BImry Representation

Powers of 2. 41 bit s 1, rest ave O
Ex: 32=2°=10000,

Power of 2 minus 2. A[l 1e.

Ex' 3(22%=1111, (0.2°-1)

s‘— -

Nejm‘ive. Number s
§i3n Nm\?mimdc CFirst bt s siyw!(")w
Rest are  magnifude

EV\(}\fagmgsggi
x[0] = Ox DEADREEF
x (1] =0x (56ICIS6
Little Endian: a=EF a+|=BE, ar2=AD ar3=0E
ar4=56 ...

B@ Eadian : M:DE’,a‘rleD/ G+2 =6E/ ar3zFF

€ Generics

~intx pointers onl
-chav & pornters oa oraf to chars/string.
~v0id * pointers can point +v any data type.
- cCannot derefercnce b/ ¢od dont “kuow how many
bytes +o read.
~Tusfead: memcpy (voids doct, voids v, num_by fes)
and JZ%P canaok overlap with src
OR
memmove(voids dest, yoid x sr¢, nuw _bytes)
and dest can oUeslap with ST

pont to ints

Ex’ '“llz = -15 Rﬂ”gc:(’( n—:_’)/2mv)_l)
TWO/j COIMP[Q M@V\"' ' Now Mﬂq‘}?ve = {;J,?,,/;lmal

Ramge:f2+?,27"-1)

—x s wrife x ta nbiF binary, invert Dits add |.

Ex! =IS w 8 bit > 152000011,
invert = |11 0900, Jadd (2 111000],

Né‘y ative !

Bias o Calcnlate unsigned  binary, add bras

Ex ' O, ,bias= 3 repwcse/\fz 6 bf¢
Ol =2 +6Tas> 3+3=6 Range :(8,2"-1+8)

a+4=(5
S+Wﬂgs
~Pointer Yo | or moe chars
-The cad of a ;fm‘nj s the wall fermiaten
“\0”.

“When wmatloc, allosak

572"—0&("\08:11"1'&0“'6 :L cxbrn {l‘y{-e for b/C

-sizeof (char) = |

—S{-rlm(_f(-riuﬂ) cehwrns leu,ﬁﬂn of & shing not Fnc[uAMj “\p¥
‘?h‘Pj(dﬂSf’fM*”",SVT) topies the strimg That sre peints +o
info degtination inclading Fhe null Ferminator.

~stvemp (s1,52) tompares Fwo steigs and rehares O
enticol, neg value 7€ 51452 pos valae if 52>s|.

RisC V

~Acsembly Jan uage )
~Programs awg, translated to assembly via
the Lo'nya’/er

=32 registers  and progra counter

—x0 - always  steres O

-+-registers femp e isters

—a-registevs . ar n!ypsfe/s

- s-registecs ! 5a¢7c nﬁrx‘crs

_sp: Stores stack pointer

—va’ Shres callers return address

Memory Structure

M@Mﬁfy

Stack “Dynamic
msile funchtons

-local varigbles

RISC V. Functions

(aller = partat  calliag  anotetr funchion

Callee = function being called

I Laller  puts parameders  in registers (a0-27) Lor
callee o access

L. Transfer contre| +o callee ug(mj jume (and Itak)
instruction

3.Tn callee, allocate space needed For variables ™

the faaction
~Make veom For variables  on stack/heap

Y. Perform desived  task OoF the callee
S. Pat result value in 40 m_g.“sﬂr wheve caller can
access i,
6. Return coatrol to caller (Jine after Fauction za)l)
- et
~OR jr ra
-0k jalv x0 ¢a 0

