ﬁs MW



== Cradlimal fodtom — Bbject cruakism machamiim.
Qﬁ Sthuetival  fottm — Studise of claw ot ﬁﬁfecf
Bohavgiral. Pattom — Commumieation % Mfath(

dudiubution.

(raokional Pattoun, Struclinal
Fachny Awwm% Adapttn,, Bruidge
Buddsn. , frobigpe k (ompsat ,?ﬁmﬁn,
Sigltn  FAB ~ PS Facads., Flyuecyit,

f’ﬂox?- Abed FFP.
FAB PS  Fabulusw PSE

Sratigy
Stab Tomplats , Ttonabn , Hodiatsr.
Chawm Bﬂ ﬁ"foﬂmuﬁt , Visiton ) Im','m}m.fm

S0¢ QTIH (VI
Social  Shmulakion 1ith CVI.




Thumb fue ~> Dot fail b deliven. swonking syslom thuy il mombion. a0 fime. dase.
Maks o Limean wai T buidd Systom.
Systom_Design_Numbor
Syem uptime — 49947 (52 tming dom in 0. your).
|2 oun = 340 dap x 34 howwo x {0 mims = 525,600 mimo
99-99 . uptime = 0:017 dasmbime.
0017 of 520,00 = 52 Mminw.
999997 uphime. = 0001 dwontime. = 5 i |

Load Balamern cam be seb Wwﬁm belivewn  uain &miwm.
web  sewtn afz,albmﬁsm o SLAVUL

Twe ane mamy al:roru'ﬁnrrn-aLfR,M,RownaL Robiin. .

ﬂwnhdLSm?U.MofﬁMﬁﬂ.M&M MMMMMI Thene cam be a

S%amb?t LB.and, achive.
Cache omd stabic cam be dome by CDN.
Cache dati might be stole.

it mwwa&.mm L ad. b ot fime. (W Lilimeyy  timpaclid
Dot~ o cache same. fime . ( Wit - ' _
Wrule, - Arownd. s )

wm])él:zbva'/ﬁb cadwmdqoun‘v db, (MWWTMYIPW)
Dot wridon o canhe amd. thon im db. (Low Iotyney ~ but dala Jow)
Cothe hit he size we mud ewvicion pmf

LR (loaat Rucordly haed). FIFO, " Leaat Frugpomlly Uusd (LFu).
No $8L QL (cale vorti ol

by - value — Redus hwﬁfomfw?mu?wm Sandig).
docwmont db —  Mengo. M-y ( stalivg " horizomtally).

de - columm stone —— Ca_sgamdim. $8L  <ealy &a Pahh'ﬁahirn?.

?T&Ph db=r Neod Horizom#al Paﬂﬁﬁm\»{m?—? Dividus moun 6f table

, (Shandimg). s anawyy olb.

odical Parditionimg — QM Wm on
W'? cotuwmm. e difgount db

Dinsehny, Pankiioning —> Loskup <rvice o :
fandition. cam b done waing Comaalint Hathimg,
Rownd. Robim ;- List I%th'hbfmnh?, Conmpocite .



gt‘dm duigm a0 mamby  about — lalﬁvwr,%m%bu} and. eosfs.

Example — A systom with high - troughput  ngestion  Sowiee (‘beut Prachics usimg cacke
xanp Mwl? by sf;;;m? ol mﬁ\ ( g cach)
C’ Tele melsy reveald —

Naive oolution add mone modw.

Yand db. Distnibidled cache waa the bottlorsch.
Seale. haswzomballyy. Hﬁpux 50 mutionk calls /‘wpuw
1¢CPy a‘dz= 0-3 Mamosecomd. ﬂu*f Cache RTT domimalis 4}@1«1&1
Eas eanpL = 1 gee. Desk muotebook = Cache . o alw , | B
Lﬂgmq heinonchy. Bookshaly — RAH. azfu (MNM mmmm) by
CPy W 1 see. Warehouse —> Disk. Locl Cacha, (L1112
L1 cache = 4sec.  Amothon combimmt > Netuntk. CPU '
RAl .00 sec. Distribulid cache— D8.
€S) 26 duy. )
Netwnk RTT 7 15y, Coche Wm#uwmw.
it cm-}u.a’:f (gc,)

G 100 by o it will ke long
Daﬁ/wwm.‘o‘mmmd' Yuat local voiahle Madlwm‘m&aummmv.
Hchamizal Sympaby —  Unduatand. the. physial conslinint of the machine. amd

fodua 5 Sequndial V3 Ramdomn T o.
- Data it sted sin blocks. rrl 5o s
- Aecess huo set up cosls. isk Dhive

. Spimmimg  plallens .
-quﬁdmg};wlaéh. oo mw
= WD G0 G b, T - phasical. tmovemund.

