Coraubec

DU

| 11144

Bindy A |

a nd
W exadeci mul

: - Conveching Bleka ~Biaaey

- Base 2 (uinaey) o 16 [8l4l2]1 nll [ B, |

- Base 10 Cdenassy idoallodf0 /1 416 Hfo

- Base 16 CHew) * 25411611 Mol fllo

e Kilobute= Jooe byle 1ht= 1 bivagy dlig-1/0

1 meganste d oo coo Loes 1 ez 8 divels -Jood 511

L1 Ao bate - 1 000 000 000 bules
. 1 wmb:)if i_ﬂm.mn ©p0 0o byhes E.gl

HTML cade Cegcesents Colowg eq HFEBo0 n hexq
ASCLT ace num bees ( hesa) thad Cepeesent  Clhacaches e 25=%

C O WAWA Ay (A an o
gap el

tnhecnet bechuologies

- _55'1»«()1&{ afoli-r.i bt ssian 3 i cfa'ec,ﬁta.n ~ Senclec to Lo
| Hf'df"m{ﬂﬂﬁ elede, Narts 3 Both aéx‘-tec:{-mm Aot b Scume hime-
= Full- Dl clafe deanss Bobh slececkions Simalleapeorsslvy

= Secia | data benas t Oole, seabsve ko al ekt oT€c  onelsiteracchamel |
s Gamﬂei,__o{uh\ beuns & Sevem) ks of dala sem} - Wsually 1 bote- over seernl

WS ot chaanels Sive Nome.



.....

R

.

=

il

==

[
L/
P Mo
Cd

s
3

1]

' N e
111 Dol sl Y sl b

:
E
Ef

o w‘.ﬁbi‘ - el L . &
ey S

! g B }H R P AL "S._z_ ==
L?*L‘RL_E!;}.‘L% o e

L

i ' o ’ = B e O
:&1_@& [ 10 Mo mml? : éigs}%%l

e ?:'*ih:.ui ol IO L .l\ ‘4{:“{ o t &
h R ‘T
y v o A s aeolad  abGres)  She 1
o e G2 O 4 4L o aoled apdiis] _ "
i L e | ]
AP B e mbaingalsy dpeesegis doad Gl ) eni el SO Ll
=| i v b
J [}
|
= TP LU it ) L ¥ i} .':.r-:- Koo
= face i i.- 1T § o S [ - £ - i -
Ve k. | il - n : 1. a4
+ ! i
i w i | i —— i




Confuiee |

Siience |

4sef b bn dnbeonracess

| Hﬂ?: Sel o% Rules a‘cqgiag. w}afdﬂ"f:(%wn'@ Piles

_LIﬂLCEWJr Stowce Q&‘m e

b= r‘{ﬁ;gﬂ_dﬂ_cmci&i. Aahkum- data  sent inoan ﬂgfea@ __hs‘."c__?ai»lﬁ&@;;_ffmi__- .

L B Contesl biks.

- 5@2‘1@%&&.@%..;&& rears - Mmu%_ Sisewn of duta ..F]. m‘mg f-“?tf}”ﬁf«’ujs

[ Gs{y=
- Your wive ahielded cable

&Eﬁ\ﬁﬁht-ﬂmqs —

-2 boc _‘{awﬁeo owd Hie &{H.

- 2_?0{‘ rﬂgﬂ_]‘.ﬂk_ R%_m*'iﬁi@.@ :

, Errmuc:\«f:ch@ me‘r‘m,{s
sy chettine - Elen and _odif g@b 1 L
2 Adomcdic Begenk Realest CARGY S Acknowlecdsoment ~ Tme gud-cesen.
F Check sume. Buck o dala wik yalue luds Compaces]

Y- Echo cherk i Daba, Sead b dance. Haem bouck bo e Grnlaiced]

e
i
———_.._______________-

g

ﬁﬁw cmwf. Fedwoloy e :
J — Agadkag . . M -.{wm = Hr#.__L_

| "
= 1_*|_ S— } Fli 'J =
B dowiee ‘0{&11" thigs etk ey ey,

deuice Fenes,
hets i T eckhess __pseseubion 4

Sevuctute, |

o idekttes =
Yok iov N

_ ———— il



Iwer\:v \mw&sac jm;gr@_%‘n Qe @m@i«e«_m@w ndecgeek x|

e e R e
| T i) BN 4. i FeE S

i http:/ ﬁwmmw;m.u%gmr_mmpum sclenee :

i ; 05 Sis -] P, —
= 0 A |

| |'This is This is Thie is the ; e
. |tha protocol | |the-web file name ,
used (i.e server's {often the !

. |nttp) name web paga) FIE el S sl s
T - % i |

e _— —_— e ———_— B & _|_ T




1
|
4

= = My R

ol

e Plecleonc ComQuaes  use 7 oaekhads Lo Siefl'fy loevie Ciseat |

— ___.Q{ﬁ,b_if;\l,s._%_
| S —— : | =
1 £L Yoriai ... \ - LRty enl — ..;L .!I
: Di\diney, . Blocks. | : o |
Ohi im ) \_\ . e e
= . - }E t.’@ﬁj - _Baciec Yo suitartue
| | B
— _ = . i
. & o T '
ety o
. JSaRlstinug leale Cistuits] —7 - .
L . S s e L Qﬂ.fgskék: _ — 2l A==
| ;
e —— Lhgugec —_— Guicec Jtageeg nes
; ~0Q P W s, Suy s b€ vy
| = T _
| _ ) oY) asc W fecku e —

r@&;emkwgzg_bgﬁﬁm = Sotl Lise __i};u_"EM:Pi@a;:xrﬁ-_tm_g:u@ﬁs_m@_}."E'mﬂ_-c.h'ﬂis.-.%-__ I

‘ e e e
Dos,andeoed 495




_inteseugk €09 o AE_'EIMLJ&G&__QEEMM_;“:H

e o

-
|ﬁam}ws&gca ]

_;wl_._mmfzsxgb e \
|

e usecd




e COM?u.'fE: asdateduces i :
e 1945 CJohia Von  Aleunwoin nfemoeecf kLe veled  of ot shoced. f'tas tam Cmieuief
Moown s e von. Newmana aschitechue.

