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\ook-like in T.5.7
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norma\ variables ?

= Traditional Function . pacamedes  fetun type
Function doylieNimber (num :mvmbec) : number §
cevrn quen 2_)' 3
= Perow Funckion:
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febon v ¥ 29 i
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NaCable
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L . L] b
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3
conen tvm ¥ 2.0 %
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T typeantoiaiions ace o way to explicitly speciCy Hhe expected daka bype oFa
pacamitee, fekorn val o any other vaciak\le bdnj declaced in « progmm.
* Lo TypeSuriph, dype annokations are optional '{ RELA L the Lode fmn $x00) becavte TS
is vsvally alde +o infer the enpected databype.
: \,\.,M,vw,w.a ar yseful Yo Hre xopiler in (,\,\u)p\'nj bypes ,and (an help avoid
ecrors o\tolit\j w| data {"[F‘s

— followed 'o3 e variable name jinthe Socmet 26 . l-“"_ ?
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W\t is He +YP< ann® Fation withoot +¥P—‘ annptation

Loc Funets ons 7 led dovble Numper

= (oM aumber) | numker =5 $
felen pum ¥ 2 S
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\ex dovloNumber = (WMt aumber) D numler = &
felen  Aum ¥ 2 o 3

WWat- ace $0Me yee zases Por passin

S J

i Po.ssin:) Funcrisns as Po.:—amu\ef's
Anctong aawnd a3 valves ?

z Vq_hmm:) Funckions From vthiee Funciions
= Passing Funckions as Parametecs —

The examele = Imqainc. we have Several arrow vackiong Hat bake ina fvmber and mulviply it

in 5»«\:\»"\3“5?«\“«( Yo dovbleNumber ex above j

ler dooble Nombec

= Lwm i numkee ) © avmse e = ...

lek .\-‘.;P\,_Num\x,r = Lrwmiovmiee ) ©aumses = § ..

I halve Nomber = lum i v ) Caumsee = ...

letv 51\,0\1'0 N VmbeC

W W W

= (.r\UM'.f\v"\\n(K‘) v e =) { ol

How can we urete a Fancton 4o = lebs create an atron funekion calleh mapN vmbecs |

call JdoobileNumbec on evecy rwoaber [ led mapNymisers :

= (nwms numberLd) fvmberLi=g
I an acrane " ("‘IP‘ anaotakia Feling vs Haal bobhdhe pacometes )
acg and FERNINATYPe Wil ke Numiar afTays

lex neviNums * auaploec C3 = L3,
Cor L\er auml of nums) §

1Lk nexiNven = dovble Number ((nomL))

oa\\ir\j "QousteNumber ” on each

Yo AT R Variable in e pacamoter —Pasted
new Nums. ov ex

3 push (n um), arcay yand M-l-’naﬂm Fesut-+2 a
1 LY AN Acrqa‘

reburn newiums', 3

Wheh wond wake mapNvmbers

= '33 Mo\\c.?ﬁ:] & able +o Mo+ just dovele a awmeerL] ) but Square be triple o
a MNocte M\’"\‘:PurPOSC, Foncki m7, holve i+ boo !

2 We contd do Hhis bj et rwn‘-\-inJ m».fNumLu-s "V“U Hm:)‘oul- +hat Would be
i:\g,c&:iuu\-\'

Umean we do this e(-'CideM—ly? = by passi nj in bhe specific Function ( doviele Nuan, +ipieNim ete ) Hrat e wank

pecCormed on Lok numbser |

= Since Puncrions tan be Used as valves we can use Maom 0s funckion paramelers
4o0 !

* Nokice Yhe difFerencetin Java J\‘Mrg S no Nq.a,-l-o poss a methed
a5 o poacometer InYs onotier Method .




s‘ﬁnH\K +v pass in a fonction | =Wtk the same format-cs any other vacialle betng passed in’ ' £0ame> | Lvalwedype> v

~s a pa cren ley W\q‘;N\lmbu-s = ( ovmstnumbes L3 StronsCambunc : (nvminvmiee) = aumles ) aumer = £.3
o param. arq named "nums” of o L) J/

Mmbe accay valve type

& pacaweker arq named\ "truns Form Fune' ' oF V'G\V!-'\'YPG—
* Covninvikee ) = numleer s m"":) o funckion (-o.v..inj ina nvenber & re.hml‘?
a Ovmber
- &asically) a function can bakrin a certain Hype of funckion as its paramcty-
° Hafs “L\IP-,",M we can see, it delined b\j-Hm. ocown. & reduen Q-\Hx.s.
\'\O\A\ LN e MakR our Lode Mmore = PQsz,\j in eorbain '\-\”u,s € Cuactlans Can bcwordy) but we can Cix +his l"j
oncise? (,re_o.\—irj a -\-\lpe alias (recall: RNoo) !
Jf'\[:?c nvelec TransEocmer = (awm * number) = n\m\lwr;
et would Hhe mapNumbecrs \er maplumbsers = (awms *nvmber 3 drans GemerFunc | aumber Transfarmee ) tvmbecLI2%

im?\emn-\..&fi on loo like now T led neviNums auploec L3 = C 1 type alias

Cor Llet aumdl of nums) §

et aetNum = FransPocmec Funckion (num\') calling the passed in

new Nims, push (nextNom); b oat

3

retuen newNums ) 3

—Retuening Functions fpm Other Funckions —
~J

= sinte funckions can now be vsed asvalves , +hoﬂ tan alse be Hhe rebun
bypet® anpthner Qunchion)
((,xamp\bv(-‘ Wwhea Yo vse = Recall $he fyunctions we treated and ysed as paremclers in the previous erample:
aisT * dovlele Number * +eiple Number * Square Numler * helve Number
= Tastead of manvally ucad—inj & l'mp\umn‘}-l‘ﬁ thege Eunclions that 4l LfFecrively
Collow Mhe Same pattern — r‘o-lrurnir_\j eir input numbes h'ﬂ some Focror y (2,%,
Yo, vr 0 te tase i cquare Numler Hhe inpuknum jlselR) | |
* What i€ we wold (ceatea Cunckion Hhat gmerq-l-u 4% Cunctisns based
on e fackor we want Yo mv\-h'f\y LU’?_
= RLCALL e c«d-ory O\tslah patiern — uf—ﬁkin\ &CE vecsions A Clags based
a ceokein pacameder.




How woild we wake suin \e .\,f,'\wq-\{,‘\f\u\\-i‘g\\‘erﬁnckion =

a Conerion’ ( Cactar i number ) : ( (v numker) =3 num\nu‘) =25
C-\-o.\a.s in bhe desired &&u\;&ms a Punckion of Hhis specific '\'\(P"i
mlep\yfnJ factor Aka one Fneal is compatible with mapanLer:

leb et = L nven tavmoer) © avembee => % ¢reating % r:_-\-urnfn:) a Fuaction
reoea num ¥ Eactor ;3
redorn ek )
3
= Now y We can call mapNumbers even more cﬁ:fu‘en-Hrf
* Teiple all qumbers in an accay ©
ted qumbist @ qvmber L3 = £0,1,83°
leb brigedlist : numtecL ] = mapNumbers Covebist, qunerate Malighier Funchivas (3) )

"‘-l-r;f\zb\ l,\‘s\-lI 3 I'_C)J ’5)|5 3

- Conclvsien-
Whot are “his\rwr order = Fundkions et eitinec |
fuaewbBaeD 7 * fakc in sthee Sunctions as pacamelers , O’
#* eturna funcrion as Haeic resold
\N\m:\ ace oy veefn? 7 2nable usHo progeam more in o Funelisnal i) style by = lowing

Vs to abstact Fono»ionalc+\’ inYo lni:.]\,\u- ocder functons .




Learn a Command Line \oder®ate Chil: The Ssccecer’s Shel

What is " learncti B" 7

How does Yne CLI work ,on

& oroad \Evb\’!

W\I\a\- s \'\\C ¢ \5“ P(%mmr{

How do oo vse Hne (s
Pm%(ﬁm?.

xample sC usinj ts 1

Wharvis e bin d(rcu\'vrn",

How do o leaca whak & commnnd
line. program 13 vzeul Coc 7

How do we tee lege texy ovtput

o o vime?

= What vou See as the [ask Line in ypor fecminal

- a bagW Lommand—tine nderCace (eli) prompt , also kaown 4 o
shel\l prompk.

~ basically, yov Fype a command Into the shedl prompt L Hotre are MY,
we will \eacn ahovt them)  Collopwed by whatever pacametecs [speciCictiong
e tommand dicrate

- Hhon, wou prus ekl and the CLL reads Your twmnand , inderpeets

it jand a¥remers t» cacry ovt your ceqvestl

= R standacd uhl{&y PrOFam Cound in 4t [bin Aired-or_\j

= The $ole purpose ot bhne Le pogam 18 o lisk Hac @iles Lotained
in Aice Lrocies

- By -l-\apins in He z_omm'mal} “ls" )(’—ollowcd Lj (a spate & Hen) tHhe
name ¢ Hhe o\'\rcz.-)-orﬂ (0 +he Pormal ]LAiru)-on_,] Aume> )

* Bre LU will Cchuen 6 138k oF sl Ciles conlained ie Hhay d\"rcc-}-bfn.

TLRMINAL
Yearnci$ e /bin
bash ad lavache ¥ pw Fesh
cax € lak realpally desd
¢hmod ecno @ m unlink
C---3

= "bin" = anock for “b\‘no\q peogram Files"”

= Sypces Files which Youe comprier tan evalvate as A prog cam - like |s!
= tya dhe peugram in “help mode” b'O J,.yp.'nj the program name, Eotlowed|
oY the

\earaclt S

~help ar30m0¥ E
1s —help
—_

iy tommand paints bot a bunch of fesd Phat contains in®p abpub

Yt progfam’s  pUcpose, Usage, and ppkions.

= —whwelp vsvally paaks ovk o lotbr of infs — o MYtk So Hhak he feat
might sLell &F o& your cireen.

™ With ¥ne  less program |

= Tyee 1o —help | less to only e a Single suren of ovtput ak a Hme.

-

K-C\\']Laoard Shockeots in less :




What is o “pige” in

Fue Unix Lommand line?

Whet does man Jo?

\Whok is Ta e wanval 7

\:\)\Aa\- is the cer progCam 7

Wtk Joes twe TRGB ey apl

Whe do Mae @5 & Bowd
aye Aol

Whatr dses e cleuc program
Ao

Wha- (5 g, grep pmamm'l

- R wey do Lonneck programs ’rvje_-\‘hw)%ﬂ'\' canneths +he oot put of one
Ll proyram 4o the Tnpuk of another — \taxdfn:l Yo a e \\-tf\\'m-\-in
fleck on e no. oF  tasks \30\) wn Lamj ovt.
- Cepresented L\a e verbical bac charaoter; |1 — - ke When e
A Vs —hetp o less )
= fipes ace purr of A0 impostant Unix C.u. Loncept called compsin:] ngrams.
— R pwgram o read +he manvals o otne- progcams .Kvnm'vx:l Fhe tommandh
\eacne i d  man Is
replaws the decminel’s onlent wivh the manval fordae Is program.
= AW o€ fhe il in « given frvamw\s hely mode jand more !
= Volike e dexy dnar comes up Lrken v do “hele manva) pages have
wngished );Mpmd\ p.,.—m.;\.\wj a\rcad.) oraaniw* into pacps.
* Sceoll dhe praaval us\'n3 e ume kxys vsed to M\v-'gakf less (prev pege)
= feads dava fom o Cile wnd gives [prinrs it wateny as sutput.
Cul /\Jsrlshﬁrc/o\.\‘d'[wnrAs
= When Yoo ar\'\'\’ﬁt\ls in o command and ps tae ) e shen aviiompletes
U adevee TF Fwiaks Yo aro+—r\3r:\j to bype ~0C gives vou centeml opHens
I® F\Neft’s MmOt Man pae pogsililiby .
> Similac Lo tine '“’“"3 on iPhones Where 2 boxes A€ word opHong came vp While ur \-v\‘ij
T especially yeeful when ‘”7(’\""3 ca e Cile patny oF o Cile.
= Lirps batle £ Forkn behneen previovs\y) vied OMmmands in yovr
\Ms\—ouﬁ Lyo v Ay have ko rr,\—7fe_ Hem i€ yov wan 11 rev e Hheen)
=0 \'\/fmj in Wne Lleac pgammand Lleacs yous Fecmina) streen ¥

(esere e joorneli prompt to +he Yop o the Yefminal.

T Vs kextval patkrfng Yo scartw Por derrval marires ... basrcnl\y like
RE b way ¢ooler '
= the wmmaad Follows bhe Focmed Lratketbs indicate optional

Av umnents Ehet @ be 1eEk Lanis
grep LoeTioNs] PpTTeeN CFlLe...] 9
07

G Allgeeis indt eabes Yo can itk myulkiple

e sher T e (2
e sheing of charadkecs Liles Lgcparz\\-ukb\j $paces) janch grep

Fhat gy Seancunr.
U P ) fe WiIW Cesreh ol b6 Fewn

TP AP prInYs ook all liots of tvery lisked Bile Hhat wotain & Fextval maton.




ixo.me\cs \)sig chf 1.

What bype € pogram is j’(&??

xomples of 95Inq glep with
pipes?

\What does e Lommmo\“h\'s-\-njl
do

\learne\i $ gree mokon  Juse| dickionary

o ProYs all lines o€ the d\'r.'\-ioan'y con\m\'nl'nj
FVe Shdng “motion”
° learndi® grep D A DLion /\)Sf‘/ol\'b‘\'fbmrn
s Fae A ewaratier anchors the pattecn
Lo Pae stark of « \ine !

S feYurng on lWineq b!ﬂ;nnfn:) witn "motien"

leacncli & IFee 43 e P funr['kia\-lonarj
s Hael g dnacacter ananors Bre pakiern R

e znd ofF o \inel,
CHac . Oherdkor martnes "any onedackel.. Lo ‘oa$icr..\\7
veed as a P\u_e.ho\der e yov wWank +v s‘u.‘e\/ how \me:
e SRACLHh s«\q'nj Wil be .
Trekueng al\ skrings Leﬁ{m(nj with ¢ 3)?_ndfnj
with o )g( with L charnders in be bweea,
T P tomewnd —line peog@a Maay ilters daa .
= Svon ©ropyramg kend to operade in one € dwo ways!
1. aleept a ligy of Cilel bp peoeess (like Tadne axampley akove)
* ihis is a wonvenitay bk not a\\-mn—st:sni(:iuw\ feavvre
operate on data piped ink fem by sther progams ]
® An elseandta\ & mbee {)ovuc\)\ F(qh)r\ll)anae of gret.