- Umiﬂwadi - Qrows  downward
M Sonallost = Ml 05 -new  stack frame when a fanctron
Dec Hex Bin called, vemoved when  function ends
© 0 oo | Legest > AL s ~stack poinfer poink o top of sfack
ol 1 000 | 2% lomplement -lgs’rt fni:\,#r5+“$au+ N FFEFFFFe,
02 2 poio |2 EME. Heap: ~Dynomcdien, i stack
[} aap. ynamic ma,m,a/y T _ 2 _C
O%l 5’ g?(l))o §Vn0\H@.3+ - |,H)‘éo{w&o1 b’ “Mﬂ“t)c, realloc Free  calls U
s ~ ws
0% S 010! LWJO_H. - 0/ ‘FA (Lowed !’y 3'"0 Mwaf'd .
gg _67 g: :? a4 S«;o;hc:— lobal variables SRR
o8 5 000 |Bras Poty - 3Hvin ols cap
- e a U J
ba_ i 100 |Smallest! An 05 ! S fatie
! A [0 Iy ‘. et ~Machne mstractioas
I B 1011 Laryes '.4” e (one “RISCV ~0 Lodg
12 ¢ j1op  |STgn wa witude ﬂ;d ¢ - Functrons tihe mse lucs hex
12 0 1o [ LTEEE-725Y sfuudard
1y E 1o dowble preasvn float SJW—M
s £ i l;\'?\,{;w;/v\m;}‘:ﬂ(co.r‘cp/esenf—» -Similar +o classes w\lys‘h/m(,{’
. - Ra e [*2"\*) 2_"'“1 struct  ex { stract ex
FJOO%' ng POIVI% m= H oot madtissa bits 2”\[3 41')‘ myPte—> Q‘\Z'/
ar 2 =2

R L .
Su/\jle Precision . 32 bits bras=-(27
1 sign bf‘}} 1 exponevﬁ bits, 13 moantisse
Double Precsion. 64 bits, bras=-1023  bifs

1 srﬁy\ bit, Il expontat bits, 52 mantissa bits
For  normalized €loats:
Valae = ()57 4 28% v L. significaud,

For denormalized floats:
Va,lU\vC N ("’Dhy“ *ZE#P tbras +1 L 0—5{7”7‘5’40‘“(}2

Exponent | Significand | Meaning

00...00 Anything Denorm

00...01=1l.10|  Anything Novmal
1. 0 t 0o
Tl Nonzera NaN

5,
S'l‘v"u,c+ ex MJS"’NQL/
myStruct .a=2l;
MJS{'N(,{-,L, =z’

stract ex £myrtr =&MJ.S+rmcl'
L is poss b
thange  an
prss o pov’/dw

Vord fuach (Stand xpir) §
(*l‘”'f-]'aa"l or pte>a="Y

valwe 50 4 you want +

aspect of G Sfruct astauce,
Hhe stract pastance.

ey

so i€ 4ou coll funch (W\JPH),JMW\ myStoacha
=Y.

(alling Lonvention
~(aller “saved registecs (ro,+0-+¢, a0-a7)
- From  callers perspective, confents ave
not preserved atbter invoking @ €auctron.
- lallee can do whatever if wants fo these
regia'n:rs.
-va nteds b be restved 76 changed
~(allec saved mjisfer:, (sp, 50-351)
<

- From caller’s )ocrspecf"“/w“*c"ﬁ ave
pfeser-/cd affer rwwalz.md q Functron.

- (allee must restere raﬂr.sh:m +o teir
wr?o‘nal valagy before rcfan\rnj o Fhe
e

caller  Function.

T nstruction Format

-opeode specifies mstraction type
- funct 3/7:30me instructions have TF +o fally
specify opecatizn

-rsl,vs2 :source Jinput registers o o inshruction
—imm:constant value usedy i Some instruchions

(oqvert Binary/Hex to Tastruction

L.lonvert to bimary

2.(heck opiode to identity instruction type.

3. Split bits accovrding fe tnstructton +,77"~

Y. et instruction/rs|)rs2)cd/imm  based on
Lorresgomding bits

(onvert Tustraction 4o Binary/Hex

1. Check  Tnstruction opeode , Fanc3)7(iF
any), and identify ingteuction type.

2 (envert reyiﬁ‘far.s o thein gormspowdm]
5 bits.

3. Split fmmediate up to corcespoading bt in
the instraction type.

4. Check  €IC Rek (ard  aud yl«.j bits tato afp/op/‘fq‘fe
sectioas.

Variables and Pointers in C

int x, —>variable x holds Y bytes, represents an int.
int*z, —variable 2 holds Y bytls represents a pointer
O Memoy

location o address
fnt &= %2> 2 holds a location, x2 gets whats in the location
and steres it in variable a.

it wyz4z >y shres the locatitn/memory address of 2.

Arvays and Pointer Math

Army.s are pointers to thae Fvst element
int aee[1= 424,64, a0]==4 arv=0Dx000Y

*Qrv =2
arr - 0x0004 0x000¢ arv+|= are £5iz@ok(int)
L2 v [T e Te| = Ox 000+ 0x 0004
0x 0008 0x0010 = Ox000¢

‘k('a(fy I) 2 4

Mcmwlj Allecation

“MAHocCSTié) allocates o blsck of size bytes
md vetwns start of +he  block{address)
~talloc(cownt, stac) allocates o block of cownt x
Size bytes and sets every valve Fo 0. Retarws
the start of +ae block(ad s5).