Romdom- T Jp. ST P
— Seobs aW{lhmd. Fage.
- (ache M:;hw Enase block.
= Lotiney shibuo Wiide dmplification.
= Toufud” collaae. SHll profer Soquomtiok acess.

DB ane Shaped i Swhway using dishs. LSH thee vad by NoSQL Libe Caasamdna. and Rockspd.
1 o e,

. 5 Wit .

<N°WS“’ fot o Wft?/—} ot Y ond o the )ﬂf”

mw%a 1o Dladsofy read  complugity 4 onits thaoughut).



Laﬁmaf Vs Bamdwidth.

- Latomesy (Time 4 Bravel one. reguest) - Bandwidth | Number of rugpeals pun steond).

= 'Dism domimalid . ) = P;}e width. ( 05 /6”1 )
- Prnallebiom .

~ Hond o anave
— Dado. will tavd via cable ov optic fibne - Em(f b bwf maone.

$ gt fowadid . e mf’mnp)wvc'
MO‘W - “aEnﬁ}wa-—’Lﬁ«Ma’ iahowlaﬁ?&'}wﬁa
than.

withowt putling The A0 dotrr .
Bardioidith diapop ool from. e poimt o amg
Rugpuit 1) [eequact 2| [Rugust s Thaughpat —> damiti of the pipe.
Cqpuat Somd | ———| Lodones, ( Waiting ) Lodsney |——— | Kispomae. pactived.

How  rugpual "low'#waual»ﬂuhwzdwm.
LiMe's lao.  L=pw. (L siflight rguect, mo.of requods dn the Syelim.

val rate, how fimg the sife per ducond.
e e e s ot

mml.a?e_
asmm'u-fn&ulmfvjwuua amdu}t?diavww,bmm
Thow thine will be A0 request si}h'mzf in youn Sylim Al the fime .

gfnmbﬂ/wf ononase  (db slws) thm L (mo-6f WI)MW.M}QM
Mammﬁwm fixed omannt of noguests. Whom. ameane. o will
be i Quese omd Wit fime mouase. ( Positine feedback loop of death).
h%demi’@wlbt tmomitor,  CPU- veage  We mamith N and w. Whon ) mierneasts and
huqpat - stays same thon  Syalim ik fall.

Cata.
RAM = 1 x €S0 Hitake.~s Kaepimg - evvugthing hot ia mot safely. o snot.
$50 = 10 x Gold Shrage. The main diign s o align witn the value of the
Latmey duonases s cof’ uorema. e b b cook magind o st it

Dota. i hot /mmmwu} Attusnd. 100 Fime A deceond
gfncﬂw'qm aﬂkﬂum and belong fo " L1412 Layere.
“ bat o e i [bit1 "
Poimb ~ Domt Stant with muerssewiee . Stk writh . How for the data haot Drawed ?
'M.ou?&\{ud’ The shle Seq/w/n}l‘al on Suwoom. Cogt?



Dashboand.  Showi l:eauﬁﬁul Dime 61 200 tma lniivml
100nma. Ib hw/mf vamfmﬁwc ane mol mﬁ«m{
The ¢ i o gnal enpyuonee. S
The m i 1% m% U facing 155 dia
Titme. T . ”
ot 10K usen Wﬁm e,
7 q The audione, o ﬁaaM? &,
The arvage i mil comuet pruasune.
Y ia porcomtile.