2-

*leaencli $ s fbin | geer 9. p2
* Loctead o€ peviding Hhe optitnn] (Fre.d o goment, we have grep search
The atpok oF " Is [bin"—wbicn is Pae Lisk o€ File names inside (bin
'\- The wmmand cetoened the m\y IVnes) €ile names M«.hinﬂ’rhn

specified acqvorent.,

= cat is an Lspedq\\\i vsevl prvjrqm-l-o Use in QAjunctitn Wila gep as we tan

SeacM Lhe nYeats +F a Gile bcinj read )"‘_‘] Cat
- ?rin\-s a list 3@ 4he dvail of mmaads yov have r(,Lan\/ run —aka Your

LuMmmand \Dﬂ .



Ch.Z * Dicedtories, Files and Paths

Whar is ¢ File s“skvn'?

So u\nﬁ_s\/\ml\)\ Yo even ‘\’(\3 Yv
noviogte Ywe £\e System viathe
e

\Whot is o J\iru,\-ory ?

How do Wov atess he lisk A€
Contents inthe mi—o\inu\-u\, 1

What is a paxin’

What is a0 alsolte pa’r\'\’,'
Whak s Bhe basename 1
Whak is tae, dicname” oF

patn ?

\A\Ao\-\- is & Vw O(V—\-hj A‘M’\‘br:’"?

= a way ko organize a0l of Youe pegjerte & otner Vock in Files and direcdiones
= The Findec applicodion on a Mac i¢ o GUIL-based wanbna\(iaa-k P

e Lygrom , Whem you can seacn ,or ani e, rename e Filey all jusk

b‘j potaxing nnd tReeing,

= R\ Wouan it Fakes more ¢6Furt o deamn ik povides Yo With a LDV more porer.
-\ s?nﬂ o QUL y YW Cra e_asi\\, avtomate repekitive Re &lashm Yai ks JVLn A

\'t’(\MY\T‘\3 \DODs of Ciles Fam vae r\amh\j onveaXon 4o aastinec

* Sooenetaing Pt woyld Ukv\\/ take da\as be lhours o Ao via Yhe GUT

= the Cuadamental untk of or\a]mu"ml-im in a Qle Lysdem
- i,vmﬁ d.?rc,u-or\’ tan tontain Fi\ts) at wel) as oter direlIores in o Wierardal e

cclarionghip
S ¥nere is one oV Ammr\’ Prat oS a\l obner dicervories & Files ag ikg
detendant<.
- "Airu\-":ﬁ" = Synoaymous wikh Vs der ke n GV thyle view )
= REGALL: Hhe program to List e tortends of o direcrory 35 [5 . To liek Hhe
nkents 6& Mg ot Afrearacy ) vse learnctid 1s
7 The Cocwacd g\ash [ 14 Wow Yov refec Lo the wot A\‘rw\-nry l
+ /bia = The bia o\i(‘u\-mﬁ, loeaYed in Hae yook Mﬂ‘-b\'bry
" /vsc|anace = Rle path fic Fie Share Airedrsny \ocaked th Wae vsr d\‘md-nry
Jotated in ¥ne oot Airechory |
KAk 50 on. _,
= The rextval  “addess” of o »\iru.hr\/ of Cile inthe File syitem,
= When Woenking & proamm ko operate o Cile (Bke 9rep )y vaide;“ﬂa fle
pavh as 4o acjowx\\-’.
= Paths whioh begin withh & Forwacd glash, rerremilj the coot diretkory.
= The \ask name in a Cile path jLhian i e Cile [direchory Haer e pah, is
Sgecifically releccing o — Bre “harget” of Hae pall..
= i,vcﬁa-\%inj Mar omes Lefore the basename ,ina\vdm\«.] e forwach Slash.

— Qeoresents the ‘pura’ Hha). 0§ \cc‘ol\‘nj yov Fo Hhe hrqd‘-
®RSOW TR | payh
/Dsr/s\nc‘n,]d\‘c\',whrds

[vusc [svarefdick [ wWords

™ Wwen you nead o worle an maay Files in = single Arred‘or\\j sy ping Al o€ ¥hnoir

albsD\Wie pedng gy the Yime WOVl betvne \-irfnﬂ_



WWak ddes Hne pnA peoram Ao’

\-\ow Av We (,\/\a,nﬂe, oo
wor\0f03 JJ\'&(‘/\'orﬂ-',

What Whappens i€ Y2 {—ng_ \s
With ooy any \mLceA\'r\j Mymen-\'s_!

Whak is an example o how a W.d.

Mmales & easiec Yo -\ryg mek‘l

e Shovld we vge each tyee
o ot ?

Vow does  Hne, learne

LonXaine work ?

\Waek abpotr4he \eocneds
dTﬂ.u\-ur\l",

= Lnstead | we @a fell Hhe shell Haak Haagt o\iredor\/ is our worv.n‘na
Mrerory  and Pren m\\’ nead Yo wale chocder,less redvadant
"Celarive oAt do Giles in ik

= Peinks tvie Pt o yovr witent wnrv.\‘ng Aire.d-ory’.

T The shell alceady mainkains @ Lurent W.d. 08 pack o€ it Chate (gl

W Lan easily Onange Phis). Cucetakly - leacnclidll . priors ouvt

= Wit e ¢ command , Foliowed "“j e Rlepatn +o Hie diru-)—orﬂ
wWe wank . Cd = “L\/\ar\{\o d\'ruA—nry .

\eacni $ g fusr/share [dick

/ With He pud mmand's printout

= & pronrs Yae visk of watent) of Hhe worreat worv.\‘ng d\ireu\oty s "‘\‘l deCault.

&— Ohanged the W.d. —onbicmed

leacolli$  pwd

leatacli g s

— 1€ we want +o vse Cat bo grint the wnlents of a Gle, we tan now Cimply vse Hhe
relarive pabin to refer boHae same Bile — since T dbsolute path has olready
been speciCied :

\eeencls & Cak /USr/s\nArc[dib\—Iwon}s | less (a‘s-('hl/b ah.1)

B

\eacocid ot | less

Wocrds
T e 'relative petln’
= dither Biod of patn ~ reladkive oc cbstlto- can ke veed an\awhuc-\-\m\-\- -
AW s expedked L You can (-’«x.\\’ Wb kitve abgsivie with relative pabhs,
and vice verg o
= Twie learnclt ontainec's File System is 2eparmde Com thak of
My P ymennion Hank thanges | make in my tontainers File yyStem
AW\ Cevedt back Ly Preirorigiaal skade whenever | exit ‘“3 leacnels
Session (W) axiy Limemand) —whicm is qoed For When | make accidinda\
L\M-f\e)cs .
- HDW?,‘JE.K) e atkval [learneli Mrtd—'my 's different - ;\-'Bclonﬂc bo
My ompuier's Gile tystem (yov can Li’rcra\l\l vpen e learnclizdy Folder
o Finder by 4oing ko oavikemac — learmdin )
*Has meuas ek o Fles withia % are dutessible X modiTiable by my Pe

= The [Vsers/ avivamCfleanes diccidory is “mounted ioto" the leancli 2ontraier:



leavncli2)l Y s

i Typinj bpen . into the leameliZUll prompt opens e (.bfrtsPondinj
direckary indne GVE (Findec cpplicalion)
How do {ou Wreste new ™ Wikw XWe QUL mRaAie poqram % wmmane
Aicechncies using)WWMiM\"- = Makes a qew &imo’my Inside of +he wrrent  w. 4.

earnc\i A i
‘ (5 \$ [ work elic reades e A{rgu\-ory caled "c\nZ"

workAic 7. wmkdic chZ & Inglde of “worledkic”

How do You wopy £iles in e = With the “cp Pmomw\,).omm | We can make o ey oF a''souree” File &
teemioar? Place i in e *‘\‘Mrlie\- Y E\e oc diru:\-oc\{_
= Theee ace 2 wayy +o vse +he cp ummand.:
e
¢ PSS wokents of sne Clle jnto anpbher
1.
ep

® (feades copies f soorce Fileld & adds them 'f'o+orad- o\iru_+ory
T Z'\'i?es;s means we con lisk culiple seo Ciles ) seporaled by spaces
leafnci 208 an2 7. ¢p [use[shiace [Aick/wordS  Words
° copies Fae ontent o€ -—jim—o o Gile called J) in our ch2 J\'Nb'\'o"y.
ot does the ¢p —-retorsive option doll = (opies earice dircctories & Haeir anteaks.
Whatis  ——\erbpze 7 = fn «rﬁvmu\\— al yoU Can vse whon f\mm‘r\j Peoggrams Hak will zavse Hhem ko
prioy ouk Hhe ackions - pecCocmed When you ran it.
S\oasi m\\7 ir Yov wank to “anow exa{,\'\\’ Wheat $he peogrom is Am‘nj
N

™ OIn Mar tecmingl, entec bhis arqumat as the ('—laj "oy

MmM¥aiC =y praciice- o\(ﬂ—u\-ory

\hat ace “Widden dot Giles” 7 = £\ and Aireckocies wwicw beain wikth o peridd — )Ana\ are tongidered
"Niddena" Eileg — -\-\m»\j acen’y &"&p\uycc}\ when l\'s-\-inj a diru.-\—bcy‘l waotent
Wik g,

- T\lﬁm\\\, Used ko ghore the ehbing s, poferacet, and metadata of tools X(P“J‘“\'s'

Cp  Wocke LW oS - topy
How do we gue 15 4o lisk T Withie —a o0 — A acquments
hiddeny Eites? = A lisks al hidden Files eacepr . aaa "L "

leatnddi2® cw/. e <o




Whak i o “liar! ?

What i M. "2
Whay 3y *, " 1
Whak is tve Erin}- oF the

- a0k oo lines?

Usaqe txomgles !

How A uoy cenawe Files
3

in a (.-'(,\’{

Wow do 4ou move Ciles Loom

one Aifu:hr\l to anoivec 7

= & Hhicd wind W Gile Ly stem c_vr\f\/ (begides o FBile o a diceitiey)

= A Nae. “poiavs” Yo Snmu\»w‘rl) tlse ina SY\S-ICM

A VK b A\H"bmo\-\‘\'ca\\y exisks fnstde every diﬂ:dcu/

= . 18 $he pacent Airtc\-b:y ok ¥ potaks to+he pacent
Leectnty of your curent w.d.

= Pmodrec ok that NH«\AW‘«\\?’ aAishs foside every dirckory and
Vinks Joibsel P (aka points' 4o $he wscrent worw‘nJ Airer.r\-my)

- MV\\ ‘oas(co\\\\/ provide & Shockhand o mare Fyping tveamands more
LG eny  Lsocr oF Vike +nis in Java)

= s Pq(-\-iw\m'\\’ vselul when you wank +o speafy Mae Lumn*-o\iru;\-o«y as an
arument Yo a program which is expeking Some direckiey's path.

™ You con move o Your Pacent Ai(u-hr\) usfnj od .. adYead of
cd Cnamet pacent dir ]

= To Leeatea celakive pabn +p move upt e Bile system hiecaruny oy more
Aan ooe pod A o e Y

moved £ —sub~dir to ch
\caneWLN S a-gub~dir). €A Lo fd. f M assib-die ehz

$o worir
leacnc iUV wockdie

- To wpy a Cile Bom sne Mretbocy bo andther Wit cp & redain +he
Sdame ei\(, Nname .
leacncliD  cp Juse/share/dict Jamers can ~englisn .

learac i $ s

= Wik tve My pogram [ wommand |
= v
\earacli § v ‘words-topy
ls - & hece, we moved He Clle named
"wochc-Lopy” ko Hne Name

wDrAs—oopy

‘words - copy L
= Mso vsiog the myv Lommand jexcept instead »f & "new desired name;
e 2™ acqument Shoold be bhne Aiceehoy Wl we want o prove it Gl
leatacts & v Words-Lopy  a-gub-dir
ls notice how Words=topy nb inge
Shows vpin the |g of e ewd ...
s a-sob-dir bt it does Show ve in he Is oF

He Yacged a - gyb-dir |



\Whax does bhe Fad

peogram [toenmand, Aol

W o do you vse Giad 1
Whe- is an example & veing
e Find command?

How do yoo deleke Riles from

Yac ommand  Line?

VYow do Yo delete U'"Eb‘z

diceabries 7
Mow do yov delele non-emphy

Airerocies 7

= & Lists diceciacies fecorsively ~ aka it lisks Hhe name o€ all Files
and Svbdiredtocies in & aiven kind-ory Luhicn you sp',u'ﬂ:\/ as on wﬂ,,mmﬂ |
bukr elow taun \isted gubdircchuy, it @l$o listg Hie namey o€ dhe Giles
inside it!
= R o pposed ‘o Me s Lmmand | whrea nn\)/ lists the name oF chrU-)anJ
in o given dircbary Lk not Hne teotenk 0t(de a0y Wbdireckaies )

Cind\ +
= Smj oY ave tne Colloutng Uinkent inside yoor Ol direckacy |
a-svb-dir

word.e practice dic

Wocds— Py wordyg book

= Ustmk. \s rervag o liste€ d\'r!.ehxy whtents

\earncti 208 w2 7 Is

- \Is\'n-a, Find tums a cetocsive Lisk of A:re.mcy Lotvents |

~—noHce the
cwd, Yeng

nokrice Hae lceirsa veed ag ashecthond For Y2 7n dne elalive
?o'\‘\/\ Nnameg

. r;&.rn‘nj +2 Hne,

\eacnchizl 2 v, Find

= Wikh de M pmamm] Lommand, |

i TR A on\y delele Fi\.c.s) ot dicettocies — valess you use, the —d
aCquanent -
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What hagtens when A—ﬂad\hr = ik Gicey ehneces i€ dhne injector has any exis\-l'nj instantes oF Hat service

$ees> hak & Lom ponent de pends = \Ca r:a(vu\-u\ Serrce inghanre doesn't exiet ab\; Yhe '.‘ASc Lhor' ¢leades one
on a secvice 7 vsing ¥ne (‘eﬂiS'\tM provider X adds it Yo +he injedor hefure Tdvmij
e ecice o F-W\Sv\m—_




Moders in “f\t\)v\ou-
Whey Av we Vse intecCates
s ‘\’7 er_sc ﬂ'e\-?

