrers mm&)

T Jeneal  CoMPonents avye §plitked) rMeed /nnmed Ly howe Same + unctiona.lity



Week 77— ReFexion Mode]| (+impitant Conceps)

Reflexion  Mode)

*lightweight  deChnie bo  Compale Tdea| althitectyre with bhe
tMApS  Code-leel  defendencies kb Comcepleal  ComPonepds

Whete  contepuml alchitecture i Coltect
Where  code Unc)c?@a{;wl\aj deviates

whoe  Conceplual expectttions are  nob impbmeneed

1) Propose

“bulld of  assumg  ContePtua\  QfChibecture
L Comes From  Oomen  knowledde

2.) ComPare

- extralé  Concrebe  afchitectyre

from  sowce  Cede
L

- Lonlerye ce (vsSvally o  comcern)

eltial imPerentsgon

« Divergencs  (must invesdignse  dependencies) Led
r AbSenceS ( foiely occors in large Sy sems) ‘In Conlepivel, 704 Vn
Altual
3) Inves{ qnte (olSes: fendue  femoved,
" Why do these differences  exist fefattorng ,ded code
« Modity (ePtua) althibeCbure
14 . H f /Con(/eéc, “ AbS&hCe # missing
. Uote impPlementa on
Con Vergences

' a db%/tdm&y exsks  in the  concepml  plchibeCture
ond s a0 fond in concrebe  code

« Implemendagion  mMatohes  Desogy

Divergonc A
o Actual code diftars Mhon  What  you ookt

Resdons: — Jovelofer Shotbecks  extro.  +oatores, nootiac  Conceptun
Dierfente, = clwoys —bad



Slicky  pgres vs Gy Blame
' MelhodS  rOf  inveskrgQhing  MIMatches

in feflexion  analys:s

i L d aPMly o each Commié
) Code live (evel Commds, Shoul
S'éfcky Notes M&#wé (L.zlu//) k) bomtinte |and £1

CMOnL st akion  beehnrgue

O Prink macbnry fepetis, Mark  Sfelinc Saome Jines tath  Shely o
+racKs I’wfarxsu'bih‘iy For  eay, daf’endeﬂCj

>This s Vely 0urate and  helpS  ynderStand  Why  depndincis  exicsis

—VBH, Tts  bLimg Consuming and hard oA la,rgg Syseems . K HOsfodrcal SYM;D}

Table
Git Blame [why)
* A1t blame CVUS!.‘U” hrswg)

b Can  See  Sfelifely ho added whar and  Commit message
1% S%chq%s: m#, EBily  availa e

L WeAKness:  N6F  Gluaps felioble , fo(mak Changes, RFOLLOIS (ewliie blome }uﬁi-ofy

When 40 modify Conleptvel v  ConCrede  Afchi tecture

Mddisy  ConClete  Aichitecture
l—) When the code wrong

Undesited  (oupiing  VivlateS Meaded desiyn, acCidmbally  added
Movitg  fonLiionS, (efackoring moduled , intioduvees intelFaces

fx.
Fixes

Modify the Conteptuml  Alchitec e
L when  Concepwal  model s oupdated

W Syskm eroied  and  News  deadoncies ol legi
Fixes: Adding new ComPougs

MoPPing  Viewd

Conceptu] — Conslebe = Deploy pnty — (ode

We need mulbiPie  views becvse *  SIMGl arChibettyral

diagram  can?  copive
Wa{yé’hiuq.

(onieptual Vi | code Wew, CORNELC View, dePbyreny Uiew



Drit vs ESion

Dift - Concepiuml afthbectvre S ok UPdabed  When Changes oo b
implementakion.  ConForms  to  afchitectuial  Principes.

s new SUbS tshem  added buk  nod (et n diagrams

Tda 5 doeumenbabin lags behnd  fealiby
ConcePlual  wiew  becomes  uneliable , bt Sk wOVKS  ailthitechually

Lrosion - Violakes  Conepémi Qfthibecbures  Longbyamss

6(' v el ed dababﬂ.lie
- Cywles Formed  bebwean SUbSysLerd

The  archidecdyle s bleaking  dowm
Conseqence: hard Lo MM bon,  ROMSiSkent  bebauor

ShbSyshemr  Boundagies

¢« SUlsystepr s o Cohenive Gravp  Of  [RSPMSibilbEs

* Good  SubsystemS: hmu  conesion, 0w Covpling, Clear  nbtd Faces

* bod  boondalig : (eSPonsabilitiey  onrelabed,  dpend  boO hearily on each ot

Res ponsibiligy Ao cakion

"Must be allpcated  bused On:
“What changes  together
- W neds alees b what Jata
- Whak  NPRS maly,

unexpected Dependecy

Gek Flom  week 77
“Table

-l MBbes: — 2 Lim'tadrons,
Fivss  Mobe owal'ty of COMMuES oapd Ccomm't megsages
Last Neote
Al Notes