Avg. Latoney.

p(50) ~ trediam . The W et Eapoutmes
| Tt doewsd Tl obsut the worst caae.
I
! P(#) —— 9t powewtile. rupran Fhe glowrat 17.
A : u P(29) =2 sea it ruama 1 out of 10D navw
5o 4pm & 2000 wedy ot hast R cee.
(2 Biltion. vewn then 2 Hlliom will face if)

Tait Latiney Amplifieation
on Mhm w&mﬁu dwﬂ/mm.a 5")0[49)?}%

—F . ; We A il bu%, Wwe ame
M@chﬂbl@mwdwgmmw{o SNE ﬁ'#mi . high
rndm, the home poge duck dutail, AR o (e Tl of
uan detail) amd. j”‘ﬂwf S“‘mef’“’ RRET Comenrrmd  syghinn
P(a) 4 ma y Hat 17
i 11 4
fwu;g \ e;mm»ia#twpm;/w%z thawce of
homs fuge. tuguaat W@_}Nofm‘aﬂi 99,

Pmba@'_b‘hf o o service being zfa,a: =09 |
Pnobablld: of 1M Sewies beimg " fast = 099 vcﬂ%-‘i‘? ISP 0-99 (200 fimuw)
=097 (The exporant ‘JIZL The mumber of
Thow 4 367 chamee P . ol vl 3 i ).
has fant expoiemee .
A a &itaﬂwtt‘wwsﬂ& sydim That & alwayg 50nm1’hwnaﬂ14117m usually 10ma.
In o duthibulid ~ syatim with 100 of call you ans. 0a fusk as youn sloweat comporant.

No.

=




Tt called Toil Exploding |/L ‘A
»

10 60 410 Ao
v ﬂ{wn,anO(m beltin. tham

The twget s fo mads s My 20ma.

alwags 10 moving twoands Luft toth motail
Lotoey — Time fakw to e frm foint A b Pont & (Fouasi simqh noad,
Nwmbwn

Wuﬁh}w} — afhr.q/mt Semd m‘aryimﬁm- wdividual rogest ).
(Buo agquais” hogpueals .
| movimg wmwmpm).
'ﬂw both baceme bilti
whon the bad Gerass — T fiee of The (e
Happy Zome (0-7017)
The ke . Addi m The Noad
‘§ The happy Zome ‘- Mm?u?;mdaﬁf“
e B0 e i et o
4 60 160 Cah Tappi my fam..
"t Uitatin Pt st cusng §
Q{UMMM-—)ImWCPUME‘?EZ
ﬂusmmw@mw. muo tuguab mado o wadk n the quene.

Run the Syalim o701 amd %1 io the bufjn Lt Lowd shows thi wait fime qnenoo
that baps P() form skynocketing dunimg load..  eypomurtially as you opfnsach “1v).
The Phugics of Slowomess — Aredahls’ Jaws, e, hard. Limit
Amdahls Lo — The spadup of @ took do bimiid by & serial fraction.
Example Qo0 wonkwy b mmake The howse oy oot twnt the nmj undd e
walls e up amd. the foundation 10 a. ponial  bottlomack.

Mo Spod up = “ﬂti_s) S = the fraction of the fusk. fhat must be done

m-

m = The m.oag procusson Ldﬂvhﬁwc
(ode ia 957, ponalshizable but 57 mouat be sovial (&4 & Single db bock)
tum om m.#md.'r_ /zmcwww (m=m) mep,mghe?spudlb L0 x.

1

o5 S W Thumd  Rule — No poo '
e Sydlom ﬁmﬂn Wms%mm



APT slow — Optimise the. code. —> CPU beeoe fat. — The code hillimg disk faaltn.
v

APT slow a0 <— lpgrade o & <—Dijsk b {ast. <«— C g
i achd the fgq(zBPs metunk AT stll s[o‘fﬂw The cache MMU”WMW-
Linik of lock cand.. cathe 4o so foul Hhat ik
comtgmbion s Romel. i ma The medindk

bamd width, of the melwork cad.

The 6{“4 muom'mgﬁfu, bolvuck o somuwhure elae hene it 4o Cheapan amd. easan o Colve.

Te 4 Goldon Sigmas-
Ladoroy. Ty
The time SUwf&amq/mi'. Howr mach dmmx&iaen'”u_skldﬁm.
P(50), P(a5), P(A4) Look sepanalily. (D) lawbda. in little Law.
A omeaswne 6f how mmach wok youn
Esvom. Sydlim s boing aoked o
T i of g ot faih Lopw !
Alays  treasoe. " vioun. ennon ate helalive 1o Avouage ms. gf iima o syalima =
The Traffye. vl sull * avowge dime tin syslim.
Esnon Stawa omd. 'JMPJ— Satwadion.
ﬁumxwﬁtbsmmgi oo “full" the etk Comabnaimed.
tmewme T’ Syolom 4o So brokon Fhak Saouner. — CPU, RAt, duak, DB .
U couldmot oble b rach it to higger oviar. med'impﬂadiﬂ% dindicatw. of
fuline.  preblom.
e . x (aluation u mot CPV amdl RAH.
"—P"“l‘t;.‘“’"""‘”_‘;“"“"’”‘i ‘-/f\ Tt can be Moo] mudabhmo'w‘?'fhwd.éa