ANy ho v vse inkecPaces
N ehis Wav 1

VIV dies Mais Geproaldn wotk in
Y 113
TS5, br notJava’l

Whak s an bb\'\e_d Vivecal 7

= To cepreseny/mode) a colieckion of data

= We ¢an dedlace an inter Faze Jdru.\-\\j ingide aCanother Uass. For ex t

0rganization-page ~ component.+<
X pord intesCace O\"am{ﬁzc\'\-ior\ i
name . S-l-n‘r\a )
AgSLn'?\-; o0’ S\-n‘r\a‘}

yeac Founded © numbec 5

wentyst skdng €I 3
= This deCines o Lock ag brja“{-w.{f\’on" object e Bat hai al\ +he propecties
= The eaport inkerCace allows e inYecFace bo be used outside of e -5 £le

wheee i was dedaced .

= The invecface jus\— specifins the "shope” o an "L‘]“—‘* = aka e properties Hhat we
Chpeck
* as opersedto (_‘—Lo.a—;ﬁ:‘ a tlass  Where we'd ke ru.].;;rq s have a tnstovdhr
webnods ere.
™ Beasteally juska woy +o qeovp ceckain peoperii -\-O:’d-kr whith deline
en v\osu,\— (\ive an ‘or\ajam"l.n-l-\'on').
T Becavse of  Shevervral -\-79?:3‘. We tan crecke an Dhi(k‘\- of o inlecfae
dype  (soemtininn you can': Ao in Javal)

-y Cor extample -

et coexio O\"soni-zwv\nn = § Here, we Wave vsed an objed—
name : " expecdence Laks' - Whecal $o cceare anew OLj
deseapHont M coo\ )" bE bype “Organitatiog’

\]EWFO\V\AM . 7—02-3,
evears: L Mwerkshne 1 J
3
= The erample Gbove —— a way ¥o st}a«\emly Onstvet an invecfate object
WitMsux & (onSartor or ptw kx.:\\..mr-l or anydhing .
‘s« way be dedlace avanakle

= Twis approaca Yo osina 40 iavecCaie is called ‘o Mmoalel |




§crvi ces 0 RAnqulac
N\J

\A\l\o.\—is a Scviee T

\What s Hhe porpose of A(\\O‘\)lq,r

Secvices 7

Woen shoold a ornponent vse

& Secvite c\ass 7

Row do Upo make & rovice usable

5\3 W Wigle onponews |

= KX oroaa (A\‘\'—aorj encompassing any valve, Funcvion o5 Feqbvre that an
apPlicayion needs,
= Tnpiux\\\f atlass i o nacrow , well- Aefined pucpdse
7 (ompctely wpacake Gom omponents —= created using
) ‘3!.%\-(. SLovice | Learviwaame >
- T‘Nﬁ provide OWQa Yo sepacake, A—nsv\m- app o\a&n)gi funckions Phat can
be vsed by muliple tomponcvts in vour app.

= B tondralited dava sourze Mk wv \\iple components can vze.
= For tasks tiab doo'y ]‘wn\vc%\/kw or e afpliux\'iq\ \ﬁk Foc <1')

) Co-c\,\:r:] dara Qom +Wc ecver
1 Vq\i&a\-?n:) vsec input
( i \033\'\'3 &\ru,\-\\l o e Lonsole L Loncnle. |° ¢
= These Pﬂ?a&s‘r\j Farks ace $ng +7p=o€ ‘\‘\mnqs 'Hm\- we 3hodld then dcCine in &
i aass
1 (53 Aocmm} e 1a an ’m\'\e.l.\ra.\alc sevite tlass | wemake Hae Fasks

avuilulole Yo anvy u)mpone,vv\'.

oMmponend | Componcn) | Lompaaen }
acw3
R A Il

PV L

Orquaitakion Secvice

The tomponents' “sowric” o6 all e orgonizainn dota

= The tevite Most be made i03u¥q\o\e— bb adaing the @Lnjecrable dewrater

o e, secvice Class!
-  2ecvites twal are inSe.u\-ch % used ]aj o wponent betome dependtacies OF dwnay

Component ~ ek v, Hhe compontat Lant Fiockon Wo +aem.




lndev to &De'g\gr videos

= L packs 4he Frontend (Lijent SIAS) aned the Batleend (Mecver side’)

Whak i3 tng sk o o

Wwtebo o.pp\:oor\-\'or\’!

Wualk iy Pne ‘\Ans\)lar
Pee Rovtiog Wodule” ?

Frontead

web g aoe

AWet HNne vser seeg
Wiwn Hwwy open o

WV

N

T What Anj\l \ac

‘FD(,\)S(A on

Backend

Managestne deaka %
intecnal Lugie of the
applicatrion

- '\“y\‘\f 3 ysed v make single - page web awtm\rims.

* Rppucarion made vp of a colletkion & views

AR gser A avigates +o ane oF He VR Hne application A\snamfu.\\y

fewcides bne paqe Mo Shaw e QOFTLLY yiews

T ZaLh omeoen}: s e Mview” A<4otiched wit ome VL.

User

na\l\aﬁ\QS

N —
> o

ectain

URL.

Ao
QLo
Modvle

— &N .unc.edV /wa"‘\drij T

— cex),unt eV

| (DWIETng Urinponta} |

Prpp Rovking Modile Slowis Uoerect puge o VLY given

= responsibie oo 5\/\ov~'\_1\3 e LRCetr Gompinent bated 0 the UL Hadk the

J Sec t\o\va\cg,\.o_



Ouiz eeview

TS s-@'\\—o\x

T‘:“x anavtoakiong

[ad] f}\r\u‘ Ordes Funckions

BTML g TS Eile

latinship in o Compoent

= Typeseaph vhilites +Yp(n3 =~ views sbietks e ’oc\‘rn ¢ dhe 3ame
ﬂpc IE Py Share e seme L rarckuce
TS oF T My Wave thie Same Fype name (heminal \‘ﬁ)pina")

= congtr inT.S. = “"Einal” in Java
T type Ra¥ing o ubec ) type Animal = Cat! | BDG')
2% ¢sxL . ReaX¥ing = |D°

)
= typeannotations ace a way to exfl\‘cﬂ-\\, sFu.\'C'\[ the erpecked datg kype of a

pacumctue, (ebrn val, or any other variable ‘odnj declared in & pogmm.
* Ta TypeSeriph, +ype unnobations tre optional { RELAL the Lode Fom §x00) becavse TS
is usvally abie to infer the enpected dakatype,
" However, fhoy are ygeffol ko Hoe tmnpilec in Oneeing Fypes ,and Lan help avord
eCTors Aca-\ir\g w( data ’rypos
1. how\'n3 a -EID_&\_E\ be Hne viduen +ype oF anohine function
2. lnom'nj e CuoeXen ke o paCamerer acy of anotler funckion

-
*enables HTIVL element 4o vse valves fom TS Gile as o ‘m,fu-vy inpvt
* 0ka , setting Pae valwe o€ pne i Mie progecties (~ cless Lietds) of 4 TS File
n5lde oF ¥e HYML Cile.
* SHEC inside o quotation macks is TypeSeriph language, code.
Cerice] = "peoduck. peice”
¢ L3 denoler an inpuk
N
T enables HTMU dement do call Fuackions Gom the TS ile.
(busﬁ\)\'-\—vnpﬂ.&xux) = pucnase Lfﬂ?d.uo\')“
* L)) daotes an event linding
" quotnbions indicett TS code; Where tne funckion is talled..
-

*enobles tne v of a valve [Ge\d Comtne TS File Yo be incected dfru.“\,
into Pwne RTWML €ile
LMY = zand —yite
1% orqanitation. name 3%
£/ oY - carl- LiMie >

T Hee TS valve is placed inkothe UL (viabne Wrmy & §2 33 )ag bext




User navtquies Acrive view

4o o VRL ~Hiat ¥he vser $ees & inYeracks with
Wi is va”\t-k N

ko Bgp Q,ww\j Modv\e

Confecks
wmpornts ‘o
O Paxns
~30 LY
s:_::\\.., m,d CANngulac (dDMmponents D
Aﬂj‘)\’*f Somn Lvpwsel .
v oMmponunt HTML/ess B}
Qg':) 5:0“"‘5 Aodh 12 desicilee b Srurkore ¥ Sy1< oF Hnc mpment | Cf:ls Finr)mns
19 +ne UL astd d0
Nodote . * progecty bin nge vser Joteraction
Components * indergolation 3 avent
expose o Synax toanponend Tyeeseript oindiny
N\ Fonck Y (]
Sraric rovie onality o€ your tomponen)
= desedbeg Mac VR Ma } 2 ~
e o ponear;s available
cormponentc call

© Euncxiond services sand dato

cecvice 00§
- yo rexciwe Ao — For omnponeni ko Atsp‘la“a, intve 0L
~ ¥ +ave W ot ~SRrvices ace 'u\igu\-‘a, o
non-VT Funomenality N% componants

Dava Models A'ﬂau lar

Servrees

« Me \nyelCate Hings S -

| . * cenrral\ited dode Source Foc Wwinl

ul ooty prDPU‘\"“ b&\m\—\m st o '1 vkl
no mekinetks) of A Paaak Mt Secviee " Y¢oucet

enpecks ko Wil withh * made availuble b comporents Hncougn BT




FastAPT
Whekis an AP T ?

Wheak (s FagppPT 7

Naris e barpend Seovec?

Wt Ao we vse FaskfP) for?

WWat is He tommand Yo ryn Hne

\ive cepver of an RO T

Whek is o Sheme

\Whot is o dara sonoma !

Whak is an BRPL rSLV\Q.MO."?

Whea does the DpenRPL schwema

delinilion inctvde?

- RhfT < Applicarion Pfo\tlramw\\'-'\j Tnterfae
= an APL is & $oflwace [seb of @pjrnmmfn code Hach soek o€ Punckions
ot @ seb of ch\uy [prokucols Phaud led dIRFemnt (ompuier freqvaes andfor
Sofkware &‘;P\\'Lu\-ib(\s omwmunicabe ikl Ledh obbher Lo l\c\umle. data,
Ceolores UL Cuocrt .nuLH—\s L
*Like v bockend with ¥ Fonvend !
- \ch‘nJ ymodeca Framework For o\evolnp'mj backend AfLs in Pﬂ'“""‘
= 0 backend Rever Catevsck.
= A ce~ec runm‘nj in bur ovd Phad Hhe clivnt-side of an apPHcorHon can
send Cequests +o +o Ao-\-\n:n:\s.
= To imglemen} Servec-3ide cmcHonm\i-l-y.
“\Nhen Wour Seever 8 ruaning | iy 38 within he eontainer
= You can mave Fequesks bo e server usinj Yoor wek baywser, of opner toals —
N as cocl,
= The Cuackions we implement on Pae bagkend ase less -H‘t'vio\\) and m ore Freveed,
on oae ocbieddwe lfu?msibi\i¥7 ; Pers:‘d—-’nj or re-lnn‘e.w'nj data to and
Ceom o darabase.
= Vviterh Main16pPp —— ceload , Where
*main cefers ko Hae ?\5\-\,\54\ £ile Haat contains the FeoctRPIL) object.
T 040 i Mne FackAPL objeck creaked inside Meu'n.laj With ¥he line
apf = Fast RP L)
P relond i o mmand ok makes bhe Server resbart afte
code Anunges.
= o definiton or descriphion of Sbmuhamj — Nok e tode v fen plemunt
M\n-}—h\‘l\a) but jusk an abstrack desedphion.
= A :Sd:»bmn\" Prar cefers bv e Shape of some doten like o JSON wntent,
tinMnak case, ik would Tnclvde b JSON abdrilovies, Hhe dota hypes Huy have, ete.
= OpenhPL 1y o speeifiarion Maet ditkares how +o define a Schuma of
Nove APT .
© ik defives an APT Schema For Your aex. (7)
T Nour APL  padhs, Phe possible pacamelecs H":‘J Yave, ete.
> % can Vo tnelvde Aefinitong — oo bl Schemas — df bhe dota Sent and
feceived by wour APL vsing JSON Schema = e shandardired Formar foc
JSON daka sehemas.




\Whoay doey FastAPT = FasrAPT 1(.vv—f'w\-¢-s a “schema" With aly yE yrur APT

Ao Wikl Dpen&PL sonemas] vs’ma e OpemPPL Standach Cor d.bF-'m‘nJ APls.

Whal iy OpenhP T Foc” = The OpenftPL ttheme is whhat powen Hie inverackive BPI docvmentution
syskems (e welgite ok gMows al\ vt packsy of o prr)

Ik zoan a\se Le veed b qnecsie Lude d\\l\—omu-\ir.n\\j for elienks Yhek commmnicate

With vovr RPT.

tie., for Lantend e mobile applitakions.

How do Yoo creake an APL in = \nenew ?‘S\-\,\M Eile, we ko Hne i‘-,\\w,.-nl Steps
ptx\—\nw\ vsing FastAPT ? — impocy CAVAPT — o P\A'\-\Mn cwss fhat provides al\ Hhe {-vnd-\'ona\i#y for
Your APL!

foom Faskapi  impoct FatAPL
2 2 N
Creare o FastAPT o© L:J'ed- inskanie . Twis olo\'u\' will be Fhe main point

oCinldecackion ko Ceake all Yoo APL.
app = Fatd API L)

4.
Creare o paWn vperation

Whatis o "gata” = Thelask pact of a URL, skarting fambhe Ficst / .

For e, tae “paMn’ of would be " o

= When building an APT | tne pata is bhe main way ko Separate " conuerns” and “resounes’
Whot (g a0 “operation” 1 ™ Refers ko one of the HTTP Parebhnods” | suan oy POST, GET, PuT, BELETE,
OPTlows, HenD, PRTLH, and  TRACE |

How do we wse specidions u\m—n\-uf\o\\‘g > in HTTP prokecol, these metnods 4re used to Lommunicabe b Coch path.

NeT = Whaen \mn\ArnJ APls, We normally use o specific Paw MITTP methods +o perform

speetFic acnong:
* PDST ! ko creatre  datw
* GET ¢ 4o ceadjrinove dato
. PUT bo vpdabe Aot
* DELETE * 4o detere hava

= \a OpenAPL eac of Hrese ! metrsds are called 0 perations.




gD how do we create a

poan opccation Ls\tp ) 7

Whakis " gape" ?