Module 7/week § - Poject  Scheduling

How do  sSchedule tagks i Softuare  project Using  formal technto,ves (PERT, LPM)

Why  Schedule

* Projects have  bosks  with derendencies

» Resources  qre  limcked

o busk Ofdel wmatbers, Cajliest  FiniSh  bime | critical Path

Task  Craph Earliest Start ond Farliest Finish
‘Dileckd Acycic qrarh (DAG) c(ES) = max [EF or @il predecesors)
LNDL"£$= 4osiCs 16 & 3 has  no  predecessars 2 E£S =0

Edges-  dependencies

o (EF) = ES + dufatio
fach  tesk ey  durddion (er) e

Dedermones how  Socom  basks  Can be
L A=2C P done
B—~C
S megas € needS AR o
be dom #irs.

Latest Start wd labst Finsh (1F)

*Peffoimed with backwald R3S

' = m I Sveesos) — F At task

LF min(Ls 0F a U ccessofs) Al S LE=EF of
. Lg = Le- duragion e iR

L tels v how lade Yosks  can Sleft

octivits Saf ey
N, panity
Slack = LS-ES = LF- EF "y 7 Sl o sailiest
X TaskS wrgh O  Glck = Chbal Padh  boues l 6 2 Fingh
5 o) 3 [~ Llatest
. £insh
Clivical Path Method / e | |
c bl Paths longesy pugh  LhOh  0CHVIYY Gpap, OchiwEY Star b
ko
*Slack =0 d

«dewy on any lask —> while Project delaye]

1¢ Sk =0, you on Cri¢ Path
o Offen My lLitle  Cliéreal Poths

ackivity sack = LSES =~ LF-EF
.o ineSk money info o projell, nefrmally

You Shovld rmyesk in Le§RS  that Sreed
Ve Ovesall Project



PERT E3timates (Three Point £s bimation)

» EXPecked Duradion : (e = (O FapP) /6
0 = Opdimic estimate
A= most [ilkely esimate

P = pessrmiseic  estimate

o Vafrane = CU”C’)/G)L)

Loused fr ke analess

COI’VLMM RegKS

- TF bwo Lesks  requve
v (eSpurce v ing)
e lake  discovery

s Wrog  ABSUmPLONS

Same  Person

Triee  ConStramts of Project Planting

I Tilme Con OPtmize 2, pye
ST 2 ot afl 3
« 5o Pe (functimmiity)

How to fix  delayed Project

- odd  Msources
- reduce Scofe
- Erbend Schedle

Work Breakdown Structyre (WBS)
© full lisk  af oactivibres

< BreaK ogpovieies  ondo Sub - aChiviEiES
Problms: oo  wany / litkie  levess

3 Slandord hys 4o make  W[RS
' Plose  pased
* Produet Bosed

g H}’bﬁJ Bazed

0F hidden JCRN doncles —> deays

o Lime  allowed  FOf

Gantd  Charss
rhotizontel  Limefine
* Bars  Show  bosiC  dufatims
L helps Ui Svaul; e parale]  Eagws

Never make PromiSed

N eafly Stages or
Proiect, ersr fate 4x

ACél'\/fﬁO\ Floa t

an  actingy to dey

« Todal float (withovb affeckiny puject

ompigt I'Dn)

« Plee float [ yithovs affetsny, next

oL v lf'j)

A

min amg of Hme neesed ¥
finsh  the Projeld

Ot e

q
3
- 3
7



week 10 /Modvle Q- Al Powe,(ac} System S

AT Mogk)S

© Blacke  box funcion waps inpess g ovtpuEs
- Rarder o iMflemont

- Many capabilieies Such. a3 Pefeeption , Cognition, Learning

LLM Basics

CEn@d lewins  Skrucupe/fatrerns  rom npoes

‘Decoder uemies  Oviprts  token by token

fhese Make +ran\folmer S#yle AlCh’ vective

Software  Progress jon

1.0 - Traditwnal  coding
2.0 - Muwal hebwoixs (dadseds T afchitecture)
20 - APIS, Promps

yp - Agent sysems (avbonomou wuic#louS boile on L)

R(‘S K-S/(/MUI,ML) 3 E[Ee[,'m,s
+ Bios 1Y code Pipelire

“Hallycinagoons

Safety failyres 2) Data Pifeline

1) Moded fifeline

New NFRS Model CenttiC VS Daba  Centrc
* Safeby v Mode] Conerc (Hocos om mpwvng  model)
'EP?PWZ%‘H cduia Coagrie (Gev Whter daga) (ussay bevter)
« Relia ity
o dabe Plywhue|: fed duta vo wedd, fird eriors, dan X eins, then fepas
Featyre Sore

s Cenbmlyzed fepo POV Managug  ond  Versioning ML Foatoves
- SupPor¥S: high  thiowive API apd low labacy APL



week 10 /Module a4 - AT Poweled  Sytems

v Idea: AL SystertS afe Sutiomded by o bt of Cade  nfrasductwe  and  Jon’s
thenselves

hove moch code

Where Jo Models  Live ?