-}xTLE idea was to el Proncams. + Dotd (na mMemory afa_}a. wa’-;lcf Haen roove
Joeliveen ' 05 :

| Ak
nhecl \-Ogge}hef oy ﬁ%ﬁjﬁ

L Buses. move s data oousd Compulee and  also semed oul Conkeo! L Signals 9

*‘A cfaﬁceaf. busg Cosces  siopals  elabing to adeesses ‘neiwm (C0LES0t + ematyy, 15
wnidicectional S0 S 2 e
X Duka . ous 9 Sends claba behoeen Qeocessoc + memory Wk 4 Vupulfoukpul clovices,

X Conlel bus 3 Coscles Signels celabing to te  Gonkeol ) Covedinabion of All
ja&HviH.ﬁ-‘&. it ComaQuiets is  (ickssechonal -

= Aelsdcesses = Ilﬂcninbhl o8 Ghess. clida can oo fouud Compulec. meaoey. Eudh is e
/= Regisrees = A Wigh-speed .Slomg e Al cluba  maust boe  ceQresentecd 'h o tegister
oeSoe ik_can be Queessel.

5 — : . Hhes ;
-f’Mﬂa TACHa0t addlcess R-oTCHS e KA 'PC%..%mm Cownten
*MDRg M8 01 dabor ceyiiier : LIRS Cucent inshruckion tegistec

AL & ash et el oge L b : "1



oo
s W8 0 cosc
; ,;,fft v
-
_ Peotessoc g Gonkaivs. Al (Acithmehc +logic wnil). - . .
'3\80.(15 4 Conkol Unikd Contains. CT B Coacsent wiskeuckion ff@'ﬁiﬂf‘-) and the 0 € degytam
"f\;ﬁiﬂﬂ oHlgantec) . Tt Conteols  mlmacsy, Xoxesso< . and inQud / ouk Quit Aevices.

.. The CIR conlons e Qugent inshuckion —.-._’-T.Yne O Contains e addfcess ©F
-__HnE_ insteuckion:

.'! Ducng  ¥hg - Qeoss Signals 04 q}enua}?af- 3
what e cho-

aiOhE} PWe - (onbsol bus b
lells olve omgonents

M Telch —exrule cacles _
SR --.?‘-‘-G(ﬁmi ‘3}‘5}5- | Some cfaLc.t 4 s kuchions - fram. wemoty :amfs}gteé
Mg in Suddable sesystes Caddiess + dlales s used ). Cach Jwgheuchion  veads
Yo e declel  Hhen execntecl. btz - | .
o Triskeuckion s taken | Som  pemod) addkess in the QC., then o} agls
lobsed o the (IR wd get decoded. e Qc gebs inccementect wath
e e instechion. The Quocesser  Rasses Ve clecalet Cnshchions a3 asel
s 5»;5%1_; b Mo sohilagyepaate  comgenels which

allows el vus beue ko

o ‘e coscied out  a sl logcal sequence. - |
_ r GEEit
8 peram L e b dialian, IS
con e i M =
addsess cogigd Twom 9C fo MAR — adeiess
| Y o § vised . 1
!MHR’% et ¥
Tasituckon i MAR 13 teen temformtly Gl
addiess eeystel : to lueﬁ M OR i
| v
' Taskewchion s MOR {5 coluedd ek Qlaced
- MIR2 cemetn : wnlko tﬂi\ Q.\{ M m: l .
pula (eyiskeC . ol e
Pc  geks  inctemenbtel  with Hae
1 iegk i shiehioyy . : i)
CIRa cussent ! v o
vishoach Caiu,
I.ihﬁ}(uck_“m C’fﬁlﬂf b /%:ﬂl 'S'ngﬂ:?; ﬂ??‘:‘ﬁﬁmﬁﬁﬁ?mi&nﬁﬂﬁ =]l

YA




CCPs3
Chatge couile
d%'cﬁ
e R

ML 17 '
@ Ll, \(] } ciﬁm ces

Lh?uh Converh &ﬁk&cmi cfal-u ‘nto Soom . c::sm?uiec Can wd%im;f’af @ tocCss,
outQubs Show tesulls of  compubers Vexess W oocfocm. which s humanly
andesstancable.