= Witk o lincin he Pormat € opp. ¢ ")
© opp. qu (/M) *This tine bells FactRPL Hnat Hhe Bugebion code
N &vackion Lede heve J—helow it iS in tharqe of y.cmu.-nj Cequests
ek go Yo the pain Y| vsin3 twe 4ot
opecation!
T We can do talr ikl any of Mae operations § O app.postC) | Bapp. pUrL),
@ vep. delekel) jokc.
= The pavh operatisn decocator
= & decocakor (£ Somb\'h\'n_')) in Python is somedaing that you put on kop oF a Funcion
iF you week Yo do somerhing Specifie wikh it
1 @,«Fe is adetorator that fells FaskhPL bWak & Leckain parl teccispoads to

o (eckain ogerakion.

Define Yhe patn operation funckion —Hhe Finetisn below Hre @app
decocaror (ine.
* For o« path operation @app. (& ) jbne Pythen funckion vader i
is what will be called by FastRPL whenevee i} receives o fequest to
e v o usind an ' operaiion.
@ opp.qet (/")
asyne Aef rook() [ Hhe "asyne” Cuackion named ot ;i sl be
tolled by FagthPL
"W Lou\A also Nave exeluded Hhne * sqyne” Weyuord and madednis a normal Funckion.
5 Qerrn Ve content!
ALL e code all Yoqethner *
from Fasvapi import FawAPL
app= Fatt fPIL)
€ wpp- qex <)
Asyne def rook L))
fevurn ﬁ,l‘mcsskzc' 2" Helsy World! §
= Thece ace many objects and models Hiot We can cehura & dnat will be
akomedi cally converted ko JSON .

* Just a Feve possible Hained L can Terurn b o dick, lish, st iny , ek,
12 j ) ) ) )




Whak Wil wats APT, sy
wWhWon we rua Yo \hrL

Sevrvee

7

from Fastapi  impoct FarAPT
app= FaskAPIC)

€ opp- qer /)

Async de€ rvor )

fexven i“mcsakzc" U Hels World" §

On y Fhe Fpl\owh\j peye X

1

“mcsskﬁc": "Hello Worla*

3



Facy APT ¢ Pat Pacamelecs

WWak- ace Patih pqc-a\v\e-\-qs'l - Aec\udnj path Y pacametecs” L}&S‘lca\\\\:’ Mneany Sc-lr-\-\‘nj o pack o€ +he

paria acqutt Hrad qoes inko « pedb operadion, Yo be seme valve Fhat
Con dnen be passed ik Fae path operalion Conction a8 an Graomm\~,
Where ¥ ten Wen be  Stored [displ ungA] othermise used.-
x ample 1 Compare Mais etample $rom Hre previous page :
€ wpp.qer /1) to

@ opp. get (" /ivems [Fitemsia3" ) > bhe ©1 synvax indicat Hhak Haig

async Aek  read_ilem Citemzid) ©

Portan of Y website path Shoyld be
cehorn L ikem ID" C iem_idd decdaced ag a veriable [pacometes
The par pperation FuncHon baket caleh iren_id

The pada in ay o« paramedec yand Haen displays fis L\j

Coling Yo vacable name wibh neo quotes Grooad it
Whak il Mg AP T Msploy?

> Whakever W Hype invo the addruts bar For the path will e qer
Msplayed.

2
“H‘E.v'\ IB" . » :-ua"
1

= AEwe Crange Hhe parh, Hhe page vpdates!

)

Trem LD 1 Veha "
%

How tan we declare P datra

= We cin speeify the data bype iagidc Hne path vp. funchion :"5“‘3 skandacd
‘i‘\“lt. oF a path pucameter 1 ?‘3\'\'\‘"\ Hype annvtatiane

By speiCying a dype , we prohileit Yhe poky from being any-thing Oge ¥ we

Chanat ¥ pat bp an ntofrect \-n‘)c, en HTYP ercor messaqe Msplaﬂ(.
Exk«\?\c". @ opp. 9et C" [ivems [Sitem_ia3" )

asyne dek cead _item(iter_idiia¥) T here, them_id is declerd b

ceruen L% ikem ID"  tem_idd b g inp

The bowser —>

e ID" 103




Whar iE we want +5 vse & pa bl

Pacameter, byt cso have a Fixed P"“"'?'

\I\\\":‘ Aols path sperakion

ordecr maleec 7

q..kw'"\f\'- of us'mj my\kipole

‘;a\—\n opecarivns 1

= RubiCwe thangethe path bs

q [u}
"detail”: [
{
“type*
ElocH:
“"path”,
"item_id"

"int_parsing”,

! r

N r

"msg”: "Input should be a valid integer, unable to parse string as an integel ercey

“input”: “foo", r\cgso\jg_

"url": "https://errors.pydantic.dev/2.1/v/int_parsing"
}
1
}

= We sun Ao s "’j a._.,\ar:n3 mv\Hp\c parh °fl-f¢d-ims. HMV!-:-,WC want
Yo detlare e Eixed pa¥r First  becouse patia speradions are evalvated
in DCAes.

7 Becavie when Hae code iy read [omgiled L2) | ¥ne tomputer only - exeevhs the
funckion under Hne  Ersr path bperation i Ceey Haat mattner Hne wecreal browser
eath .

* This is bne Sume realon May Yoo Lannek “redefine"a path s'gfal-ipn )
app = Fast APIL)
e °“>F-3b\' (.“/VSQ"'s h)
async def cecn-vsers L) -

rYurn E_“&( v\ ’“Mw\-j" J

@ app. gt Cvsers™)
asyne AeF cead_ueal OO -
revora [TRIR! ;" Mocky® ]

whea yoo twwi:\o\-\m. v Bne page s the st
Gveerion s ¥he pAlY one Moat will ever display sinee Hhe path Moadthed firsk.
opp = Fast APTL)

e *pP- get Cluseesfme”) T We have 48 deelare Wne Eixed pate
async def read_mel): fonertan Bor bne parla me” Cicst |
cehocn Luserid’ "Hhe wytrent vsee 1" 3 TP e pmper vomna
Morch HFre pathh yo Wne read. users

e a??.ﬁb\" C[ vsersf-Sugerziay” )

async def (ead _uveers (vsecoid )"

fnckien, A5S0MINg Hnak “met i Jost

e Pa¥h garuwiever acy For vser_iQ.

feroen

vuser_id" T vser_id



Whek & We wank yne pmssilde
V{AliA ?w\-\/\ parakm(s -(-'o be

predeCined 1

T We coan vse o skandacd Pﬂ'\"f‘bn Erven claczl
2. lmpork BEvuen and Pen Creake an Enuves Svb-etlags inside oF 3wr

Neatn.pn’ APL Cile

* Mave Mae class inhecit From Eavm as well as Emm the — 8 Frat

e API docs oW Fhuk Fre valves must be of ‘-np; Si-n‘nj and
Wil bealie Fo rendec Faem toccecty.

o (Cceare o pPotwn Po.ruv-w.‘h.r Wit & fype anaotation of Hne name of fhe
enIM c\ads

l Since Hne valve of ke parh pacameker arg Wil be an enumecalion member
oand Lan'y be M“QHA\'A-) e\se, We can vse “is" ke mpart He pacam.
INQUE ¥o our endmecation membecs

o l\\\-una\-\f?u-\\j , We cen \ivsx- dﬁro.u\-\\j qet e valve of $we inpv b5 USinj
p.! > .valve

s.

Qor Poxh vperaron Can tven CeRIrA @nven memmbers —-\—»\-.3 will loe qvhm.\—;u.\lj

wavecked o fnee correspanding valves Lin Wais (age, stang ) befare Letng Ais Played.

€om envm imPu(‘\- Enum

(:(um (10\5)(‘“-?'\ ‘mpo(‘-\- FO-S'\' APL

Glass  NerNames Cs¥r, Envm) *

alex = “alexney" . )
) of +ne oveilable jvalid

res = “resnetr” vawes

len = "lened"

oarp = CastAPTL)

+he
Cepp- ao-\- (") models | S modNamed ")

1. asyne def qer_model CmodName : NexrNames )

S i€ modName is NetNames alex

feborn L Nmode _name”: wodName ’“mcsso-ae" T Learn FTM™ %

Y ie modName .valve == "\eaey” :

5. ferorn § M mode) _name”: modName ’“mcss:.aa" : “(rondﬂ.ﬂo\‘ "R



\WW\ad il bhe client

bbeSr_r look Lilee?

Con we Wave o path pacametec

Moot containg w path ibse\CT

How Ao W im plemont Mnis

veing Skascierre 1

Recapt wWhak is e adv nﬂ-\'ﬁj(
o vsing Fast APL Co-

pedW parameltecs 1

S, Mbde.‘_nmmb :\‘(A\GXY\L\'I‘,

"message’ T Leacn FTIM®

1

™ ¢9. [ a pothooperation with a pabl.  [Files [ File_patly  wheve

e pacamitiec (54 PabirselC like Cive _path = homo}jnm.kov,lmucﬂc.\'x-\»
* So Pre URL wovid yin Eullbe [ Eiles {homg, jhnco(bc [m\\jc-i\g__-\-x-\-
- OP“" APT doesnt sSvpprrt o W“j ‘o dedlare o path paramiter o contain
6 paXainside
* Howevte, We can skil do it in FasrAPL ,usinj one of Hne internal bools
Com Stacledre , tve class Haer FashAPT inherits d\'reu\-\j Fom.
P ¥uc ppen RPT Avcs would A4 Wock
- \Jsins e M Pt " anaokalian pn Hhe parumeter vadable .
— Foc ex amgple
fom fasvapi impoct FastpPT
deslans bhad <ver3+h:/\j
opp = FaskAPT ()

@ ¥Wne URL atber [ Eiles)

Wi\l be savet as a paraw

m A
€ cpp- qer (7 [€ies | g F“"-E“‘“" path 'y )V vadasie 16 vype path

asyne def reed . file (Kle _pavh she)t

rexrven L8 File Path ¥ 1 File _ paba 3
The cliend Lrowser

.

§ " File Pamy @ M avivemac]tn)”

K

- Ln “5“\3 thwock & inbuikive P\J\-\nur\ type declacations, we ek

* GAtvur suppock — error checks, aukbcompledion, etc.
® Dava Tparsing
P Dakre validation

* AP anndkalion & wvtromatic dowmentation.

" we Dnlj have ¥o declact ¥memn onec.




Foasy APT . Query Pacametecs

Whal ace © ey parameters "1

Whak i o C‘,ucv—j 1

Example £ declaring

ety Pacamerss 1

Wat's Hae poin} of declacing

S\ip and limmiv as #jpc. i 17

c-fﬂ‘ ﬁv&fj pacamerers have

deCoult valves?

How woolk Yais present in

Me  Lieny brewser?

- nm\s obner pocameters Maat we declare inbhe def  (paMs opecabion )
fonerion Phab acen's padh farame.-kn are intecpreked ko be query paramelers.
PRGCALLY we Yenew iF|when it 13 4 pabh parameler becavse the path,
in . gqer C 722" ) Wi\ Contain o packion @nclosed in woely Lrackets
in&il.o.\-\‘nb Hhod 1k 38 o pacameter Bnat bhe Contion Wil Phen use
€ opp. qet (M ivems [ L item.id1 ")
= na URL, 4ne i""j is e sek of Ko:.] -valve pairs fhar 9 aGtec +he
in a URL . The \u.j—ve.\w_ paics avre sepacated by thacaterss
- indne VRL

he quecy paramelers ace!

{SKipz=D & limid+=ID ;

‘Skip ,with a valve of O
(43.1 T Ranid yWit\ o valve € 10
Crom Fua\—-n‘ai fmpoct FastlAPL

app = Geast RPI L) rype

dec\acation

€ wpp. au\- (" ivems| i)
_—
4] 0svnz Aef read - itvem (SwipTIA¥ TmIRIAYC Y @
cexorn L Vswipavmis " Skip ) “lienik numis? : limik b
+ Hhe path v, Evackion takes in 1L pacamtiers | anint "SR ok an ok " limid"
* Since Haoy act assumed ko be qUeey paramedert, He atecvter WMl look Far Phege
pactm orasin the URL afiec he | chacacter.
2 Sinee query Parems 60t part of e URL, bhey an "narvcaiy? Shings.
- oy by ;\u\.rrnj e witha pn\.\,,m 4-\,(,“, +he pacams ure tsaviried Fo Hhat
Hpe & volidated aqainsh it
*This is aobA | ik gives vs the same adventages as those desuribed foc path
Pacumerecs Lon peev. paﬂo)
S Nes ! Stnee Phe query hEe itnka Fied pack b a VRL path, hey can
have defavly valves .

> Give query pacams defoglt vales by declasing Haem Tnslde ¥he Funchion’s acaumont
I # 4 9 )
async def cead_item (SRIPUINY =D (Iimik tiny = 1D)

= ¢ we replate Bae U in F\'a.l wikh Hhe line above ,¥hen 30\"1\3 Fo the VAL
(ava ns query parems) displays tais
becavee we sek chip and it b 0 and 1D Ly defuutt. § skt 1 O

— The vRL Tkt 1 107 3§

wovld cF&d—ive\j be 4ne exack samMe | and a\sp blkplmj s _,T
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Whar is bhe "irem” D\-Su.\-"‘

Whar dots ™ ikem. vpdate” Ao’

L "sweietn6 | it 15 1
would pnuw/.\\'splmj
00 Wy¥p eccor Since ik isn'd oF Lype ind.
- 6\3 setking Hueic defavlt valves Yo be *"Noae” |
Cosen Gaal,-hpi impoct FastRPL
app = fasy RPL L) iF Notiring is peovided far
€ app. 30\_ Ry, ivems | L ibem_id ") Qo 4 ced- ko NORe” \oja\&m\\-

Ssune Ael cead - ivem (item_id ishe g toske | Nonee=None )

i “L.' eka if q # None
reburn §ibem ID 18" emid Mg it g 3
reduen § Vitem ID i€ 1 ilem id S

— used Cor ‘-\'np \m‘(v\-\'nj' bo indi cale thot (L'l&a Union Yype ,meom\‘nj +had it

con be 0Ny ofthe SpeciCied types
Used ¢ You wWank o Pacameter ¥o accept multpie deda bypes .

Foc ex, vart exc | None means #har vor Can eifnue be a Sheing sof a "None' dype.

We can alss \iuﬂ-uﬁ\j Make query Pafameiess required |nen-vptional by nok d.u.\qo"j
MY deCoutt valve.