will Sty qod. e fime Ll
will gue. amy ﬁmmwum.
La}wutbalaﬁl}vxq indicaton.
Salunafion Mnm»?mmn.
The awaloqy. ~ e dowt wat fon the Have engine. [ Lalincy high) Yo siop 1o
ot qe it —:'hull}uwe,aiu ffum éw.wtlméfw?%g(mw‘m
e are 850 calivalion gn oun dalabe conmulion pool. ased on the cuomnt Growtn
we will hit 1007 Gn  wieks. Dn case we do Yhen PLH) falliey will uncruden by 500

amal. wamw.mmbmmwgzemmmw.



The Hedge Requuas.
A negpat ands amd can, oo for Pae) Fum it will wait fov 200 dmd o
Mcmmmdﬂm%%w. i o

The waabhb} of all o The ru@um“ Sloo = PLA dow)x P{Bslow)

- 001 ¥ 0-0L=0-0001.
2 20,07 nequuas. Apx onproverment.
Aunsge Lie 0 1 fnojects mamitoning dachboarnd .
o ; qﬁm&m "l P L.
:DISWMP Caleutot: F”Hh:‘bmnm yutio . Mone tham 10x7?
: e L <o A Sigmidicand  yari
Tal gt 5 G 2 St e e
In cane the e doublis il dow, what iy fhe
Syatim Quwmw e Wdfféf@wﬁ@

Hedgei ﬁtq/mfi



The coct of  Communication.

public: Uoofrofle  qetUhofiafile (Strimg wnTd)  Launching  ignal, pachaging of
[ U wao - db. fetehtiam ( uaen1d); S YD (i S’f'd"”“?”"“
Pufow o = Cuhe. g (" "¢ wania); (70 S T
tuliom Uawnfray ) ) . ) fm‘
- Y
L2 eathe hit — 05 ma (1 amim) et - "
RAM acous — 200 ma (3 vum).
Netwpnk call — 0-5 ma (22 alafa)

C}Ww&ufhwhn&uﬂ caponive %_Mum@uawmm/mm

sk o T light (fixed) o ’MQWWM

ML 05 amd, protiest dymamd. Hime, each STp. mmmmaﬁmﬂoﬁm
Qmwm?awmm 1P adjruw. Bﬂfﬁ’haﬂliﬁl«fb twduesr ok .

downdl tnow the TP adduw.
Seo, the beal cache v 4ood

X gond. UOP packds 1o the DNS dower X if mot thom
DNe ruolubion fake L ama - L0ma fre work. amathun pnve,

Commuckion il wae TCP amd TLS.

TCP i s{a}edul Fm‘ou{ but the wtne it io conmuetid 1 Staleluw,
The yan Send SYN amd sowen Semd SYN-ACK  amd, o Send. SYN.

RTT b The z(zmuth)m modala send i 41 commushon  eatnblihud.
50 Mma

Abts e TeP wsill do TLS (HTTP) commeetion. hamdshaks .
% will ask fon cortifieas | ciphen spee.

> cliont hello TLs 2-2
/ e hﬁMd.Shﬂkt
< \SUTIHIL Mh.cmﬁﬂ;cat (2 tound bu.f
7 cliont kﬂ? exchumge dmmqa cphor Spec | wnd mo dala
< change Ephi Spec, fimished. Dunugored ).
Clhimt Seuen

g mﬁommtffw RS and veidy the anfificats . (Compule time Jay on top of



The komel fan comfint sun'wlﬂfu'/th.
Abplication code  Lives in v space omd N1c (Nehook Intonface Cand) is managed
%M.ﬁbmmwmﬁmméﬁ. )
It cap.t‘ﬁm dola gnam vawtnrww? spaa-lvafszcnﬁm