—V‘La“oc(& +r, 5(—26) resizes Fnae block at ptr o Size
bytes and etwrns the start of Fhe resized block
Caddress),

~Free(*PH) deallocates o block of memory which
starts af pfr that  was prcvrousl), aldeated b),
mablac, calloc, o realloc,

FSM (Fmife State Machine)
~simghfied version of computes

“Takes  in  sequence oF (hgractecs  and
oubpuls o segueace of chaructecs.
’DesfgnM‘u{ stasF state.

—Tronsifions ave labeled XY, wiere X

3 inpat, and ¥ Ts tue outpat.
-So i npat © | oand transifioa T

owtpat s D. [/!

1/0
@ Nyt

1/0,

rm.ymi',' 1
Dutpa¥ 2ol




Ginj le Cycle Dai-a'pa?‘h

(omponents

State elements’
~P( Register
*REJFI'?
-LMEM
-bMEM

Combinational Logic’,
ALY
“Branch (omp
"Ir\nw\é\m
~MUXes

foo:

lui ab, OXFFEED
addi t0, a0, Y
jal va bar

0 breaks calling convention bjc
bar MTZM' hawe’ changed +0 pefoe
its wed.

ra breaks Lo.I(My conveation bjc
va s Lhonged and’ 50 Fhe veturn

Datapatih 5’(4;1@5
|. Tnstruction Feteh (IF):

-Send address (pc) to IMEM, and
read [MEM 4t +hat address
2. Tnstruction Decode (1.0):

-benerate  control s{gu\mls from
the insteuction bits, generate
the
rejféfﬁf's from e RcﬂF/'fﬁ

3. Execute (EX)

“Peckorm ALU operations, and do
branch comparison.

4. ["Iemorfj (MEI’])

- Read from
Aatn  memoary (omEem),

5. Weiteback (W)

“Write back either PC+Y,the vesult
of the ALV speration, or data
1Cr0W\ W\awuﬂv"\j + rue RLJF[/C

immediate, and read

s write to the

Endionness

FDV‘ an avra N a l/\ff‘lc CV\d,‘aV]
5351'6""‘/"‘-“”"-*"' each  (omponent (\,:7“}— Fo let+

Fren the whole H«’U rfﬁhf to lefr

Memory (32 bit systom)
Pointers >4 bytes
uintx_t = % pytes
Char = | byte

stze_t =4 byfcs

Use calloc for empiv 5']'{‘?475, iwrs at 0/ W ays
0¥ 0,etc

Bitwise Operations
—Right shift 4 isolate ()A??Ctr
—Let+ shit+ h move drﬂh" to corveck plnce

1w 50, O(t0)4 akdress hos " Changed.
v va 50 breaks ml(in‘z M'WW*'"M\“Wszﬂ
e weithy b | Befare gy 0x D030, Ox ADOO, Dx 0036, Ox OOOD
GOR > 0x%0, 00,00, A0,
= 0x 3¢, 00, DO, OO
(0Mmav\d Abbreoiaton Vescyhoa arel 2 [Ox 00000036 , Ox A—DOUOO?UJ
Starct start b¢,7:‘« Vdnning prograsm owd stor of (e | € 4
o a 32 bif s'jsfcm
step : gxssafc puraat Il b st for an aray in a big endiun 5y tem
7/
whe con \ 4 rewvit compiaeat leff o rigul,
Next " (il Correnl e Gt steg vt t v\' ?—o\emwhafe’ ml;v» left o .erhf,
@fm’sl« fa execatas the remades of wlreat Fancira Y ¢ J
Ltar beg s and e farng 4 calling  fracHoq O)( 0010/ O;(A’OOO/ Ox 0056/ O« 0@00
prink eolee ot ary —Dx 00D A0DD
pt ! o k- ~ Ox 003606900
break ary | b arg sets breakpomt at specifed locatron are |2 [OXD’D(OA.Oﬂ 8, Ox0D360000]
tond break|b acy ®condl sebe breakpoiat at avg it ond (s met. fo 32 bit S;j.Sh:M
run - r::sfwf: ’acmﬁon of prog ~am, staps at bp on a
N fwiiwa ion. - 2 =
poatinae ¢ it Gt o€ g || 0042 el e 2K 2T
backtrue | bt P;;;n‘t.onc Vine per frome for fromes in 2—\{,2—1*_24_#’"4,2'1(: |=2
rint coad cond b 1 ; i o
P p Ccon print F cond s true, clse 0. Boo[Q(AV\ A[geb"a
target: addi 1 x0 ~l0 L p
beq +I t2 target T¢ atom Cannok be true,ibis 0.
For Hais the address of Faryet g by tes befre | Ex: AB=0
e Beg Mstruction so convet -9 fp binary 1a LOM( Ga+€5
25 (omplement and use thab 4y the e drate. J
NOT o