= Same e tny e d.b. , Foc ex:

Coomn  fasbapi (mpork FastBPL

app = Ceast RPT O

€ cpp. qet (M ivems| ™)

Seritag defastt vahe of
bsyne Aef cead - item (‘ghoertbssl =False ) 1— swort ¢ False

9 gl, “Nv_ssaad' L "hello!" E

i€ nor ghory * i€ Short i False  bnen Theet i3
Ve daved .
R .
ke updare (1" descdprisn i love Food” 1)

ceyorn item

T NEW ' nokice how Hecan creare an object (fikem™) Hhar SFores Hae enkire JSON
TeLPINSe Lody ... which we Can Aen Tehics inHie patn op.Gunckisn . s oppused 4o
diceckly reaking Hee retpnse in bine reduen statement.

= (A way +o vpdate|add contents to the JSON response Stored in iYem.

= T tne Example above, bhe descriphion Field is added oq

oblee the ikem —id Cierd .




How do wt poss & ool qvery - %3 o tne Following would be atteghed L4 the pacameter chort defined in e Clample:

Pocam iato +the VRLT intecpreted 08 Shory = TRVE nteb amicd a5 Sleors o EALE:

(60nd 35 0n)

> Andk even Mhr;,b|L;\'§ noY tate SRasiMve ,




Foasx AT © Request Body

Whet is a cequest 5,431

\Whak ppecation dowe vsety

send doxo Fom e cliony1

How do we Qeclace o (‘f.qvtt*

\:oe(n"‘

= dara tent by the client (Bke abmuser) +o youe APL
= in FastAPT | we declace fequest bodses vsing Pydantic madels
*Pydanxic t « Pybhhon Wbrary for data modtling and paccing Hhak hay
LECILient dara % ecroe validakion,

> Daeof post L), pur(), delete O3 jor patchl) — poskC) it bhe mask

oMM on.
= AVmosk qevec vse 924D bo send data.
1. Creake a dara model Hthal deCines all o€ ke Felds of dne cu‘uu\-guj)a\no\
Hoe daro typecs) bnak Fhew Shiould actept .
T We declare This dava medel At & Clasy = speciBieally | & class Haak inkeriks

Com Pydantic’s BaseModel ciase— we will have 4o impoct pydastic BaweMude) +o
do tnis.
* Once Cilied in with dota Com Hhre client; Yais model Will ke used 4o declace a
JOON “object” (Like ant 4w Lrovser ovhpeht WEVE seen 5o €ar) that dis Plays
a\l 0T twe Cields .
= Cor example, Fiis model cpuld declacca Json object like
& hamer: " Foo™,
“descciptizn” 1 Mhello”
Terice” 1 45,2 3
L. Creake & post() padh operabion whose fyachion Fates Hne deda mode)
L\0sS obiett ot o “lopdy ! pacameies.
fom Faskapi  impoer FastAPL

Croen \a\vo\r\-\-tc import BeseModel

class Jlem (Base Model) *

Step
ge name * w7 we can givc. mocke) abhAbvie’s
1PRe . defavi} values +he same WAy asg
d&l.ﬂ?\-\ur\ LS L o Lers it
Pdﬂ/@- t Lloat IND“E. = None
app = FastkAPLO)
e & app.post ( [ikeme/ ")
2. async def create_irem Litem: Trem) '

rexven ivem



= Neu L We can declace \,od\J ,Path, and quecy pacameters all in the same

Lan e declace mul-ole
Concrion jand FeskAPT Wil be alle by rlcoani'u which it wWhith ¥ then dake

-\-\1 pes o€ pacamelers ot e

Lame Lime? data Caom Pne Locreck olace,
@app- pvi (" ikems [ 4 ol ")

0sync def  vpdedcDiem (avemid *iny | Wemuiliem  queeysicke o\ Dk

celura .- -

How ace e Funck<on paramiiers = i tne pacameder is alks declaced in the path (it Wil be vsed as o Peth

poramerec.

rﬂcosn('bto\ 1
™ € bl pane¥er (s pL a S“‘j"‘k" bype - like ink float,bool bhryeke, —it

Wi\ be indecpried os o query pacumeter.
= i€ Mnt pacaneder is declared o be Mt Hype oF o PYdontic Model , it il

be inverpetbed a8 o request body -




Lecture Notes — Obsecvables and HTTP chient

Whar dy we specify when

MQV.-{:\3 on RTYTPO \"E_\v%\—
LGrom bhe Erontend ) 7

AR ddes e Copavend Lonne st

o vve boocend T

\Wha is Phe HTTP Client” ?

ij(O\W\p\t. in an An\e‘v\m— Sexvite

\aseT

ok ace dhe ITTRC Y

Mmeknode 1

Whak is W rexusna Yype OF mese
Mo ds ?

\A\Aa\-—is oan Oleervalle 1

- A Cew Fhaings *
1 The aion Fnak We Wend 4p perfocm — aka one ¥ e HTTP metnods
Lsoon as GET edST, PUT and DELETE)
2 Tae B endpoint ~ refers by dhe URL where your APL i< available
* For exammple the APT Fur He cax) orgoniiakion page ' ak Hhe
endpoink
* THIS oL ©s ghece all oF +he ISON Sihemos with +he dova are
displeyed LIike the exumpiey Fam the FacknpT Furonal!)

3. Lbccc\sinna\\\\g) nor a\w‘\\jg ) a fU\vuA- \:oo\J * dava thet You are su\ehnj

Mw\t) Your rv_n\vcﬁ

= Ragvlac secvi ces ! The same ones Welve Leen vitny

¢ The savice Class is Where wWe make Je HTTP ruiuu:\'s

* gervice clastes ace respansilie Sor u-\\rt\g ¥he orrect bagkend APLs

- A 'Hl\\'f\:) build inte A«ﬂ\)\-\r Maat al\lows Hac secvitt class o make R TP rt\\ur\'! % recetve

(ninen O\
noeswinet
doram§ 8¢
Fecn type
eelp readr

HYTPgpunte e

¢ (nSr_L\- e RTTeL\ enY dbje e inke e Service clase' pastructor

expoct cluss ProsignmeniSevite §

wnstakur CErotecked Wrvp: HTTPCLliem) 43
35-\—Ba\¥m (R ig s +he T APL endpoint’
Hiisnirp. qeX<T> ( lapi)oraaniaa¥ions) @ 3

= T\M3 Lerespand ba name Yo ¥he BTTP merhods:

)3 Hoe dako Hack we Wank bo send
)

o * LTS
L) +9'3°\_ ¢ ﬁ o tre badctadk~ (hine Form

. hide. poss 2T S ( ,° ve.s-\-Mbd«.\S; € « dara mode) Lavs

J ?‘a“suc?\- InvesCace)
Wede. pur 21> ( yrequesrModel))

T hdrp deltte 2 T |+ i)

|

*ne dype, T, s dhe Aokra model Lhatr APT wotks With =~ aka o

T\M».Sc.cfv\- invecCace !
™ aa Observalle T2 objeck, where T is b data moded !
= Park o Hu pocleage
> fRpresents an aSYnthndvs Skrcam of daka

= To attets a valve From an observable | we svbsiabe Yo ik,



i}M\P\L oC Sv\asv.ﬁ\»\'n\e] *o an

Dbservable 1

So how is Hais Dbsecvalole used
in e P«\:\u\ur Qerviw (Wwikh
HITR et ) ?

Lxplanaxion 2§ ow this code

onnetrs to e RPT 1T

- My Dbsecvable. subsucibe ( trexrValve) => §

wnasole .\03 CnextValve) |

1)

J
= Hoe  sulsecibel) merhod dalkes a Gunckion 08 @ pamameke
- W\"""‘""“’/ng Heoe thak & new valve [data appeacs in Yae Shream , it

is popvlared in¥d e Pacameter inpur of . Subsucibe —in $uis cate,bhe

nexkValve feld .,

“hwen, Fhe Cyacton Hrar we provided Will ke fun Lt-ma ot Yhe valve is updaied)
= Cevised example of on (—\n%vlm— Servite classt

expoc b cluss H».ssiaﬂmuq&rv\‘u: 1 opeaficd (.00 *3\*- Y
We metae d )w\'\exv-
h&sivanm«.v\*- is Yne

davres wiode! Yar APL

Wodes with.

Lnstarer Lerotedted Wiro: RTTPLLIEem) $3

EADara () 1 Dbservable £ AssignmentLa > §

fehurn  faiswrvp. qer< Assiqnment L3> C | aps fo‘ssijnmm‘);
3
Ma¥i0g4 an LT TP request Ly Hae Lackend MRL
T RCUALL: tne FaseAPT Pubvon Cile Lonkains «leunUn of path dpecations
(Labered by ¥ne € detorerer) jeach of Whidh speetfy Z dnings:
3 M operakion - e (U, puk, < poR, e
1 The Porh assdiiated Wik the opecodion Luactien
= Then, under eadha bF Macie path operakitns is o petb bperation Cunchion whion
e escerxlally a medrod that pecforens Some baske requcding e detra (Whion
% ceceives Crom Bne Lackind Seevite)
= foc , the assignment. py RPL Cile £or the cbove exanmple tighte \obk Like

api = APLRouver Lprefix = " [ag ’ILSS{ﬁhMUr\‘\'“)¥

@O‘P-' ) % ex (O ")
deC RE— assignmont C ).
revocn . BssignmentLiss()

< Pne above mevned cexurng an AscignmentL] \isy HFcovah seme mohod Cooen Tt backund getvice.
T S0 BASICALY, i€ we want +o exetwhe Une faske [code b€ one o5 Lhe apt oferatires
L Yre Lonkend (secvice ::_\ass)J w e ute he RTTPONAT mePnod and passio the
YA o€ Mne opecakion WIROAWE wWank +o Lrecde % vge
* I s example, culling Haisntrp. qet < Assignment £3> C faps {msijnmn;‘ );
saue.ss&“j ovieg botve AP ¢ cpYoassigrment €yneiion becavse we passed in '\Misjmp‘n\"

oed .qerC’ ") cefees Yothe Rovier endpotat pr:('—b\"l <o ire & wmarch!




How do You Use he Dlject
CeXucned &,\.,) e HTTPClieak

Mgl

G xemple

\A\A:r) wold Hae UTTP Llient
Want Yo vse Observabies

nstecd o€ (elwe (\in:) Me valve

daceckin 1

-

= Sine e cebuned shject i an Dbservable <

>, W cant just
Ajac\-LB o\ R WA DA A rebycn o

Dbiu;\' .
= Tnstead, We call Mo Methe X whick relyens an observ allc, ¥ then

SVoseabe ¥o it & pavide te desiced code Tnside the Funclion bt -Subseribe()
X’A‘U-S as o eacod"\t-\-f-(.
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3

Makss'\anmw\&xvi e . Tr\-ba\-q 0) . $vbstabe (L atgignments) =3 S

tongole. (ol Msij“mﬂ'\"S)')
1 ) .\
7

(e peint Mae WSk of  Assigrment objectd)

if wWe woived ontle Secvec A\'ruuj +v process whet & aceded bo Ao, t*wovld

be syntwnsus und we would block on thwe Fnekion call=mesning

0Ur grogenm would ghall  and btiomt thoppy

&«sim\\j ,we e Dbgecvabis for u55no\l\fvﬂj.
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1. ?ssckam\-\'(, models dheCine M Shevervre € dara Maak 16 Sent oud kv\) e backend APl

L. Tht_\ﬁ asp Aefine Har sheverre oF data Hhar FastAPT expects do Work with.
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4

medhods, € UL earension (af+ed )

- Main. ey s ke Fep Vevel opi File.
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tode Bravs pMost SpedFie T individua) Parts 0€ e coxt webite
= DeFinition[novien & " Fhe backtnd’:
*wWe deRine S seve Cuackions
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1- bms\\\v-r SRrvices — Welpro Fevcn & Upetede dato for o aﬁ)\\':r\'—\u\
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SELELT % FROM < > WHERE < >= & y
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SQLN\;\M.\\“: Lersion inko Drgservice’s doundted as 1‘&‘3
s atle W, “
iniHoN1er Jand reer +oik vstoq +his fiera. culacs

R lisk of znl-il—y objecks !

- REChALL o SQ\,N._\AWS represenys a

in Yhe datrakase while eveey
ingtantiaked

fepresents on in We SBLYakle bhak thhe Class defines.



Now dowe revrieve all pe Hae

dara M MmaArthies some

onditkion 7

Examere?

. Convert Wne Gish of U\\'i\rs' objecks inko o lisk of pa&MHc Mode) dojedks “s““ﬂ

e a\ru‘vﬁ deCined Lo _wmodel L) fyackion
(and Bren PYY all of HS (Yo o meXod in Hae backend Servite 1) &

‘Fioal vecsion of ODrganiviationServite
class O(ﬂam‘mh\—\'m&x\lir_a:
0eC _inik _ L9e\® ) cescton: Sesston = Depenel LAb o sesgion)) !

Le\F, _ Seesion =<es3ion

def ¥o_wodel (€)= UTSanha\'(nn t

@.C\assmermod
4e€ fom _woded (A\S ,model Ofaqr\iln\'h)n)—)&\p'.

rexuras a \isk o ¥
Orgeniation Pﬂ)ﬂﬁ'v.
queey = seleck (.Drjﬂﬂiw'\-fonEV\H‘\'y) Model olojects

def WD ara (seVCY— l\'sﬁ-(_oraomiq,a\-‘mn]‘.

enkibies = se\€. _segsion .scalacs (ﬁucf:j d.alll)

mpdels = entity. fo_model ) Foc entity in entilies]

fetrvre modelg

Pyron Syntax brick et pecCarms Hhe F»hvwinj Focloop in one Line’
models = (1
Foc u\\-'\\\/ inenkikies!
tavdels. append lenkivy +0 _moder())
- US'\'!\% Wne, ey builder ! inStead s¢ passing Hhe hadole’s enkity class inke
Seleth () jwe pass ib ok e session objed's s:,ss:on.q'w.rﬂ(,u funckion
= {hen, we add Filyer tonditons b our foucy u;inj session. quecy (). whefe L)
7> Finally, afdec cddicg Eilkers | cal LaliL) ko gqer AWl fows o8 dura Wnak madch
Fwe Eilver.
- Sq.,) we wWarked Fo cokrieve al) @ws oF Hae oganiaation kulic wihece pub\h,":True, B
o OcqaninakionSevitt
def el public (se\F) = Lisk LOrqaniations ] :
entHes = SAE, _gestion . query L0r5an;-m+m;_m—n-y)
.whece LOrﬂqn{-\.A\‘iN\Et\H\'y -public == 4rve)
LanL)

evuea [ entity Yo_model() foc eatity in entites]



How do we rercieve & Sfl\ﬁ\c

m"’l’) Eom a fable”

Exo.Mp\e. 1~

—‘N(‘i\-fng

™ By querying ¥ne dement based on ity primary ey »using Fne  SQUALOnemy
Session's -FFER %) Me¥nod | where
TR T Mne desiced table’s envidy elads
TN 2 ohee primany ey
= Sy we wont a funttisn de fezeive an °rq0nT AR a0 alole u\\-rﬂ ‘“3“1 pA
de€ et _bv _id (A€ id i i) — Orso.nimmn 8
ey gl = Se\C, _sersion .cﬁo\- (_Drjunf'm\-imh\-\'-\-y) i)
revocn m\-i\-fl- D model ()
T rakes in the desiced ITD number a8 o pacameder
D %er Q) rerurns & Sintsh. ux\-i\w, 180 We Tetuta A s\‘n%u Oraaniu\—'\m\ mode\

Dara —

How dowe Write (udd) new
doata +o Mae datubase 7

Nos bne data SucLus(:d\\vs bean
added +o e OB abrinis P,-‘“.\.’Y.