E’uﬂ Tput g Vil )
o SCanngss oWes boacels . .
o Boxcade ':E:uﬁecsf Scannes o Roiubing device —mouse .,
o QR ot ceades & mrcse (thones
oDigntal camegas . o touch sceeens

L asensaRs c L e gt bl o lntetackove | while boarcl

- m'k:ﬁ%’% HE R
X Ceneally usecd | inL ;\Iﬁiqf’i W g:q'i} aéﬁi q_fh’: conveded inko eleclont fom:
x (onQules uxihll’_’)ﬁﬁ Cophical  chavadre «“go Canlion) sofbvace allow e sceaned
dlocs text Yo ve converked iulo lexk ile Sovmal weaning th Can e eclibecl aud
mahn'{'“tﬂ}ﬁf gy ety : ; e A

X AisQocks Uge 20. Scumecs to Sean ?us:pa{l; hey Use. ocR %o Qwluce
dieyital iwapes which seqsesent Qussloc puges. he 2p ?ho}oatq{‘l-. via Passock 15
Sanned omd stocel o 3qew mage. Pissimgecs Tace s Qhotaysahect | levs

L otls Comfoied Yo the QasrPotk Vmage .
o Dislamee belween eveg

o Widhh 0% nase
o Shafle 2% emthiows

LMsed . Yo vdenkiy Races

X Stam shd | ohyecks 4 Peafuce o 3D juxge. Siamves bahe Amagils  Feow .of-'rp
umples. Diestal tmage s foqmeld fize i 4 -
XScanned  iwages can Ve useed i CAD ox ook seal bo o 30 Pouler B



T Y o)

Ii weduct
' ' cedle

X €T Ccomquied Yomogaghic) Scamne s dsed Vo Ceeat @ 3D iwmage oF soled doject.
x An wose S Yhe sl gebs bwlk WP by o seses o Han 20 shices, these 2Dslee
ughe wd o ct{icc.seﬂ‘;qhm of the 3D said sbyech:

x Padw o shice s builbowf by use .. O £ ~xays , Reclio Fregentics of yAMMa | Magly,
| fecha L shite 5 Shoted ws A ai‘fg.’iq_i L wman €.
s Tyges. 95 bvoycaghic  Stamn eSS
o A=Rays — (U Scannecs
o Ractso Scenvignces — M
o Gavmma Boms. - 5(’&:.1-

1 Shees

; a—g}ﬂg@ﬁ !3@&;55 [ SCamnesss = wj U‘? o 30 Dﬁ‘fﬂ.‘tji. P
X Sewes of  dack and light puallel v of voring Hhickness. and (altesn-
% yumbies O3  seesental by tnige seces oF L

e

s ———

I)“@?\i has an odd  Aumbec ot ek elemenks and  abwerys leeginns with o
Lk wac: Righd s un e nusbec OF oo elenenls anpl dlwogs eing

sl pleder dage ol iy Sl o ; fiad s

g The Soatoate -0bs:  scunnad Letcl b o Bl [rp.Tle ljraceas s <efleck
backe ot dhe obih atéas gesleed e 1o no L%g)ln[- eSleclel LQH‘. ceugl by
Seasors amd  a Rallem 15 oeneatesd e Comveckal inls chigilal cdecka.

e tfle

S =GR Galess = Whdds W b Fovo  duyls
Xywele o 5% wmalax 0% Slief va Aok squsies on o light Vgt
xivadeon  Qlones win bulk Y Cameca Saclily  ox an app that wates <} @uche
o sean bhe QR cade.The QR Cade v Gl @ websile hnk.

X Sanniey o OR Gale addoma il ¥as in e websile addbes foc us.

X QR Cocles com Shote  wWebsite akdeeser —UgLs bl udRear Qleeezs
5/‘4 xNeey. entedie fox adveskisive . ;




X Oll Feackibional  Comecas Used §iln to secowd pholos, + sou heel fe
Qeink  Qholo i oseler fo see ceswlls. :

x Mocen cameras Simly link lo a compules soshem ( usﬁfblw.l-nath) aned gou
Gan See sesulls Wuece.

X Camecas oxe conleolled by amito PeBssor which tan aufam;-.f-.t;afb_ Ceat iy ot - =
o Aebust swuller seeect

o foucs Mgy £ PLG}D i5 Cafhf_ﬂcf when hﬁh%
o ofecale tlash Passes theough 18125 ko
| W{.{ S0 0N - i'r‘j.hl 5&‘15;“\!@. C’E_fﬂ.-

7
Ve
cell i3 macle up ot h'm:; elemen by
Callet  pisels.

o )
X Ysed, Sot clale enkcy:

4 Conneched oo USE oc wwiceless- on mobi e & Fouckseceen

# Fach Chacacler \aas an ASCLT value _

A Seequent Use cam ltad o RSI~2 Fesoonemic egbacels Cous help dhis.

A fCl-‘L‘:{'ﬁﬁ_ Ususlly ‘done. il {!nr'-ﬂ.k.u&g device ot touch scceey
PAOMSE — ﬁmﬁ: ball

X Comecled wiselessly of itk UsB. i ophal sousey
Alvackec ‘tuli:a axe Usually seen nan Yuddusboal . l&s&ieéf leed

b ie
envisoment - less kely ‘o veb RST RN omovtaigd'

= Micxo@hones °, “-—_‘\‘*\:: . -
% ingub. soand. o owpaecs L | Bithee bwlk inLUsR

o Joice gvec OX  anveless
0 Speech ceCosynifron — SP01en Key wouls ecegnisel .
g VoIt Secomnidion ~NoiE 1S Cemeynised bletected 4 convecal inle gy Yal é’




i =

=

X Somile & fouch
- Mages byfes o fowch Sceeen on  mobile yhanes 2,

e

| ! Benefits Drawbacks
L] Electric current on | 1. Medium cost 1. allows only bare |
| Capacitive top layer 2. screen visibility is fingers to touch it or
L | good is strong light 2 special stylus

| | 3. permits multi-towch
|| | 4. very durable
l | Heat sensitive 1. both systems allow 1. expensive

' | Infra- Red (needs warmth to | multi-touch | 2. heat sensitive only
i touch) 2. optical allows bare allows bare fingers

; = fingers-gloved-stylus 3. both systems have

aptical (uses. 3. has good durability mid screen visibility

' sensors in the form instrang ghting

: |ofagrid)

] Upper layer of | 1. inexpensive 1. screen visibility is |
| | polyester and 2. possible to use bare poor in strong light
H Reststive bottom of glass, fingers- gloved- stylus 2. doesn’t permit

H When touched top multi-touch

-:- and bottom create 3. screen durability is
. .