SYSCALL —> CPU hao To stop suimmimg Hhe code , suifth o pomnel mode

move The blafa and. Switth back.
Reliability (Rlfy amd, conguati).
 amy fime i failo Yoo 1y amd. the Suguat mgn a5 bicasse f et
The Sevialization, (niess —>
TSN and all aond. ohject amd. otiomk  undoatand byb. (Not Good. for et frocs.
Y has bum JSON ﬁwm.mwu hao b fead te chanactin amd Sk ponaimg

B get in bin ani.
i Naw Strimg fon the kay , wio obgeet fon value.
Fmbbuﬁ/&mw-ﬁ {*id* 120}
In Protobul e domk <ond il amd. Strimg,
Wl set i o a owdigred. freld Sy 1 amd send the data.
Cpv Wil 0"11? Cﬂf%} the mueage.
qRPE. buidd, on Protobuf.
Qo TSON | 397 cpv budget 4o wsed. o Fanoimg Hhiing.
The global sped.
Latiney, has huge ponkion. on the spad. ef light. ( lignt 2K kmcse
3@:64&1 AL bm)see).
Sever im London and uen in Sam Framescs the
distamee &-5k k. Roumd Dip 23R bam.

Ligst spedt 850w Fime. ( cant be changed).
The T€P gmd TLS will Fake mone dime.

TCP tnip (35mm) — TLS Tp 230me —— HTTP Trp 85 mmo (‘IEM 340/mg)
(3trp) HITP 21 amd Tig 2.9 (A7) (2 trp)

Solidw > Quze  HTIP3.

TCl tpre conmubion is Wy few amd Zo«?b'vd. (TcP omd TLS togethen).

QUIE combiud Ao conmaction amd hamdohake it one. O-RTT far :

Combimed.  hamdshake (R5ms) —> HTTP Trip (85me)  conmuetion.
2 trup Total 130 ma.



CON moves hamdakabe  clossr b e yan.
Putting Senwer cloan Sp e 85 o fime will be 5 ove.
The elge souwn  Stays wom amd. kep a lan?%dmmwhmbﬂnmmm.

Discond.  mataimg  pallions of comewvumt wewno. The “@aﬁ«mﬁ' sewtee i The il poimt
61011 the  phome amd. wkjbt;oﬂ
Souite A callivg & calling ¢ — e fime will_be high
qRee ( Protobs amd. HTTPilﬂﬂlﬁ,bhxim?) M
Froui ® smd 50 npdale b anothor sorvie Thm 50 commeckion (Romed
on mm bld one o 4

HTTPR allowt 1o send all nuguut wilh one conmeetions.
The - comauction poolmg

Apack. Anaro-

Massive oataat in e db.
rmﬁmmm the. Pthan basid. (tnodd..

- Sovialiae. The dath b e format like CSV on Tsow.
- Sevd @ over fhe wine.
- The Python Side hao o panse it and Bom it to & mumpy avuy.
Apache Annrs chamged the gome ming . tandand, anmaty Lasgnd.
%Mm, #wdﬁ@fa M%mmﬂm the dala gn the "RAN are  idwmiical .
Zono dowialization. —> Whn byl awvive m the NIe dd.mwtbf copie it
Jn the mﬁm remahy. ld
The Rue —> Pateh (Dovl make 100s oot call . Tmatiad make one Commection
owd. update)
Data. bocalily (2 miicnstuwice mutordk call multiple fimne Yum put fogethen).
Coaper. anaimed, APL [ Not chumby FPI nmake ).
(ﬂ (Assm&%ewmm dnﬂu.ﬁoanL
diuctty ond. dont” load sqpanatily )



The Anaimy, of & Reguuk

hitpa: )l obi. mtftix.com | v2 Jimovies > 03 indovendion
Sbu'm? stosud memony of bowan Prowsen camt falk
UTF-8 byl o wift on fibre cable.
Tt happema 1ria gl‘smu,. Qockt Call.
them

commeet ()
(all.

Qeket Call.
o Cpace 1 Emgume
(Retlrieled ) UT Thuad

ﬂmtt mq,m«t (om i
. fext Switeh Syceall commeet
i rmouﬂ_hj CP S{'DPJ baowsens \L 1

Netwonk Stack JRAM.