How do we execote Hne

“reuasattion” 7

- \)sm3 Hae Sw,md,unj Session’s .okl fuaction!
— 5‘-3 We Weant fo add anew oraanfmh'u\ ko Hne Drsnn\"u&’ﬂ'nn" Yavie inthne
dornvase.
- la ¥e baceend gervite yCreate e now L cceatel ) Fncton that fakes in
6 new oecsaa'\m\-ivr\ as e paramelec,
* Sicve we are reetiving He ntw|dada o be added Famthe fontend via bae
» Wais pacamerer Wil be/in the Form (B.T)6F a Pydantic Moded

- lonverk Hne model input inkD an &n*\-ﬂ'\l and Use .adAl) Fo add it do oor

Yronsacion ¢

L Aver i del ko Ontd
def creave (<o« beq 5 Oraan?w\-\'bn N— Or%aw\\' wekiont| & P | G Y

vsinj Fre DrgGnkty
CQass! Shavie tonversion

enkity 1= Or‘gcmi'wv\'fm Enkty. Eor_ mode ( org) /

monod.
Self.__gession.add (envityl)
- No yNDE yer. Becavse .addl) muvares ¥t slede oF bhe database it Fesk appends
e aorion b0 dng (uent dransakion, Yo be tommitted wivnh any o¥ncr dﬂﬂ"ﬂlu in
aewocdonce L) Hhe bransackion all-br - no¥ning principic.
- Simi\a\r o and Hnhen in Gtk

3 Co\l e ssion's .comait() meraod (inthe createt) Funstion):

(code EX on pext page)




"Final" vecsion of OrgenivabionService

class O(‘jaqru.\—\‘un\ Secviee:

QeC _inik__ L3\ cession: Seaston © Depends (db o segsion)) !
e\f. __ Session zcession

Ae€ Yo _wnodel ( serE) D Ofaomhn\'im\ *

@\ assmermod
A€ Fom _wroded (A model? Oranni'(_q\'hm)—)&_\@:

det  a\\Dakva (1) lisv\-(_orjur\iu\-‘\on]'.

del  CleadelRe\¢ L2L.) B Ot‘aavﬂ'm\-\'bn DR 01’3:«\\' getion
unkivyl = Drauni-\_a-hv:\ En Kby, Com _ mode) ( orj)

A€ ion. ¥
Self._session.add Lenvityl) Now e dakabage

Se\E. _session . commit L) is upclated

Cl fetuen  entdy.fo _model { )l

wWelnowe our funckinn revven Fne objedk Phay we treaved —in model
Eoem —Ls ensure Maak i wag been creared torcectiy

—Deleing Dalg —

How do we delete dote Fom - Ustns e Sabh\docmn Session’s .delete ) funcdion!

e davalbuse 1

Exommple 7

=> deletel) takes in Phe table entry —aka o fow o single uﬂ—:\-y Dlel—\'—‘H/\a'\'
Yhovld e deleded €mm Hhne database.

' Similar +o cceave L), we must commil bhe delele athion +b execode e bransackion.
- S“j e wamt to deleke an ijﬂﬂfm‘\""'\ form Hne " uraan{'ud-\'m" tavie inthe
darubase ,wuivs I,

A- Obtain fne C"*"jl"’”i“‘\' Mak you wWak 4o delete s8ing lhe Session's .3«.\-L) funckion
(RSOALL L “mmlil\j daka)  Cecrion.
Pass Unak envihy inko . delekel)

Cal e 2e55i00"  .Lommit L) ro eaecute Phe ackion.

(backtnd serviee)  rganitakionService

Noss O 9 aniva¥ionServite

def dereke _y _td (gere, TaNvmtinr) -
ey L3 SRIf._session. qek ( Drganiuation Entiby idNom)
SUC. _sension. delete Centiby 1)

SVE. _gession. commit( )




— Advanced Quecning Technigues (Goc feading dava ) —

\—\ow Can We Mmakee o C‘ve(j
foc datra Frel makrihes

Mul\-‘Ple condivions 1

Example?

Now an we mave o very Eor
dava Wy ax Makrcwes eibhaee

o¢ mulvigle condirions !

“\l\l\\'ic Mie (onditions ace altecnalive

vo\ves For Yne same Fie\d T

= RECALL Mot we vied -avery C ). wheve C ) Fo revcieve aW\ D€ Rne
dake, Fom a kolle Mrst makched one condikivea,
~ {o creade o ey €oc mvitigle tonditions wWhivn aW hove bo ke drve — b“igﬁ\\j Foe,
boolean %k \03'\‘-' we can either @
A vse muliple | wWhere () Calls onc abter Hne obhir inthe same line | or
o Pass il b6 bne condtitions oo single wherel) €l as wylPle acquments .
=> Q-'-\-n‘wrnﬁ a\\ brjam‘-x_ah'orn Mnak are public % Hhak have “Lacolina in the s-\-n'nd name
in e “oame’ Gudd e balie Thad we wank bo
IS Searcn

enikies = Se\l. _session .query LOra anizakion Ealty )

were Drao-v\\"\.hﬂonﬁﬂ\-ﬂ-\l Spublic <2 drved Pae it Kegwordk s utteh bu

searem ‘*"‘."j—"‘l"‘ Qnteies

.where ("Cacolina” tiq Oraa.nim-\ionen\—i\-\, Name ) .
o ﬁ\aunwvrn\

&)
.

envkies = Se\C. _session .query LOrganizabion Enkivy)

-Where { OrgoanitationEakity public <= drue | "Cacortina i Dqaaitariontkity name)
A\ V)

— Ale.a., beolean POK"ID&ig Qlive Hne (1 specator)
> To creave o ey for al\ Aava entacs whert ab \east L of mvidiple speei€icd
LondILR0Ng | we Lun VSE e 9\3L\M-\ OR operatur, R
&\If-r:‘ for all erqevitutione fnok are €itwer public OR have " Cayolina"
0 Mnete name (or botn ) |

enkikies = <el\b. _<ession “query LOrsam'uHun Takivy)

. whore (( orja_{ﬁ‘u-.\ﬁmEn\-ﬂﬂj SN == 4rve) | (“Cearolinajn D(‘aqnhu\-\'mﬁn\'i\-y_nqm))
oy

AN ED]
When vsinj e "OR" (1) pperator, grvadsEions musk e sucrounciedk by

PACEHRFWESED by unex pected ercocs could oceur.

= We wn titner 4o Hhe same synkax as above, OL vSe Pre Lin_ ) mebhod shorthand,.
query For 0r30.n\"1n-\40c~s Wit eidhee oF 2 o079 Names :
enikies = <elb. _session queny Lorganitakion Eakivy)
. where Lofaon\"u«\-iunEn\ﬂ"\'y pame .ia_ ([Pesrs6”, VR Qb ] ) )

AN &R

pass e opHons ints .in_() as arquments



Database RelaXonships
Whet are dakravase

feNarionships 7

= They chefine the tonneckions berween Hnt bavles in & datubagt , and alvw

for Yoaes Lo cefFerence obher tabler (\ige PpinHr:j ko other tables' antaes focex)
~ 3 main by pes of databose redationships

one - Fo-omne , one - h-mqnjj
ond N\M\ﬁ" o “woany relarionships .

- Dﬁ?‘“*;ﬁa on e cerationsWip \Qo\) weant bo Ls‘\-mb\ia\,.) \150'\\ need bo Mod.icj \aw«'
What is o bRe=to =one

SQLNMMA En\-\'l«, Olasses For Hhe respechive Yables az.wrd\‘na\n.
D.&. relavionship?

> Lo tem in one tavte points ko A mosk one irem in another foble and vice
VeesSea .

- Qramnimbtuns andk Hacic Presidents.
* Loneecns tne “orqaninabions” and * veee" batbles

‘Cacw orqanilarion only hag 1 president ,and tach vser can be +he president of
o most 1 urjav\i-\.ul—\'m.
What is a VN -Yp- Mana .0,
selakionship?

= Eacw ivom in pne talle poinks to Many Wemg

N anotee babie, buk items in the
Other kable (an poink +o ab mosk ene item in Hhe original tabic.
i 0"3*“"’-"‘-"'““3 oand Hhe Events Bhat Hiey host.
* concerns dhe nra,,,n:—m\-:nm"

and “events” bablec.

" Cawn brjhv\i-\e\\-(m can Motk numerovs events but ecch event nn\n ay 1
ﬂ(ac.r\i-mx—(on Hnak nosks it
What i o mamﬁ—\—o-mmr\j

= Can iYem in dae Fable can poin+ H anj iems ta another Fuble and vite vorsa.
©. % cervatrionship? = Events and Ancic registered ablendees (vsers),
* CLoNens Hne " evenrs®

and " USers” Fallec

Many evenYs ot once.

* Cach evtint can have many rc.aisk,-—zd users | and €Al vser Lan alss rzaishr Cor
= Lmplemensing & Dne—to-One Retatrionship —

™ e¥s e Yne o¢ gUONLAiIng ¥ presidents” example From above. We can imagine
the 2. lavles indne SEAUDaMLae Lo lovk omethin
Toble oraanitakion

id (*) | name

desceiplion | Public
sar

oot
~—

pra C*)
— e ~
- ~— =

13ke Ynig ™

Toble vsers

——

Name

inv She

A ~ | —~

T RECALL Hat each of dhese Fables is represcrved, \:5 an Oraw\'-m&-im&r\\'f\-w, and US‘&XY\\"\'Y

dass (\"cspe,u\iw\\ﬁ') ,where eacih 0lvmn in dhe belle 73 a Fle\d in ¥ne bty

> R<cAanL tat ¥ Aenobes a Prfmqtﬂ n&—-&-\m. vnique identiCier fur o row indhe bable.



Wheat is Cort\"a«\ th 1

Whece db we implewent Mae iden

o o “Fu—grsn us“ 4

Sotow 40 Yov odd o 'Gwdan k.g,j

Gib\* 40 a Nabie's E“H'\'j 7

Ex]7

How do we a\c_\-\la\\\j acLess Hne

LnH\-Y ob&u\— Eroen cnvbnee belte 7

What is @ fL\A'HO(&\Mp Rield?

= \laa J.oc\-h\orase, 3k is o Crerd Lowmn) Hhal relers ko the Pf:ﬂhafn \(n'j of
onoHec v-abole -

*“ Mus q\\ou\‘nj ¥ Yo refervmee fesords in o AiCFecert +abie based

on Hreic vnique LD
> CreaXes o celokionship bedween 2 tubles in o DR
~ The bu:\a.\‘rj blooe Lor datobate redationships!
T \C we woak 20t DB Lakic's entrAes o referente andhner's ,then we wosld wank2ads l.nh-j
ko skore e Qrimacy ey valve of #ne Dhher Fable'y Oy Haavik is “laked 1"
*This 1S Mhe pucpose o & Coreign L) colvena / Fietd.
Y ﬁ&-&\‘ha a Ciend o te Dfaumhd-run Fable Hhok Stores Lhe PAD (whian is dine,

PR’ of bne uvsec table) of eactn Dequninarion’s president

Tolole organization

i ()| name [public | . Frads) .. [ president_pid (<)
iak

e w001 ind

e ~ —~ =i =) = e
~ S —

ol ~—
~— — ~ -

= The 4= symuot denvies o foreign ey Field.
> RECALL Pnar we vse, Moapped _colveanl ) +0 defiine Fiends in our ‘-able ¢
id: Mapped Cinkd = magped _ totvmn ( Tokequr, prican _\mn = True Jauboincroment =Trve)
-To Sm a olumn Yaal ocraing o G‘-oeu'an k""j ,We Can pals o “Fbl't\'snk-tj(.)h
dbpek inko the olvmn vim Mmapped _ tolven
1 CortT%n\oujL D takes tue columa oF Hhe obher +able youwant bo fefecence as
s Pacameter, in¥he Formal Fable. Biold”
- \n Dfsomm.u\—ron__a.ﬂ\-i-\-n.(:n 0
c\ass Or3mnim\-toq(;w\1-\-7 (Ef\\-i\-T 30.&(3 B
__Yablename =" nrsaﬂhn\-im"
1d ¢ Mapped Cinkd = mappeed _ column (Tntegen priman ey
= Teve | aurdinccement = Teue )
fname’ Mapped Lste = magred _ioumn LS"""‘ﬂ,nvl\b\‘a\e‘Fﬂ\ )
?fesid.u\‘-_ eid ¢ Mapped Cind) = magpped _ cotumn LFor'-\'Qn\ct: L“uw.ph\“))
pusees 0 the "pid™ Lolvmn o Hne “usee” dable
= Jusy Lfcu\-inj o Curelon v Lie\d isn't mpua\-.— eacw nraanr—m\inc\ enton necds
fobeable ko acceas Pne OserBnkity object et ¢ “president — k™ Freld refect bo.
= We establich this conacetion vsing sa\,me,\.‘uﬂ relaronswhip Flelde.
= Fields in vine enkity class Pray do nok exist in ke toble av columns— but

Hieir valves are a\l\—n«\a\»\'w\\n Popvicied \,\1 SG?L#thch When data s t,e_rnj read,

TS S how We popolate our eatikies with dave Grm ce\ativnships.



Whav type of objecy is a

elakions\nip Coendh?,

How do e detinc cedadengnip

CleAds Maay gotow bp ont

onotvec 1

[Ex]?