W |acioi i

' *—Q)Pﬁ SOCSS

lK Reods or tmeasuces Rhysical Wh&ﬁ“ ermfecatue— Poesuves and so en.
LrAnqloguf:. —= fot iscseble oc eract /Dwf’j- bal —= [Disceegfe/pract
stf_ Phusical  Auankibies need to Ye convedel inte o cliplul For wak  Foc
(o pubte Yo ks s beucl > ADC = phoysieal #qiu&s fo clisebe . o ofal values
. DAc = Diyital 'lrn Analogue
A _l)li momi'or\ﬂﬂ — ‘Sm-{)\_j Wntdﬂng /rlo efteck
[- Conlso\ aglicabion —> Does /sends Siomal foc achon/ has effect
ey, mcnmg steeed lights off E}u-:‘hﬂ oy ancd on ak night
. CLﬂt‘lﬁiﬂﬁ braffic lighls.
)ﬁﬁ o mohi tecng inbtudecs T burgulor  dlarm

I [ PG H-f-nj. (aabedl  ia Viospy Feal  foe w0 bal Signs — heark cate — ‘Iﬂmj? E-c.7

L Lens



o bl

Xallows Compulec images to ve Lisgluvec, Usivg Ligytel prgjedac
eledsonie gogen.

# Pessible ke <ua &d&}_wmﬂ_m — = ———

—d — -




i j d
Al s At LR —
£ 2 ity “"J.;l . S et

1

o e ok

| ) YT, T A S 1 i . o " :
bt sdieds Naswiied mal of s WEIGaa  Fuedirots
r T b (] = T

L T N T B T I g )
o il
B P o L LA e b ]
B T T o oo s g e (U 11 e 1 e
D2 v AP AR (12 PR NI 1 LA S o 0 A

2 [

1-’?‘—'

[

%

L-;_ |
|
|

s |
.
-
Tiom ; 1
R
.'.._
M
| E : - . i




%Gu{ put Penices

o inKjet Panters

o Lasex Peinbess.

0 3D Pelnles

02D/ 3D Cubhecs

o QCaludtots

o loud  steattexs s
o LCDILED monibecs . i

[ P{D_E.Eﬁoi s

_InH;ﬂi- Pantecs 3 Diawid ik |
x has o pant heod which Congists of né2Zs nozzles |hat P{mfu@ ink clsoplels
o0 to the patec. Ink deoplels  peorducedl v bwo o o Ggs g .

1. Thesmal bouldble

7. Piezoeleckac ~ Csostal at each nozzie —Eledar chage Vibtakion ink bosced 1o gjeck -
x Steppec moloc . belt . Hhal wmoves Peiok el assembly aliess - Page ~sicle doside~

- lasec peintecs

X Uses tonee — Powelocecd ink—

£ Uses a. Pading Dsum, |

X Has a fusee — Sel of healed . s:al1ﬂ-:s~- e bopyse
Lxnales. Use of. peofedkies of shakic eleckucly o Pualuce  fexf [ images .
K Ponts whole page wm ong go

x Vexw h‘.ﬁ.h,.ﬁ e ol -

—3D faintecs g ﬁé‘ﬁ”ﬁ‘m@

sliced Com{ictec- Baicled ﬁs%jn CeAdb). LA =
¥ Qroduces  sdid dosechs  Hhals _mﬂ._wwus;@_ fomclovect

tesin, Powdned ekl |, Cufex o¢ cotami fowedec. i
o Svobsache. . melhod = Caning: ain objedh o of @ st/- E.‘rfc—-

-”,XDU:&& 30 Povhng = A0t f&iﬂsﬁ@f}j e o - VR A= g LK



5""‘"5‘,1,< |

8A

ande: 3D Peinbing = U.Ses 7 Passes toc endh fw, -
j Ofeeys A-;:g. foldec :
‘Z A S 0ys o bircks (hape ot alue) to foom 4 &:LJ [:UE{‘

— 2D , 3D Cubbess 3

o0 = RECu&n{.'se an. ohject in A=Y dicechion
23Dz Rémg}m‘s an  obyeck in =97 isechion
2 30D Cultexs (lagec) cub the Follawings

Glass »ﬂoi\_‘jm&f
- Cehshal : - Uoac{
- Mela|

s Conbsolled oAy Camﬂul-ﬁcj

i P(%ihﬁﬁ":hh\mhﬁ'deaﬂu e

. *Aﬁ}dab\cs °.