VT
08 intovuugls % FI Bie
bugfen. Kowd Space | TeplTP
Komal. will eomvent Hho Cﬁu"ih?d) ' Pufirs.
Netwonk s HTU ( Haximum Tramamvissiom U/\w{')
1600 byt NTU dimit. To Hrumomit 10, 0ov bfﬂa of

- g kol will make 3
(Mickorical ankifeet in Ethomat). mfm o o

- Kol il add, TP badse (apper on 4500 b
n the fuguess (38 Byles).
- TP hudin (20 Byts Sowree (Lapop) & deakimakion)-

" Etwoat Headon (HRe oddrua o Wifi towten).
(14 b\dtu)‘
Totol o 50byle o huadin.

Now comes the phusieal lwam

- fomd made the backds. St somds & Siqmal b NIe (Netwwk Tnberface Cand).
-Im ithi e NIC takes in bimmp( and comvorli i vibration of 25 Gz on S6iks

= The neqpeak io moving - elsetomagretically bowmm? ti balls g obets

-The wilt souls b a aed. Liolywi
Calculaﬁab(m wh%g& back. o e&r%?m %’
Pl (Roiti)




_______ > o ﬁf——‘:@_> 47607),5“0%. béma)wt musbagg
) viboling in the i

(1spP/1.111) __-—'-: _ S\_h“ mm . M
S e s

— HiF the mamdwfdovaSP
oh doudbiau Yoeuneive tuaolver
hoqdlr Thow 1o ot Senven Divs.

T4 will tell the Sewen like Tid
Senveh Wax o, il

DNS waes 0P Friotocet. _
_ TCP meds 3 handshake . = -CO!M_TLU ewen will aak.
- Lof 6&0{- bu,{—lk;;am{- neliom. Nd‘ﬁ{kx CHMmeJll’ b %01' IP).

Thre & Mo efom thed b waibs | m w P99, Protocel UDP  font 53.
(DNS latovey conass iasne im qu)

- TTL ¢k agwes all IP addsuw. The 05, Netwonk , Divs
all htww} Sawe TP addius. DN will dﬂmibfwwlfmdmf‘mynmm{

- TTL Set h o?4hﬂwwmmmo Wﬁbm'ﬁulfadalzwafNafﬁﬁ}a will met
W&MWW&M ésecfﬁmbfaguﬂmr?

TTL fime b lie —=the moms a‘wﬁmd‘ (9% cachd e old IP)
Smi metflix  chamge the URL G will be visble whon fhe TTL Hme qet dome,

Comere} fmU{t Vs Avad abauﬁ? M%A
I qlobal setup we wae Gieo-Dvs.
“The authonitative Senven looks the wagms IP addnaw (Say Jopam TP)
| - it usll radiet b Totyo
~DNS beamnas The finat Load palmesn of the syatom.

The packt  mow has the TP addnas.
G Wik #he suder — endow the udenmed
how fhe packt Rmowe wﬂmhp}utaml. cably o thadimdniicwfm zjannqimia?
Thene io mo Google maps im cable.
The indomdd 4o a colleckion of Fok indepomdunt olamd ealbd automormons systm.
Comeast 1 oam AQ.
To e the packd from one. islwd o amother  uoe BGP (Border Qalewsasy frotcod)



ISPA  commeth o Nefftix b? TSPB h 50mu.

Tgpp ——> I8 —— Ndﬂix.
Ofme -

5
& Ispe W)

T+ el commed Ise a
Tune 4o o contrel i puble imTone:

C; Gosgle, Clovdlarw. Solves Hhe. 1o using Angeaat.

Awﬂ I¢f ,b,rzom'dm advodioy it

haye the best roule 1 googls
wd. ?Mal. commeetion Tries 1o
Commeet Them d’ﬁu&

Anycast Shortens the Wilderness

Announce the same IP from 100 Data Centers around the world

e

S oy <DL
S Iam111 2
ST

u"/‘ v b

\‘u

Sydney Tokyo London New York
1.4.3:1.1 EEE 5.4.1.3 RN

12345¢ HCP‘”F““{H”?!MW e i 70 AT
3456 40) Clawd. Deaktop. (MCP Host)
f Y v [ & ilmal
5y d+1) PEPE hee
3 - mud + 1 <
o ! L£l4n:u il Sm(’:;u Mer hd’(‘lih#/yfe’nw
e 3465612 piLy st (Lt e
e el avanar) e
a..,m,aﬁ,é:::;m E L 0dA 4 mq}( o [mwhmt)m hep S
W‘;Wﬂ(;”;m MA I >,Q Y a R r\[‘}' (erv-
?;% © A o id -2 1 5 CCWA»*““ GLREESS s
ey, S8} 8™ (o) i
& = i fLBAC
“d\o {‘QK L Bw
ot Rﬂ
G, o’
BAnKok o W ft? > Protusl.
fier Host —

(chat t’m‘,ru)



The P"w‘sia 8 Fouislines

Lsen || Hosk || Model
o intract with

The host thon fatk o
M\Wm? LLM modd

Ex Host — ChatGPT
W toded > GPTA.0, GFT 5.