Shores Fhe Vser dakra

o€ an organitation’s
Presideny.

Skores the orﬁamha\»inn data
foc an nrsuﬂi—l.uo\-iun Ynav A

. C.
User ishe ?ngkﬂk L

——[— president - Mapeed (_}\J st.rEnH\\!"] = relafonship (back _ popslates =" president_gx”)

= relakions\hip Clelds are JJusk \iee way obner Ple\d,, basl‘ca\\\j a sk
o€ daka —w Juseiant Alsplayelh fn Wae Q..

7 Poc ex, Orguntairion Gotity . name i an vbjeck whith is a lisk 0¢ all e, names
0 Mae *name” Columa of Hhe Fawle. Stemilarly (Jram\-—m\-\-u(-,n\-\'\-y -prestdent _ oid
18 a \isk oF all Bne organitation enkries’ respeelive prudident pids.

= \ncaon m"“l‘f\ Aass, We tleate a relarionship Field Hhad poinkg ko e
feme of he obner entiky’s Telakonship Cield

™ To wweare a relarionship Fiold, we vse $ne tevavionshipl) metaod
Cavner Mnan Mmapped _ column €,

= Syrvax: < > Mapped C"

= celakionghip (back _ gopoleres =

|\J
u)

= Rece ace our Cinclined Oraa\mm-\\'an‘:)rﬁ-;\-y NN UScrEnH\-\, Clagses aCrer

(_g\—c.}.\ﬁs\ninj the one-to-omne relakionship @

Olass OraEm-H—\l (Dec\ambive Buse)

—Yable Name — =" D“ﬂﬂn\'-pm\-\'on " 1 tale name
dT M o\fpc) Cind] = mappeed _ column Llﬂkqu ?f\'mnfﬁ "ps
= Trve , avkdinccemeny = Trve ) C\‘Q,\A.S

0ame > Mapped Lobr = mapped _ovmn (S“'n‘na}nul\h\;\;'—'— Farse )

president_oid © Mapped Cintd = Mapped _colvmn (an-a“u.eﬂ ("see pid))

felation
Ship
Elald

/\§

Says ¥rar Mnt data bype 06 Hne

pm‘n\—(r\a 4o He relakonship
precideny Bikd is a USrEniiy dbjecy.

Feld in UserGrvidhy .
i SG\_H\unmj 8 Smac} enovalh ke kanow k» POpUIATe Hhe president Field wikh dhe Vser bty
objeck Wit re same PAD a8 pne valve Skorcd Tn Mae peestdent_pid Field.

Ulass v s;rEn\-\'\'Y (Dec\amtive Duse) *

w

vser

—Fokle Name — =

P M apped (k] = mappedd _ columa Llﬂ“ﬂs?-f‘J peimany _Rey
= Trve | avpinccement =Teve )

Aame - M“‘?VU\ Cste] = mapeed _tolumn (S‘-r\'nﬂ)nv\\u\\qlg=Fa\$t )

Fu-‘n\-ma to the relationthip
Fieted ™n Dfaam‘uth'qn&\\-i\-j

,—L‘
1L presideny_or : Mappes (" OrqanirabisnEntiby* 3 = relaxionship (loack: _ populates ="president”) |



=> b?c\afmm‘.
Some M’\-l) o€ one- Yo - bne

User aﬂ\-“'y
re\axions\ips ? Fers invoav\e FleLDg Linvable )
* N ;-\::A'-'I'sosﬁlp
"N L' e * * Name " Rhonda Root"
<
“ 1308 b
REUATIONSH? FIELDS Linentivy) REUATIONSHP FIELDS Linenkity)

s B —— = Y E ] .

)1 1 1T resideny_Loe : Drqatnkibal...)
Vses Sty (.. batk -pepulates F ’ 3 3
- Skeps:

H Delinefereate o corLin\ kan Cield in oot balble Hrat refers ko Hae PR Picld
o€ e oHner boble.

(reare relaYioghip Cields in bothtabls who poitd 4o eath others’ names.
— T pomenring & Dne~te = Many felakionship —
=4 ~

= Example

Of‘su(\\'-\_b\xions J\,)lnt:_v\ cun hosy mulhiele f_vu\-\—s) and EVLV\\';J
whic can or\\\j be \osked ""3 one orsam‘—w\-\'un eath.

S \We Len imqaine e uraum'-\.h\-?uns and events belbles in e DE 40 ook ke this!
Table oraanization

id (*)| name | desceiphion| public

Pres

Lovunfe vadon Fradk) .. ]
- oot

~— ~— I~ ~~ | ~

==

Toble events

A ()| name | vadoo fad) | hosk_oseq_id (2)
iab S io
~—t PUSEEN) U I U D P —
PO ) R (6 i = ~
How do we inplewent &

= Mmost identical bo sc\'\-\‘nj vp o L-ko-1 relavrionship, EXxceptr e enbity onthe
oNe — Yo - Mo\nj rf_\A\—\'ons\n\'e"_ G

o0e” side Skoces a liSE of be other u\u\—Y‘s doyetrs, fathue Haan a \ingle er\\-ra.

— sTees:

a. Deline e \.Q\,,\q,_“\_;\_\l Haay cepresets Hne Mone” side % e “""q“\; srd‘,,resm\'iwu.
° Yone” side Orso.nhw\-ionEnH\-Y

“mm\\a“ side, - E\IU\'\-EN\-H-\I

( Qince L orauni'\.ﬂc\'\nn can have many events ascodtakd with i)

- Add a coﬂ.ian Kv:j column/@ierd 4o Hne “many’-side enbivy ,

1 svt_\«\-)ha\-,r-ur each event enmry the Ciend containg Hne PR o€ the
Sin%o\u\r (_arr-.spond.inj ofaafﬁ‘l.a\-i on Haak hostks iv.

s in jevenv o enkily Py
MRS

\r\ns\—_urj_‘\d B Maﬂ:cp\ Cinva = Mqﬂxd —olumn (Fomi%nhﬂuuramixmkon ,'\J."))

* Hnis ectablishes a one-to- one re\akianship bebween Hhe eveny & orq tablec.




\N\/‘:‘S do e on\j add o Go,—o_\'an

\L‘-S column to  oae entiby (raric) !

What wond oo Enal EVU\-\—EI\M\:-)

andk 0 rauf\iw\:i on EV\\‘“'\/ c\nises

\oow- \ive?

5. CreatYe g ro\a\—'\u\ship Ciand in the “Mo\nj"‘ stde entivy Hnek shoreg
Siegle inshante oF Phe ohar table’s endity class (aka nsiqa\,_-!-a\,lc un-,u);
> e jevent o enkily .?3

ora i M"??u}\ T_“Orr‘é_n\-i\-y" 3 = relatonship (back _ popvlctes =“e_vm¥“)

* Foc cacn evenl this Stores the \nvs+in3 nrsuni‘Lf-L'Hun —Repvwared
ow\-oma\-(r_m\\n \mﬁ SGL Pc\b\r\l.""\\ﬁ usinj e Fnreian b"ﬂ zolumn we XeFined
inskep 2.

4. Create & rq_\g\-ions\n\'g Cield 0 Hae "pne-side Lﬂ\‘:\'\/ thet shoces @
lish of Tashances of e obher Fables eMity class Cara multip enbes
Pra¥ oy sorres pond +p N2 ety in B “onet-side m\—uy | Yable ) .

* ik glhnoold poink ko Hae name o€t revarivaship Fleld madein Svep 3
(e ™ back _popuiakc =" )

* in | orqanination_entity.pu

N =

event : Mapped Clisk{Event Envivy"l 1 =relaXonsnip Lbace _ popylates =“ij")
* For cadn orjaﬂf'la‘\'ion,-\-\/\\‘s stores Hae \isk £ events that i \aosts .

S one - +0-many relalivaship, We only add a For-.ian Koy colvma +o 4he entity on Hne “meny”

Side (e.g. Freenkivy who Can srore o mosk one Loneckes ebry frorm e ofiee Falile, ke Euent

Covivy)

T This iy beravse Vns\’aru SQAL oy o AacKonclity Yo store a sk of Gorcign keys os o Field =

Tk ean only skoce one Them Lper Gield por envey),

P Bndk iF we wanted ¥9 puk o Gorcign key colvmn i e OrganinakionEnting Fable, For tromple,

Pren e would necd Fo sbore & WSV of LD ik,

Glass Buent B “\,-'\_j (Dec\am¥ive Buse) -

—Yoble Name — = Ve eal”
fd * M o\ﬂx:) CGnd] = moppeet _ columa Llnksu-J p\'\-‘““"ﬁ ¥y Nprene)
= Trve , avkpinccemeny = Trve ) fielde
0ame > Magped Csbed = mapred _coyen (Skdng nullalle = False ) o
r:iah
heetzoraid: Maged Lint] = mapped —tolumn (Fortignkon (Mocqmniation iy 59
0! _ofa_\ «May P - % j o jnl\l-ua. on 1A Lreld
n\nh'us\dg

OX{mS Mapped T_“Drg&n\—u—y" 1 ='elationship (back _popvlcdel ="¢vr.r\\'<")l Lield




Olass OraEm-H-\, (Dec\amtive Buse) ?

—Yable lame — =" Drsum“pm\-l‘vﬂ i

1d 1 Mapped Ginkd = mappeed _ columa U—nkjarJ prIMary _Key
= Teve | avvoinccement = True )
Aame - Mu?pu\ Lste] = mapped _column (Steng ,nvliekole = Fase )

re\atitagnip
Fleld

evenys - Mopped {\isy L'BventrBntity 13 = felakionsnip (back _ popylates =“m:j“)

—Implementing a Many =41~ Many RelaMonship —

wﬂ3 is imp\t_mcn\-\'n:) a mamj— to-~

MaY cevaionship more complicated!

So Whow 3o we tonnek e 2 enkilRes”,

WWek is an  Prsspeiakion tabie 7

Wwatx migny Wi udybetarion

Fovle

\oo\C \ilke in e darlusc!

- Example ¢ Events and Hneir re qistecedh attendees (users)
= QAL Mt Postqre SQU canndk stoce Nisks of Coreign keys os a Cield— just Single items
* Lo bne peevions Celarionshnips, We had every orgquatietion Mmapioa single vsee Lvinits
Coceign ) . And fnen we had every event map o a Single ocy anitelion (even Haough e
Wete YWUple evnrs Whiith mapped +0 Hre Same corziﬂn \Q.a volve )
* So Mg dideh matler.
> Buk now,we need bot Fakles ko ke able by refer do seviral items in one enbry
(€9, 0 single user should be able bv stoce o Lisk of events and vice verso ),svothere is
N9 pdequake pluce do puk ke Forcign vay Hdeh.
* ThereCort, we tannod J.\‘rcd—\\j eLkeblish o many- l—o-mmj relatisnthip
belwien L earibits on Hheis own,
= Ly wesking an Gs4oclation tuble to povide o method o Connck tems Eam vac
Fudole ¥y ivems in another.

> K Fdote thak we adek o oor SELD Y aeate 5 Prek matones Foqerner Hne 1Ds from
2 Ai€Cevent Lololec,

= o record {u\-\-r\:\ inon KT senves bo shvre ga expliet re\avonship bevween 2

CeLords.

= For Hais exemple With viecs 3 evenrs) we Lo Teegine Somaining e s *

Mysociarion Table
D) event ia (=) vser i (=)
: T
q 2

{
2
3
q
S
b

= Ww P
v -




Wow de WL Lreake an assoctarion fakic!

Whor g Ve Shegg bo Imv\uﬂ.ﬂ\iﬂ
a N\W\r)— o “wany ce\aronchip

Vie on ossdciation Fable?

- Yis bable devmonshrotet o an—\-wmanj relatonship | nokice how
evey 1d= 1 meapd o 2L thems ia Ye usec o.n\-u.:j ywhaile yeer id=2
MaP3 Ly 2 1hkevis In ¥e vy c_n\—i-\-s,-

 Mlso, Hre assbiiation table nou betomes Fhe pleve where we thore our

Corelgn Ly colvennt .
> By maling @ nom Oivy clags Focit |
* For W exaeple, We Lan crtake af Evnn+ﬂ—<<]is+m~‘*iuﬂ€v\+i¥y \ass.
A Creare youe  a.ssoe. talle’s entity y 04ding (‘-on_ian t"j £ields to
shoce eaon enkilies Primony \(.L\\js,
t\ass Cwent R.LSE\'\M\—V (Enkiby Bese) -
— tavlename _ = " evenk-registration”

our Matn
Pk Cield

1" Mapped Lintd = mapped _ colven (Takeser,
Primacy_ ey ® Teve, avkdinurement = Teve )
aveaX Lid YMagped Lind 1= mapped — wolvaa (Furdan\u:\ L“e.vu\-\--io\"))
pritnaey ey True)
VC_pidh * Mapped Link1= maypped_ wolvma (Fnrdsn\uj ("uw.fiA") b
Primacy ey < True)
* notice Mok we mata the 2 Coculgn key Fierds intd primary Reys as
well, since Pnese 2 £itds -l—ch_-\-\n{_r onic‘w\j io\u\\-\'cj cac\ mjis-\-m:\-bn.
L- Ceeave CLlakionshiip Ble\ds inall 3 classes suon Bay ©
= Mhe 2 o.g. tubles|entibies emeh hove arelatioasip HOld Shasing o 1Sk of e
AT entcies [objects
*eada Gield Should buck . populade their respeckive cerak. Gialdh in He AT, enbly,
e BT, u\\-i\-Y hes L rerabionship Blerdg , 0Nt ¥o backe popvlate eatl of Hhe2
enkibics.
= In Evu\\-Ef\\—H—y :
cegiskrukions 1 ¢ Mapped Clisk L Event RegEavivy'd] = celakionsip (bacw: - poputaves =“event’
Cascade ="al, derere” )
= 1o Userbntidy:
reqistrakions 1 : Mapped Click L Event Reqaviey"13 = celakiondnip (back - poputaves ="oser’

Coscade = "an, dcleve” )

= ln Eveal 0-4.3(—_n\—§\-7 (Ve AT Qlass) :

event: Mapped ["evenYEntity™ T < relakionship (loacie _ popuiates =“r<ﬂ\‘s\'m+ims 1)
vser: WMupped Y_“\)w(—.m\-iky“j = relotionship (beck _ populates = rud;ﬁmkom )



Whak s Casceade =ta\, S0 cvte Pack ensuces Fhar when Yov delete & a/tnk be vsed u\\-i*y objeck  a\\

delere™ " 7 0C Hne (‘u::‘is-\-ro.\f{ons Yo ik in Evf.n\-o«ﬂEw\"\\-Y ace a\se deleded.
‘a\\ WS Wt wakala the deledtd Objeck’s D will be delobed .