. USedd - ha &ml-f:nl ﬁ(i(ﬂt:ulwm; Sensoes , Dewvcee bk AL?L DAC

|
~ louel sgealtoc Wesclphones g L 2
o Sl Qe oy Qussine ioglal o{aio. “\{mah DAC lLe.n “an /fmfi Trec
amd: E}Cuﬂni Comegs ol Stom a SQMH?.( : ' . -
0 Souned  Peocducet oA yollage | o fesences . 'u.fhcul’rg a Gone. . in. 5?&!@(

=LCD " leDs b

1 ﬂaﬁ,wde_ﬁsgﬂaldsz.ﬂ = beDemy

;Dl-'@\«lr&miﬁn:j_ dode - [ ED- ] 708 R ko ) fid

o Tl Santlasge o o monter s wadle up of Lep- 'ﬁ'u&-- liocles ofed topplle
(porels): Te thee Glouss aey Red o 1Geegn , Blues, Whenfour g Vel w



_4xX ﬂmwgua_um bo 'watm up ) -

whilee \vaul = :mewwwwm#

» Thinnes nmmiexs

x las} ; ~L{§J3_Mm_iﬁlwhleﬁt_f§ﬁiskﬂj_ﬂjaf_d__ S

£ f’m ue;a_hiﬂ_vpm

ﬂjﬂim.jf%LM%J&@LJMMJ&EmLmEML@Lijﬂ

—L%Mﬁ_khmar_,_\_gum Elessbie

| Geaanic . watecials Yo cceate.  semi-condudlors bhol ove Blearhi .
o Elecka'c Sveld  applied Yo eledvodes fhal e off lilf.

1 ath{r Eavih HL@JQQQ{;_M_] (ENRLY

_ _L‘ax_ghlfs_l_ghk_ﬂn.h LED
___LQMMme$%LQUML&ud%&m]

A Use less Qowed

o USes waillions of Mitfe waitiots.
— olumbec of il mitlols + maﬂ,mmf_dﬁumm_m@m_ﬂ
_—Lm@_mums_mLMML}m;m_h&_%_maiﬂﬂ__ I;gbﬂaénk@m,

= DL}L‘,’

o Digilal light pogechor. .

o Cam swilth onl gﬁ_mﬂm_im&s_ﬁm%_\mm_gsgw&m_
—_Q&gﬁm_gwm_&%mmw Wwhite |
light sglil tbe Rel ~ Loz - Blue. DY Yojectec Ceeate  obc Vom Cdougs: |

oGreny Scales  (uterpreled as Celows.




|
e e —b
T R |
aoldec toan OLP. . g
o High-nlensily beam of lgkl Qussts o an 1D dqqu F—————.

Ix Qeawm 0% \awl ognealed Sorm a bulb ol led. insicde Qeogechot sy A
17 Qeam o5 \ipd  send b0 opul of. Chomakic= coabed mivets v ek w;imi bue J

| liget Voack . ab  chfserent vave- lengihs -

¥ ReSlecked  Lighh  Mas  wavelengins Gonasionedingg. e RFLf = LR BJL{E _ ' :
4 Tese Colaucs Quss datugh  LCD Scceens (i) dhese. Show  wage as . wlimm
of Qipels  fw a e scale - : S
i colcest. Vot Rass though thee  Seseens and a Red - ut'm:._ﬂ*ﬁﬁ Vo |
SR {1 {1 L A A S =y 1l el SEFILESIE
_ [Xiwgats Mt ﬂm“..h.!.‘&t-fd__uaﬂg J{kalal Q_ﬁjw T*uai _1}:3593}9 mm’-si_; oF vaillions € |
Colomrs, R e T st PrSHL, | e 1= kel 2 RIS -
s — = =2 Sl et il e e TEiate i A .'I =
B _ — /l/\ 2 _.W..Q(O |
| o —we  ¥ N e |
| b a,\r o 5}'8{ u‘a 6‘ == I
p— ?“D ﬁﬁ(\eﬂi H& ?mwh a8 .LLLE.:I Lh_cam@ultt :ﬂikﬁwa_ SO I B _ll
o MIDT — musical ivshument digilal 73— )
oMy e s Sty ) 5=
B . T o S —— e Y
;"-'-' :)QE& = _—— : . — : A=y L8 L S |
Lo kel % numbes formal - A— AN e Caenes

_pMYDL% e e e el e i S e
 Loolotwee of wuge Sl oo it el
o pont.  Ccordoin G | Lt = T PN et LW, M

"0 A Coremianicotion grolotol _ﬂ.llm-r_h Eiedm:; mﬁfcan' _!"‘;.“‘ﬂ—im{.r_iin_ miﬂad._-_. ST o
- _:},_a Uses £l secal  Mamseussion t owe Shard _one Skp bit. Asgncheonows: '; E
o A MIOI ile Comsisks ok a lisl of Commands that tnshad o clevice an_’mw_ip T

I Qhece @ Sound [ wusic- ) Sl
o Fach  Comamed  \as  w SEautace of .._‘oakc.s _
Lﬁis'r vl = Stalus byle thab iwforms AIDL  what Emthw 'N?Le w
= n_ﬁ'ralms w;u s twe MIDE Clhapnel _encakel - MIDS \nas 16 cAiES Channels 0-15.

ﬂx |



ﬂ[bﬂmﬂlﬁ_a}_ﬁﬂ'mm»m{_wef B =

kNt eniafe.

% Kevy Pessuce.