AND [

OR I

NAND [» AND->NOT

NOR  T> QR-NOT

X0R > 1t Tnpats  are same else O
(AR ~AB)

ANOR )] >»  XOR >MDT

- Ok cmpleted components fogetnes
-X0# with Ls or 'I:[Tfpl‘wj bits
~MID witn Ls ab relemat bits, 05 at ofhcx

~ abed )1 2 extract cd = shifF rrfbn" Y ond

505

1—Clk-4‘0“‘[_ t -]’Sb\ofhsf- pota 2 J"hold

Signal | Values | Meanings ,‘— L-fo-q © + to rt <}
{0 - - < .
pCsel |01 0:PC=PC +U; 1:PC = ALD Result Yhe AND with 920011, ¢ A 1 lorgest-path setap Clkpeviod
a = —
RegWEn | 0,0 0: Disable register writhg, 1 Enable vegister writivg - Lefr sl/»f(’fMy all b;fé\z\ of TEEE-7S4 Vepmseq*mfrm £ T
TomSe] |0-7 0-4:1,8,S,3,0 Type instrackon; S-7: Urused dendrm  Aomber whrtle Vf‘&ée/‘t/f‘/l/ 5'\714 biF +
BrEq o, 0:Inputsare equal; I: Tnpuhs are ok equal doables number, Sho./fq(»_P‘.ﬂ, W\d +1o BH-’(AH/\ N .
€5l yared; I otherwise — ister to veqisfer,yoa Can'+
Bt |0, o.-rsl yarad; i othorwis Common RISC V.  Twstractions from regi ¥ 7
ALUSel | 0-15° z:;/;:’rdmmm oprrativas (you dint bhave = mu vd vsl =ipf Val ar vsl +o vd 90 fh/‘w,j\/\ a v‘ejfﬁ‘/‘ef 1 anothen
MemRw (6,0 O:Non s instructions [: s, sk sh ,i r‘a\ fmm = vd =val - raﬂ % f@b"‘,
Wesel  [0-3 | 0:0MENvead; | ALU ostpat, 2: bC Y, 3 Onmied beq sl vs2 label > ¢ rl==rs2 go o label
CA lw vd offet(vsl) = load val at src raé&;cf'(wumfbyh_s) h v ]__-F PrO(“\th ﬂ;f’ e Om}pq'/— of a
L N J# label >jump H hel antomatically Was  access to awg regs i
_LL~  Responsible for cegisfer  allscadion 5D el re) > add gals at rslre2 and s in o r‘ej:5+cr,mmmk all rising clock edga
(Ompu’@f‘. PC-/%OWMS syntax 0\/\0\1 505, Code addi rd sl imm> add val of el ;«J m, store T v PH’ .
- o N “ \, = P
ggmmiafx:j“::‘miﬁ'm‘;sZ‘::LE‘“‘—‘ v e8> retern b retwra addeess cach rismg clock edge, (- inpst- 5
Assembler = (onverts assembly o machive code. j[l‘:bi‘lz :m J”n«wlf‘“fl’““ ré‘odo/\’w‘ want b come bak stable ,value of Inpat s valae  oF dutput
Takes Tn  assembly cand  oulputs 197 tabe mepf- fo come Z:Zf ra to ext line, use MF you | hut accoumt B Ikt q +rmc.$1-aillcd means
biect file (- e 4 data segments, i » L, N _ | consraat  mmpar thoough sebup  and  hald Homes,
ZBJV\L(‘:/‘af:;e é_g?n:if;g: ft:ble. a sey SHifsltia vrd wsl imm —zu[é Va) ot cslsimm , rdval=1 Wt T2 evlu, AWMM% by 7% Spats, perform
Linkes : Lonverk olject &iles into executubles. glee 0 fle logre with fhe wavePrrms  and ylof fhe
Takes in object files and putputs slH/slba rd sl ve2 = i rsllval] < vs2loal]: resulting waveform.
executable machine code (Lout) cd(vall= | D taoath
Loades: Exewates the pragram and Lodds it tlse Yataparh
memorg. Takes nY execotuble machine d[vall=0 T¢ ' ino 4 sumoreg, maust read
]g?_de,/loads it ot memory and thon Cuas| o rd es) s > vd [val]= vsi(val] ~vs2[va1] Memg\,t:)y weriTing o m v
: ia D use  F Funptt address shved ’, -
; ; b o ang M i cwrite enable
For Floating Poink, The step(gap between 2 I regater (iadicect  avel) T¢ wmhnj fo rd, RegWEn < wri abled