™ Lmpsctact betavse 3k gvents Facturcd relatisaships when enkikieg are deleed.

3.




Avthenticotion and Auvthoritation

WWa ¢ avtnenYiLaXion ’l

What is auWavrizakion 7

How (& avtodeXon mmo\jw\

witin Pne  Cox\ websile?

WhWotx ace  Featvre —seedC\'(_

Cules 1.

\Whaere do we enfocte Hhe
\0%“0 of feadore —speciCic

aviaprinarion Tules 7

How o we enforce aotnodation

e MAL backend seavive”

évcdgn\'n:) whe the “SJ\)SL&V" auu.s:na a s\sshm is.
* R S\l‘ost-b\- Leon be & OECL DA, 00 an avtomaked proqrom mussrt\J A\snskm )
b\ € oC @ Proson  qreve, o pr-T—T—\J—'\'ior\_ A ¥he tonteat 6F P s w\:\osﬂt,
We bave “sb£\|'¢.v.-\" to be 2 pecson UU’MY the  CSKU applicalion,
D Avtenticadion in the csxwaz.edy wibsite i dune with the UNC SSo
Ls'\na\t s‘\ﬁ“-un) Servite.
= \rttic\,fnj whak @ ceckain Svbjedt ey Peimission to do

- (.c..) VL\“;\II(\D w\nePnee a SVbjelrfuser has pecmi's sion ¥b Lacry oVt an

ackibn om & CLS0OVCLe  wWithia Hhe sxaskm.
= For , e \ender of o workshop may have pormission bo edit o Workshop's

derails, Whecreas o reais-\-m-e.A Pﬁﬂ'idrm\'lqﬂ-tndug MAJ not.
- 3\3 Fol\owiu e union 0f 2 disknact rVle sevrs:

1. Feo.-\wrv.—secdc{c rules

- | ,
Administrative Permniscion riles

= Foc any Ceatvre of a wWebsite which is related 4o bre or more Users in bhe Snd'tm
Lc.a. via one or more of ivs ToS. "moders”) y Phese users \);vn\\y nted Some avdnoritaion
Yo cotryy oot apedifiv aetions on Havse Models.
= Feavue ~20eUifie rules are how We aditve Aot avthodtation = guidelines Centes’) Haar spui(v
Wi akions can be tatred out lnn whidh vsers .
= Where & mevmods indhe farures bacwend service Lopy) Ene 't
T RECALL: The purpose oF Hre backend SUVite Ts b define metnods like
Sb\-_,’c-'-mu' Lee1C, svbjecy t Vser | Himee IDinY) = lisk [PompdonTime ], wotivi ;
® in Wnese inglemntation | Call methods From Pac SQL darubote bo retrdeve data

(ava tan WeHaode defined in &hH*y LP\QH»H\) clagses | For ex er\\-:\-yl = Se\f. _session
“ger C pnno»\\’mT—?mrEv\A-ix.y ,-Hmer_ié\) )
® Ger canved by Hhe Fastk RPI Leuthen) clas | Fo whitdn they rekucn dada From the SOL
Y k) > N)

Aok tonse abier unerhB " Gom eatity to medd Focmal.

5 4o stact : AL backend seevice \“j“ wmethods WWhere avPnoraation is & tentern s\ould
aceepr & URC at Mneir Cirak pacewacier, in the Rormat:
someM tthhod (Subjeck:Vser ) § 3
= This paraw.-\-u repetsents e vser «\'\-w«f\-inj +o catmy ook the achon (M\A whose

aHnsriakion needs ko be vedfied)



> d
b«M'\\-\ona\\‘g ,#E oo baekend ervice \o‘aw detecmines Haak Wae sv\-ltu\- passed in (B\J-Hne

RCT Lak“t\l soidh batleend seevice method) does nox have purmission Yo cay

ovk the dperation, we thoold Wave Ve batkend wrvite ratse an extephion,
Whek exrephion sheold ¥he

= N “User Permistion Txieption”, lide dnic:
bocktnd senrite metand faige 7 vaiee YserPecmissionfaephton U

| $)
—_

¥
i 2
1.

<Secvite S, Lmednod> | Foc e SPRACIL backend servite's method where Hhe eccor
[YAS 123

The M 6f Mne Primr.rﬂ model bdn?’ operated on  (winus Hne \uA;nj lapi”
pat\-) .

T o ex above ,the FastAPL petin dnthe moded hénj optra¥ed on was
- !ap; [woltdno?.slj_"




Quiz 2 Review

*ddes Comn convar annovnmNd
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;\’s\-zm :Xe_s'\sn" Qruckice 9,
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. SG\J\lL\Acw\J ﬂo.d\'(\% Lanl eaplecs)
ks’ 1% lecvurs on g‘Q]A\,_\ugm.j ¢ LSBMS (Lelakionat Datubase Manaan_mm\ S\a&\-m) 8

Dokrabases (OB tonepts ;‘\‘-“1" ,fransactions AU progerties te.
T SRUALMeY L ORM s Session, Entities (vs P.A.Aqu,

tlaionships, evc.

vy
: WWB

~

. S\.‘\g_ Bc:si%n 4
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RORM S

> Mokivarion ! Wio darobase |, cor deka Lon our site) Aoesnt save wWhen Yoo relresh or festor+ He SUver.

o eDEMS ((2e\avional Doakabose Meaunagement S\ask.m\ provides persistend S\-oraqb and is “Wiere dotrar Lives !
T RDEMS 14 “poskgres’, meantag separated frovm Porterd /backend componerts .

= Whar bype oF DG dowe vse T Postares SBL felarional database
Ve lakional” = dave S¥ored in bebles , et (Himns X Flelds w] defined data Fypes and fows X Crtries of date

° Weinkerack Wit dne database us\'nj SQL, a ‘dectamtive’ \ﬂf\jvmﬂx. 0sed o make -l\nrie_s.
- R(.'\b me\-igs (ROBMS Transackions Neve Vo)

g Et_i—omi:,‘rhj I LiMer a transaction suv.q.e.ssi'-ul\\j compleres all of its ommands o aone of them.

= Hais bepp_rhj [t3 \,ah‘a we doa't\Wwave Yo wosry about Pogtam q‘qs\m'nj 10 e windd\e of atranasackion CAU&MJ

Vaw anxed c)nan%gs Yo deta —<iter a\\ Xransackjung axrewted  or None,
C_‘ons'.ﬂ-v.m:\: Alkes a LommiY, Pe dakabaie WONSIAINYS MUSE ke Sa¥isCied Ce-y. site Wenils on ind F:..\“Jc«t\.:m\

Rk, Cie\ds Lery cacw ‘“""‘j\s velve, WSk e unigwe, eve.) |, OR e Yransacrion WOt Sucveed, .

(Lnsores Myax Aq:\-r.(nk-ejri-\-\a wastainkS are NoY ViolaYed before ¥ aCrer dransakions oceur)

T I <olakion 1 Lnsores Hhat melkiple kransatktons, even i LonwTent, oceur iﬂmmgm\-\\j wWithoot interference
D ura\g\\i-\fa D Incures Maar duva frsists ven i€ Hne DB system ques o€F line

(N\(\v" o Lowwnik socteecdks abs Qata i§ Sa&\\j skaced)

5@\. Al ghemy

- SQLA\b\I\&MUs is en ORM Lb\aSeL‘r celelfiona\ MAfpgp)
7 Quc bool\vwir For In'\-oro\dn‘nj Wit the DR 'J A Pytnon Ulorqrnh Witn 2. pacts: Core. and ORM

7 AWows s ko inktratr v and pecforwm LRUD operakions on ¥ DB in P\x‘-\r\m Cater tnan STBL- rang queries Cbicit dees

Hne onversion for vs ).

i SGbNdnLM\j Core -
T boate Feakores Hiak allow S@LALC o Cunction as o “Aatubase Yool Kk (Ve Vogic Foc runnrn«l SALquan )

Managqey the wastant onnection 10 tne davabase os(na the SG\/P&\()I\UVIJ f.r\afﬂt.

= SQb‘\lo‘v\zwuj OR.MA (extends vpon base Func\-imnli«\j of v Core )t
. c\)nt)‘-'\enb.u\'j Cor o\nil.c\' ~reledional M«‘)FTnj (“ From S%\A\L\I\W\A\Q.O\"M impord M‘\ﬂlc&, '““\’P‘* _ wolomn ,re,\a-\-\'ons\MF..)

* foneni ona\ity Yo wonverk dova Fom SRL Formod Yo o P«:\\-\nw\ ian\-i\-g objeLk

= “fom Sqlalcwemy. ofm  import [Dedacakive Bage] " the class povided by SQLP(\M\J ORM whiech ontains mLtnhods

Foc nepping data . Bl Cokity clases Woold exvend From it.

* The SQ\,J\\-.\M.M\J Session L Fom squalonamy.ofm import Session”)



Envikies
ADEEN : ceprwent DR Lables o fython (ode Objedks thek e Lan Fhon worie W[ in tlae backend
S R Uoss (epresats o Fealle | an instante feprecents an Qﬁh‘j
=2 Ca \—'\\—\3 Closces (e.g. evear_eatity. py) afe in bhne backinck
= ex cless Woonbity LlavibyBate):
—Yebleneme = event" — how bodedan Neme of «tabie

VAt Meapped Cint) = meapped - alumn L'L«\\-cau‘ > PAMOn _key = True avtroincrement T Tve )

)
fonckisa \o spe iy avpects of « calumn] F\‘-.\JJim_lu-linJ Me o.%.
nawme : Mapped Cstingl = mapped - columa ( Shang  defuvivc )
- primacy Wen' tolumn Wl 6n iek unigve ko tach ?-ﬂ\'ﬂj
- Cocaign kent Cield Biek Fefurs 4y anehinee bolbie's Pritneoy uj ) bo'\\a‘i"a sloae Fus L.fl.a\\-;nﬂ o
fe\akismships
Sarabase Relarionships

+One-t+s-Dne ¢

2 e.q., ocgantiations &Ml presideats [here o User can be pres. oF meax 4 drgeninakion )
> Skes:
1. Dl Gm—ugn ko Cield Yo Jusr A oFine 2 entity classes:
pres —pid s Mapped Tindd = wrapped — columa ( Foreign Y-:n (_“u&cr‘p\o\"s\
2 N relariondaty Fields Yo Lot entibies:
presidony’ Mepped (0se Lariby']) T relarionship Loack _ populates = “pres_ Cor’ )
aad
pres _Foc: Mugped ["0(‘3&0\—:\—.3“3 = re\ekonthip Lback . populateg v “president')
* One-%Yo - Mm\{“_
Se.q., orgeniakions % Ywe iy events ""’“‘ﬂ nost
> STees
1 N a Corcign key Field v oty the “mz.ma side” :n\—wj le.q. Evm\-Lm:\-n )
Z° DAA et Bie\d Yo “Mor\\a side” u\wfb Wi shores o slngie instance of Hne other u\\—'.ha Aass (e-g. the
sirquiac o Westing cadh wvent)
* RAA cer. Giend ko “one side"” enwity S\wr\'r\J a Lisk of instances ofy Phe ober m\-Hy
= N\ona-\-o "Myt



B lene S\of

D The bacltund $ecvite Lonnedrs ks e DR us\'na “ SQLaPtlo\acvn\j Seission obs:_u\- ywhion %b\-s ;n.‘cc_\-g_A inko
Lacn Laead Secvite class \—\nroo“\q Yaede “iaitaliwe method’'s o \Jsir\j B‘?tvui&t) Funeion:,
Aats Ora&nﬂw'.
del _inik_ (2l session® Segsion = Depends (dbsesston) D
e \E. _session T $essidn

= The getsion provides all Mne methods 1o perform CRUD opurmbions | backend servite calls Scesion’s methods ko do

Mis Coc e se,\i'-‘_susxnmsaakm—sulwra)\q\\(,)

SenNC. _ Session. add L%\"l\'\\txl)

\E. _ kesdionldelete L on \_;\_313 Mcmckc«’n)rj ko Tncdvde; e1se "CV Cereare) V" Lupdede) | be
seh6. | sedstun] ommikC) .\_/" ‘DY dekern) operations Won'k o\o\'um\\\:\ R peatoc med
(onnctting DR bto rest oF Stack
~

L. Cronrend servite menod males KT Q—:n\\l'-&\— o FastAtI +o peifrsm CRUD on detta ,e_xper_\-inj a
TS \atecface Mot Olojety

1. Fast AP calls Bne backend wavitet mexnods o paaform e Televany CRUD opecakion ,ugcu.-\-(B
a Pudankic Model objett in revocn .

P Raccend services Ore Hae toes t\.o\'n:! Yuse of LQMmuni(_A\-in3 W[ tve DB,T’V\% ca\\ mehnods 6

e secSion im oedec v ?&(FNM 'oPgrc.\-ior\a

(e.9, FactAPI has Sen* nev deta Yo e backend method )

1. The backend merhod tokes Hae P3A:m\--'<. Mode! i+ \Nas received & calig e LumPum:l,\'r\J En\—‘u\-y Qasg’
static “Fom_modtl"” method AWNidn rekeens Pne game deada converted into on e_r\H-\-\/ o\‘iu__\_
en¥ityl = Dra‘én\ﬁhj . Eroen _wnodel ( mode D'aammk\-tu,\)
z.
&t Bren calls #ne Session’s Methods to cdd & wmmit the new U\-\-nj Yotne Lalole
3.

Lelucns Phe same model ob‘\\,\mob +o Foalt AP \Jsl'r\j Yo. mode\ Lveafiiation ‘»'fosu\

le.9. FastAPL §y fequesking some date Crnn the Lackend )

1. BDacund Seev. males Hac fura & receives deslred doda Fom Hhe Session - ay EJ\-\—'\\'D objecr L3)
Lok Vhen covns M Enkity cless’ do_mode) Wi wavats e (_v\\-'\\-ﬂ W[ Hne desiced data inke
@ ?\sckw\\'w_ Moder. \k reruins twiy PM obj. bo +he FAST APL

4 FaarhPI retucns Hhe veguestesd Adare 4o Hac Frontend tecvice as e ?:)Mr\,-\-.'(, Meode),
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