_ |afilch oupe s lells what wke Yo Qlay .
o prNeloads bgteg Yells Wow loud to g?ko:} =

- -

olwo Ate  oue  ceapiicedy i

NFile edenvion = oMl

|6 (/wole Qicce of lmugre wall lee ?Imﬁ_.s_ts__;am;. 5 6% Comanands

s A mﬁﬂuwmmwwmuu Sqing e

Cen  CXeatbe un_elechtaaie  otcheshia. -
o MEDL Soles  oe M_M_M‘@}_ﬁg-ﬁm ideal S clevices Al uapmary
—‘.F_'Q.L@_E.’E*J.: i d i . "

— MO (Mpse-3) . MQU (Mfse,-41) ¢

_____ /f o Yhe fﬂh‘i‘ff.is_um..-_EﬁlLisdziQ_LkLiﬂ_bgﬂﬂ_b_@g,&QmB_uuD:I&&hﬁi@th;

loMpa uses  Auds MWJWJWM_MJMHL“_:

6 files  Scom swbemel ot (D5 Cowveried Yo mfs.
\ 0 (D V3 comverkeol Usinoya file Comfuesion softwate,

—\"}..o.ﬂr:im_‘g._ﬂ@ﬂp_im._ il ewoves e souncds Haal dug humen €ars Cawd heac |
—_“MEL%MEGM

o M4 f-ﬂ11!1_\1&_5}&{%2_1{_/&9&;1&&&5:_?&:_&&!_,__&:{@:. Pholos= - ..

-t J_imngﬁ__i'ﬁsaiuimu

Lo Q&WLQMM@QM_&ME ) )8

< F‘LIE ﬁé{ﬁdﬂmh:‘ ‘*\P}ffr..

__g_#,&_faam_wej_mﬂ@ﬁ_a Yogbes).

L __'Jﬁﬁjg_ {‘au\ﬂ{ esiion

¥ {lne WMM_HM%_J, z

©




1-Tet “t-_ﬁuh-l‘aﬂ Gile. ol e e

40 Texd s L{&UG“:} stoted 1w AsCIL Soxonal = i i e e .Ii__
o Tl woxd (ompulecy i cush
o s 6% 71 11 g g5 & msz__mv___;_m“"

 Werka "fﬂ"‘['i _ofp MF ole4D b @fa‘if) oloBY olo Y5 0leSZ4

_ ‘ﬁ iﬂf‘&ul;m{ :’zecims_e 5 e N et e AN e

BT

I - DG__ wou. Koaw Hﬂw You_ wa-ildf" il e
Y . - y mﬂxﬂ_@ 17
e

. olate- o

o Duba Mk s comfressed Can be. uﬂmmfiﬁfei cthout lﬂ.imﬂ m&

N (0353 ?ﬂﬁ___mmﬁiﬁismﬂ“ i ’
o Comfessing data. vy qwauj_iiiglwﬂ}fhmﬂgmw \:u },1 o'E Ja{q
_lwou caw)t peb ik back: e il ekt Sl el .
| e raae T T T
= /W?,moig_—t f)‘mi@,g-,ti s 53 T _ll_
— ;Ps:m%_m{g%_,. e e =
= - Cees T L - #E
& fﬂmﬁmr;} MRMOCY). = TEMOSY Vask  whes Power off~: 1
 ix SYotes Doevu , Biles | Ractof 05 thot oxe {:uimﬂilj AT —it .
¥ Cam e watlen . tead ,  ecliel. e W -
loThe lacaee e size of  RAM e Sashe }Lt._fmgnkz_ull a@wk._.___ |
lo Buftecs  ofben Use RAM B = PR PR A [
) uﬂw inges ot RAMSE. = — == . —
1% Dearn (Duynamyc)g —bons— Ui e ol i el o
11._{:{311515}; of _Iansisioes+ gafan. Tl e TR > ,_ .
| L,ﬁ-/__ — _‘_-""““\-.‘::_., _Hnlﬁfim TS - _I_
ik @ 5‘-{1}‘.‘.14 allows chp 5 = the pls ofF info. A
Conttol Gty Yo cBaek the cataatoc s . o ——t '

| Chamge M ovalwe :
: ﬂﬁ%fdf, Yo we ﬁanjfﬂﬂmll\j {E";tm&'b\ecL



_M_M\agf:a o B TR

asumes \ess Poniel e

_] _legs_gmm_ﬂgu me«d_____ﬂ______—,_/_ﬂkﬂ

_}ﬁ Las o leghes skavage ca ‘Egg{;} ' ; Tt

L_&BAM_(::&Q.LE_]_____

Ia_ﬂmfsﬁ_h_m‘gd_ vo e Constaully cetceashed g

@MﬂLﬂ{LFML&kML&LﬂLMﬁd__._ TR W—

% _.tﬂzfvtggk_?miﬂ__z,s_m___ " =

__,]_____.__

oM~ 1 (Ao

___ﬁr‘—%m}_n!ﬁ;mﬁﬂ MO shavs mgn_wbmﬁﬂ&—fﬂ;.,.
[i_HSEQ{ ko  Shote Slack U w ii[ ¢ liows = Caw{?ﬂi-ﬁ( Teist sunliled am =

. l|"‘ Con_owly e Caac = con't ‘ouban@eéLE\di lecd.

e e f—

|
= ﬁocanofam ﬁLﬂiﬂﬂEn = . =

___,gjmmw dish chise=3

S

bl a}gs_e_daiﬁ_ﬂn_ﬁﬂm@u}f‘r i ; -8

_’fiﬁkﬁﬁi__mmwhﬂm Suctaces onehisk (Qlattecs)
% A aumiet( ot M-w;ﬁe_w aeeer dll 9% Pae Suttates

— « Daba Vs Shral . in :-,er}rm + bracks -

|
[ ol 4 Hack: will ;
o  rontamm e Sieeed nwm wmber oF bules

____lla_h.n; wg;_im_eéq}a_m . (latency) - _” —

e S0 — Solicl state ofwe -5

_;mLMMM ISSUe.