consecative Tepreseatable numbers) 2""”/

where E 5 The [argest power of 2 below Hac
Aumber  and M ix  the number 0F manHssa
bits,

For 1 5ign bit, 7 exp bits, € moantissa bits, the

largas(' pos finite now iat 08 25S5bjc at 256=2%,step =|.
At 27, step =27:0.5 50 256-0.5=255.5

b"‘(/b H-,b!{-u,(o?c,byw,mrpc,tuz

signod Mmakes very large  Aumbers be ney s (ould
Lawse  errofs,

Hex d,rﬂfk s Y bits, so ifF 50\71‘#747 n, mave o=
Shifs P lces

Lo;iml shit pad with 0Os

Tmmben acct fr all lcnown Formals,
fead npat P~ cuery rs. New wihata For
ey rogiste betng” wriffea b

DMEM 7 wsed for loads and shres
Branch COMV used for instractvas w/ branches
Brln=0—> jrﬂ"‘f/d

Aribhmetiv rignt > pad with s b'F swr and ovenr

By On=( — thsu‘gned



Pipelined  Datapath

LF: chuc—{o—o\ *‘+IMEM read ++R&\7)€+up

T0: 4'Ll|<~+v~1 t +ZF read T +Q"(7 setap
E)\: +le-+o-c( + "—mw + +ALU * +/2.: Scfu{.\

MEM:’FLIk- fo-q T Tomem rcad * -I—,l{j setup
W@ +£Ik~+b-—t + h'\wx 1_+ﬂF Se_+uf>

Yo = max (TF,10,6x,MEM, WB)
|

f't,\k

Clock Fre@wemcn/
C:;cles per Lastuction
Single  ¢ycle T

Piselined teie

Cleck frequency =

ﬂ'\rovyhputjr =

Specdup =

Assodmﬁvi{—;j

“Dircct ma ped cache - each  mem  addreas
5 associat with | cache block

- Fully  assocTative cache - index doesm exist,
any  bleck can go anywhese

-No conflizk  misses , compare  al] hﬁs
~N way 3t associghive cadhe— index poib
to o set, which containg multiple blogks.

- dvords  co~thiGE  prsses, compare all tay
N a set.

- Direct ma ped = [ way set ass ocrufive

- fally asseciatie = M way Set assodative
where M= H ot plocke,

Euetion

LRV = Leasr Rewently Used

Hazards

-Structwal hazards =two pipeline
stages need the Same hard ware
resouvce.

—Data  hazard = An (nstruction ﬂlep&vtdg
on the resul\t of a Pf@‘/?OutS stract on.

FIFD: Frr pa et put
Rundem= Randem

AMAT (1 covhe) = KT +MP(MR)
AMAT (2 covhed) = HTLL + MALA £ BTLY, +MRL2(Hg)

WBS@' c CLBO.qu wlhat + uh/'H‘c +o
vd o pat K&ﬂWEv\ actnally decides whethey
o wot  Fe wv"l-'f“c f'/"

Operating  Systems

~Loads processes

- Mangges virtual mem

- Manages a prograsms T/o

-Rajmluh; memory use of processes
-Mahages multiple processes and as.s:"y-/tfmj
to cores

them

Pipelining Example

lwo +l OZ&O) s uwrites t1 in WB stage
sw Fl 4(50) —>reads H oja 1D s‘l‘qge
N | Nel| N9 iz | Ney| N
lw | |F [ID| EX|{MEM W8
sw [F |10 [Ex [MEM WB