CAP Theoum amd  PACELL.
CAP~> Thae are mot feabiws Thue are  promniaes

S makes pvden .
@omsss}m('ﬁﬁm AvailaLih'fa fskition. Tolenamee.
Evew Juad Seu Eveny neguess g Syatom, woks
#um?vnos{ tueot a mam. 1 lﬁawn Aﬂ
whili. ane dbﬂmded,.
Limeari mbih}a. No tinneouda.
one bioim The <ystom, mayen The mcinnk
one thuth. Caya Mo, will ﬁu’l.
CP Sqd{e;m.

_.Lochfmﬂ in diptnibeled S
- Comsemams a-(ﬂam'ihrm Like W on Paxos.

CP Sydlom.

~Im the CP Syehom A write £ mot gwmuﬂul, undil maosuly, modw aghud.,
S%WSWMﬁmthbz sww!:efmwsa%smu.

AP side

Mosv}ht thow will be Mo medionk iaduc.

In e 6f medwonk dond hawe much 1o do.
The Pairvufioa‘spick Af'anm.m%

PACELE  ( baw-elk)
Pndihion —> Availability Comaistines
Flse " — Lwlmw»} \Yss Co/mlal;m,.
Else muamima, whon fukiben Good Thom
how dlo ion 'fnmb.aﬁ Wma,m Ovmaidimag.

I monmal caze ure have
4 3 / N

A ova C Cover A
Phe PeA Lovon ¢ Coven L

ELC ECL
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1 Midlign Roguests pen. seconds
AwS - TAM fma/vw\ﬂw 400 million ragueals }m dueonds.

CPU  Uklization | | |
Cone  Ubilizakion = Total fime — Total idle fime 4o
Total  Time
CPu  UWitizaton = Cow UWilitation H1 + #H2+Hm
Total. mo. ¢f cona.

et Hhe . of eome pou qot n CPY
bmic  epu get NumbonOF cones, Numben Of Logtial Processons.

N“”"bé""o\; s Numbon 0{ [aﬂwd. Processons .
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publir. ciatic véid main (Shaing angaC])
I forlint §2054<4 5 iv) % Spum 6 syllim bl tonssd.
{ el wok = mus Thuaad (- CPY han ¢ thread .
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WORR . S tand U); 2 BM‘? “W‘?

} !



Rl.fo Nowe — agile 8118 /mah-lnn-nps.

@ Get Happimg (*/ hello*) I fockmoam. fiare = 22 ma.

public.  Strima hello ()
[ nim  hallo*; )

In mode (mpem ; -9 aubocammen) e we cam Gmaulats sending. 1070 o requul

Autocammom ~m GET —c 20 -d 20 -p 2 “hitp : Localhost - 3002 /simpl”
-C = tommeetion.
~-d = dwalion . (20w
-p = pipeline. (URL).
-m = mokod GET.

n ot

(joseph) » node-1m-rps autocannon -m GET -c 20 -d 20 -p 2 "http://localhost:3001/simple"
Running 20s test @ http://localhost:3001/simple
20 connections with 2 pipelining factor

Stat 2.5% | 50% 97.5% | 99% Avg dev Max

Latency 1 ms 2 ms 3 ms 3 ms 1.72 ms @0.65 ms 28 ms

Stat 1% 2.5% 50% 97.5% Avg Stdev Min

Req/Sec 16,055 16,055 18,127 18,559 18,000.6 516.28 & 16,048

Bytes/Sec 4.63 MB | 4.03 MB 4.55 MB 4.66 MB  4.52 MB 130 kB | 4.03 MB

Req/Bytes counts sampled once per second.
# of samples: 20

360k requests in 2@.01s, 90.4 MB read
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o~ 1068)s Network Porformmames (1-2568) see)
Whon - Seding. avone. teeond ;
Thom thow will be mehomk 6&1.&»& 634 P
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