_.__._.M_Q_,MLM-‘A‘M Vas ks

1Al deta, sebsivest ol sawe tale

i Data Sfotecl oy i:.ma’t{oilu.m e . apvepent  of W_ﬂﬁwﬂ———

%zmmﬁ_ﬁsﬁm me_EEpM_LLA}_m&ﬂnﬁ chips. (fostec )
> exQensive — Al uﬁﬁmwwmgmi}m_ -

=
*}Mmaﬁwm wis olophyes

_____|__ == ==

]
1

\



lx Main oenitits of SSD o®g - i
. Aote felidle
‘u%‘h‘(ﬂf e - . o
. Oodt v Yo ‘oeh uQlo sReed” bowach Qetedy.. o .o
- less QO:#H Consuea) How : : =
|- Ot ocess Caster thaw HDD -
- Of-line showges L
ﬂCDiD‘vDo{ﬁh&i e ~ s e S
ik Botw dlesccpect as. oQkeal sioragaﬁimms e il e N il e
_Wg-_lqsﬁ_ used Yo sead [ wicike data in. sl Eiare oo sl e Sl
“:ﬂ use . \ain. \ower oF . mekal alloy of- Aok seasiive. asaauic dye to stoe
dulr@ S == PR T SRR ST N .
 leoaa fgmd i pﬂ; S %ﬂi._. - B
OV uses  Dual-lomesing. e Twerases S}af«gz @ch-. fwo mssfwf.juai @ :

|
P
i{iﬂmﬁ*xhﬁ \5'32{.5 e T ——
| Mose_clutd skotecd ) _ TEECRT TR TS S P S
} The shocker e veitlenglls ot lasectigt , Yhe stedec e s boge cafueshy

—t -—

i _ \.—_ D_V..D *.Rcam% s pac) =

(A Use  aywmoer oF concenbric s brade Which d_i_l,mis,_ St rmultaneous acl + weite |

| opeculsons Yo datte Qace- S
x Was ofeat \ongyanky (3o }’f.:udH) 1:1Ed! ‘:’0( ﬂ{(,h‘v-uﬁ
|

b Blug-Ray e M — PR A 1S |

| lex DBlug lasec is used 1-0 Coff:}d:‘-_l' ifaa'i' w-mie spesbime e

rfﬂuﬂ lager Voht  allows ks’ _‘I:;w-fths Yo oe s wmeallee . (more. ﬂgmg,c)_
5~

Blu- Rowy uses oune legel 5o closent  suffec fom e frinagace. I
__ Ir comes Witk @ Secu@  encsahan. Sl T = |



— (5B tlashs

#M%m&lﬁg&_mﬂmgmegjﬁgﬁ teck.

o Connect Yo Compdter thiouph UsB. Qock

® Sall -+ \1’@‘1&.&&'&'@“{

b X0+SD cowds ake Same ds naRonotHS Licks .

o Facls wmemoty Cotel s paade «p ot NAND chips. W

o When sahci_siak;_mg!x_mwjﬂ_bﬂmwejﬁdm*

oY Com ot r;mmg-lef!.

[~ Removeable Wbl g

C Siwilod Yo PIDD. bub can be tonneckeal fo compube :.,mﬂ_axm ?ofir

1 When eshimalig tue size of aled Ble each chasaclec=1 byle.

o Fasiec to [ean

e et ol b Lo =
- | i J
i ; -

e ! . |2 yel Mg_uagf

) - H‘ﬂ -lg:":ﬂi Im ;“EEE_& =

e thcloble + Can el W ‘frecent clevices

Lo Fodsex .ha_.@u;f_lgm%ﬂand_ﬂﬁ_ciﬂsﬂ_}wma_]m

L e Quickes o ke .

. leMainlain once n USE -

s TDE

= Lo - 'i.,n .

!oM{lﬂLinE Cocde (1.,0)

Sl Ao \ansiabion veedecd

rloCloses lo compulec lang

o Quickes Yo esecute

o hosclec o clebug . -

_._._Lﬂ_m&]i BLlet g




- A.imh!a loouogps E P e e (.
o louw-lewel lany e e
N __’pb feafic ko kaséu#arefﬂ{f \-’@ﬁ i
o Takes Bllmen e
o Qoo besle aquily o
la lDA T 1 I S s o) dijags

_____ o b \r?‘)

--- A%EMBI&»{‘ ) - - = i[air{'j d'cbqfﬂm

| obyanslales. QMB Icmf} = /7 o Reacs lines one. ‘btjaw'&“. }
el ¥ o Leanslapes low=lvl m@{, 71 oferiuble e b fotent |

. Q.‘Ea' oy

| ofamslaled all_at once . Gie
a execgtable Gle _gmca{ _ P

g 4@@;@

.l , pudues on erecle weﬂe'

E P&L&\Ckef - R — | L

I e vﬂfaﬂﬁjq}ﬂs gllatovge, _-

- __"__'n&wmn wdem@ T i

"éf)g)niaﬁ fﬁmsgﬂ _ -

,,pii 4 syuler Bgor i ?mmc»ﬁ %'HE‘. l'.pde_w lln_L bﬁi{qnﬂu{m{-ﬁr_ qh"ﬁ’- ﬂ? U-Jl_“ —

tL&_ edteis 1S i?iocf_r;ecf‘ I - e 3

e L m{}mggf;m Adf;n_i :J'o z.ﬂrhai ;Lf._ Juffble.::{ ;,., }Iﬂes 3 Lﬂg (d E:({Qf AE