Ntd 2 N2 5o 2 stalls needed

To weate a mulfi sfaga pipelive
frim o single cycle, s I

Memory Quantities

qr the
]Wﬁes'f PO\.‘H\ SO jo"\ sbton Hac aimmdm

- Coatrol hazacd > Pigline dogsn# know v Fol e larest s fume Fime- Bositally
nshruction e fehh nort oo e Ki=2 B=bytes you acc crduding dne  swallest coifical
outcome of a branch Or jawp hasa? 20 J fmﬂ‘ J
beew resolved. M;=2 b=bite | o

7o . k= lo age size 3 tes

Fiaing_Hazocds 6i = L byte = € bits ei‘:fﬁ* b ﬂz({ﬁf{;( L

’Schcr,lul-‘nj = veorderiag instuction T =) bits = log, L age size in BT

- Ny N N = - L sical mem si2c ;

2‘]‘3{?:43: d(;fendeqi— tastvruction  waits lime Twnsteuction C‘dcles Time PPN bits ,091. (_y—paye er i n lytes)
atil “respurce T dy. ’ : - T irtua
- Forwardin 26 do‘:"Lnfm* far vesal* P“"j"’"’\ Pf@)ﬂraw Tnsteagtion  (ycles | # entries n prge feble = Slzﬂtqcai;fm I mem
. ft ; -
,?3- b:mdw';l«”/vc&:lj 1?':/19,4/\ ?j?;c 1?/\‘4& Iatel Tatrinsies #plgsfcal pages o shre pege tople
{-(;4 da%afmﬂm. _mm_<intrin_ op >_ ¢ suffin> = fentries in page ’ml«lc—&- size of entry
<intrin_gp> = 6perntton (add, sub,et.) Paje  copicity
Caches - Prysical  pece  of hardwave |<Sutéix> indiaks data fpe. Far 2 letfes &R NWickuy] Memory

Louvl,n'f‘j -"’lom‘vxcrptcs with  which  we updar

or swe datn.
1. Temporal: Keep recently aciedsed
items n tue cache

2. Spah‘af “Keep Coutindous blecks of

Mmem, in gu m,(,[/.,g) ie tee blocks
POy what wos rectutly accessed.
Small ¢ Lavge
(PU=LL »1L2—>13 - Memory
Fask§ Slow

packed (P, extnded packed (ep) ov  scadav(s). Rest
Tndicale Hype ,e-g. single precision FP (3), doable preeizon
FRLA), signed 128 bit iat (7128, 74 unsigned 64 bif int
(ubd, utt), etc...

__mésatfix> wretuen 4-7fsc

() Label rows of page table starting from O

® Write Frst bt for esr roo

® For each given virtual address, split- it VPN
and  ofsel bits based on thee gien lemyfhs
@ Look for VPN n TLB table TF there, check &

Processes ve. Threads

“Process 5 am Cxecution of & progeam
-Each has | swn address Seace and reseuney

~Thread fs o Segment of a process

—Dittevent Theeads o Fhe Same process share
cew\\oeno,\,t\(e,q, keaoﬂ/ﬂlﬂbal vorialgles.

Direct Magped Caches

Tndex : 1032 C# of blecks) b/rg
Offset: l972 (size of black) byjtes
Tag: # bits i memory address — 3t iadex biks

. - offiot bit
B oaddiess brfs= lﬂz(“""”"“”}" $pace meg# i
Stze of cache = H of blocks x block size

}\M/M&=| Tag l Tadex ] Offset

- Each theead lhas its 0W0 fcj?sf&fs,PC, and stack.

on T page Table.

Check the row torvesponding 1o the VPN(look
N com & for  0x0005). Tf tve first bikis 1,
use ¥t PEN.Make sure o refes givea
format to thd  the correct  ppn.TE oo First
pit T> O wec the PoN of e next available

free paﬂe.

valid Ts A Lf 1 7y, ase thar PPN Eise, MBVL

Yf‘p/»-yww\ owmp parale]l for
for(iz0;iczn;ite) {

// something

k! pragma

£

owmp Pa/v.ﬂs\

// somctining

Tteratioss of e for loop
//Sow'eflm*/j Jres h every ore split awongst tureads

Hread

Cache Misses

(omgulsory wmiss - Haven't trred accessivg
s plack” From memsry befsre, so it

def s wof n the Tcache.

[entlict /VII'SS’DW\-a was evitied
Erom  Code  previovsly, not o capacity
or Lompwlsdry miss
Capacity miss ~ Caghe  is fall.
Check conpalssv g = conflitd = cqpact
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