v (ommelcial f(imore Model [OPmAI, (pc/m.'vu)
* Open  Model  Deployed Localy

* Opn  Modf  Fine - ke In hoyse

Aichibecipres™ ¢or inrerence Layer Most  Deten 8

" Modd as o dependency on  ChantShees
» Model a8 o SUYWee

* Hybpd local + (emoie
. OFFle  bakch Predictieon

*Ohlive leamning +  Sireaming

¢ Mothve Le,all‘nm,ﬂ ay o Scfuce

Wweek Il: A dwaneed Archrtecevre ¥or AL Sygzems

LLMA need Adlonced  Atehidechte

“LLMS introde mang  new problems \ike  actorcy, hatlleivasiong

“UM'S afe non delelmwshT (Promprs  makter)
L fees quardians

R@éf.‘ml— Alﬂmm&cd Geteration (eps)
’ a—ddiﬂﬁ S‘EM!D/ dommin. SPeciht woledde o an UM
“U%s emiging roddl, Vetbor Siore,  Chunking

Prompt  Lnginesting

© 200 Shok /fw Shot  (9ie ExerPls to Lm
v CoVld rngrease  COSY prompE  lengéh



Cothing,  fattens
Twhy ke ovbpKgS, Monf  Queiies  fepear ,rudue GPU Cost
o (athe  ChaleMeds @ Caghey anSwers become  stale

Cothe  atde  pakbein

- Checle ¢ Saved, (# nol save v, feann answe

. FfUQaléPT S & way o e money gpd SPeed UP fespoues 4y usmg  CheaP mode|
L) axX  Cheap roddl , i no 3ood’ aSK mid  model, ¢ noi Jood *A qwd model

Ths is  (onpedence  based Foué/‘nj

LIM  SySdem  metrich

sy kem K Model Drifh  meanS  prodel  gels

“latensy | Jhrovglupue, TPOT 7
orSe  oveléime

* Acgoraly, Hellutinabion T1ake  — rodq
LPu Memolr , (oSt —7 fesoultes

* Cifculk  Bleaker is o  Saftdy Switch R fhe Lim

+Shales: Closed, Opem, halle open

+ Model migration: To Switch o new Version OF UM, besps  wit 1-S; op udels
{irsk  and chedk Pl bugs

" Tpes of Qumbfais: inprk, ovepuk , polrey  and  wolKfow
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Winler 2023 - Practise Test

D ) This  bype 0f NFR s Scolabilig and  being atle b wisolwd Mol Usis  and the Faet
that thete IS nok  SvsfiCienk  reovices o Qllocate  drstribuded bondwidbh The System cond
doxe  be  load. (Alss related to availabil,'btj)

L) To addlesS the Scalability/ availabilisy issve, 2 byprcud  apProaches ore  hatizont
Saling and feallocabn O0F  [eLsuices. C%ous)mll\-s Scoling  UP and 0OU&)

Scaling  yp- Stronger (P, fo, Compuse, RAM.
Stalng OVt — Mote  Seves, mofe  Nodes,

¢) In te cCase of Chat 6P, Jflwy Shopd ~ Saale 0ob, Yeb Mofe Protessing,
moit  SYVLs ond hae b So ot Mele usels Can ol in frallel.

d) I be conkwr of Chat 5  mpsssibe o focos on evely  NFR i
Cowl  Priovwy becowse  OF e  Conprte, maimdenance, s elolving  technologice|
veds, ncltated tor  deran  amd  the  Versotility  reawirdd . Avaciabily,
Lakes rotiey ond  Svch  OBhars ([ Ttade OFFS  lefuesn NPR'S)

(wyc ond  resouvce COVWBU‘Va.'M's)

@) wlond - L v ot Specific/ measprabe  erovgh. I don?  know/
He  Cortency, oveage vs  peax ? Amazon  Goud  lell move  Hon Had.

b) Tfe, in objeck otiented  they commomienve  Closely  bebwean cach O Yer.
Infitiy tmo cudion s et based

¢y THue, "environmens” S evurdhng Ok¥hng e siem - Tnelwing  deopmen
PlatromS |egal (ongtramss |, policies.

d) Faise, chautd  Covel al Views for More  Well- (oumde Sofhuate

e) True, Al 5 laye (UL,1847c,DB) Com  COMe  fiom  ome  Mochine
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