1\ _ __O_ _1( -:_._f "\.cu—t (- v (L‘L.L‘q..j._vt _ __

_acwss C ase Libafi<s




lPﬁoﬁai i}
5?% H-\rﬁs '-J.? bb Eﬂ.CLs 0oy )
{- : O'E'ehnga.wexihsfe

;F{fﬁw:).”%.
o Secucky 4 cules [ Condikions
o PBlochs  mnalicous Sotbwae

~weh beowses uses URL Yo adess web Paoe g

’ Web ‘otowser seads URL ko : =

_L.Dﬁs_ma.kkes URL -EoIQ.ctddt&s's -

Tl [ fring £ =7 e HAL fia 1"1_
\/ e iy
ik £ S AR i P

| Wely \osowes® seads eaped ko I of
Weo Secvel

J

- UBlggerves sevels v guse oetly | L

% 1Wweh \seouser baamslabes HT AL 4
i c{:ﬁflhl:ﬂj

'DNS% Domdin tame Sskeon: Naming dabtbase whece inlemel domain nomes axe
\oealed + beasslated inko j:g addcessée \’2/



= OQG,“ Sousié

Shace wase § Teial vession oF full oftiace = USE vl needd § Qoymment
- Treesofhwose ’& Goet wase Can e:copiecl 4 shatedd poibhout ownec Pecrmsmon
e woxelifbmsateras puags. kil hag Gopy cight oul ges awaey Free Copits.

E{Hﬁ,ﬁ ﬂ.da’.fﬁég_g. Not eyven. by ngtwork s gen by and pachuces -
o Unibe Tumpee For clevice Q .
. 18=6Y \oits (12-14 hesa cligibs )

o st 628 monifackre Cocle

. last & -78 pevice Sesial numbes

Repsesents Q‘k:):,;c:ﬁ.. ool e

Himls | _

» Hyyge led  madd g [aﬁguuge'_

W lsed Yo Ceeale (ueb Rages

fcanslobed by Yxowsee Yo disglay (ebages -

« Useg tams Yo chisglay. foxonat Contend  Lb>"= Ll
1055 \

oSloschure & J?EE&E#&H'@%. o wieh Vg TN,

Prowsec g (web ‘owowses)

. Disqugs web tapes i
« Teunstales HOAL Yool

s Tromslates scapls.( Jadaseaph) e PP |
« poovicles Fechuces €:9 ook anashs hisloty
«iderkies Peotocgise g brhp, tbps S5k




. AibblezHelf o byte
.De&'ﬁﬂl—'ﬂ?mﬁ:j: Base E(ﬂ-}‘[}

Buasy = Buse 2 (1,0)
Hexaddecimal = Buse 16 ( F6)

(1 Byte = 80s
il KB = ldooa Bytes
¢

1 mB ;iwa&fﬁ
168 =1wwms
(

ST1B 2 TwwGe

. A Bikeis adatina Bivary Numbee.
2o Cagaciloss in Comfulec Ciccubs Cuit veftesedt maxe fhen 2 Shobes =0n/oke—r
Boryy aunbess axe oty 2 =T/0 = which can be copesenbes by havivg

au eleckeial chosge o vone: :
(o Bnacy nshead  of Derosy Cus Vondcy. teaues oo slues and . ...

(te

Dainc Hexelecial :)

| - (a0

~Fvegiall 2 e
g, _Skﬁ haco ful Yoogams Kon  enleciug, Compiles.
L Ologs wnuanteld Uses Tom Connechvey fo nelovods
3 Qoleds  Compudec  Sonn  Wlench Hcedls.



LAY

-.,'Reﬁ*tﬁenhbn/lt&és 05 Bivagy fumbes g

1 Dot

2. Ascrr. Nalue
13 Numbex

Y- Wnsteuchions

-' ad [even Qushy —velickukion:

Oevices that mdke Use of iﬂ'rm?(’\s.%_
s Qeintes
12 Haed leve
BsB
lLI Mouse

é HDP 550 Gy f)EI:.amfmj
.
Hmnu‘ska(me o0V sk cleve.

LU\A:g Hmﬂ&m is wsels.
j Shwoctes

2 Casies Yo \-:RE

3 less el Yo walke wishakees
Y eages o Conect

E) less s@uce

/ SA



© HCLCKmb.
~The ad of gpinig 1”&5&\ access to o computes system  withoud consent-

- Use Aok backing Soffwace

.+ Feewall " P{U.»ﬁfj SecvEs

0 \ACUSes:

P{qum o Cexi thal duphicales 1hself and con  delel E/Com-,{? ?1&5 or
Slow clown [ Sbu down @ ComPuder.
» AHH_— Vius  Soflwate (leleds , mlorms and oloesnl allow wicuses ‘)

x:P}ufomas

<A Meogkimale loking  email is sen} w:%L a Lnk ot aﬂaci.mﬁ {haf neecls 1o
.‘59 drﬂ"iﬁaﬂ on

- Be cailfious uden eonyy emails

« Tsps Rillec ot Qhishing emals

cha{Mm 3

% t‘[«feﬂmmt?& Cocle, M&iqﬂe;( on. hoal d;‘ue ef Gﬂhﬁf‘dﬂ( o Web sewec Wi;c.k will
Cecliceck the  wsec  bo a websile wellout  consent:

o Anks E%Uwrﬂ Cancheted omel  Sempve \{?Mmim\cj

+Be alet and % on lodkaul for clugs dhul youie veig walthel,

.qﬁejuacﬂ 2

+ Sothwme  tual Aafhecs iwfosmalion ¥y m-pm.l[o_ﬁm\rj Yey) (resses on the kenpoarcl,
1o qels  Seal vack ho owmer of satbvve.
o Anki s@awore  Sobhuince — ofkoul dedable ones- -

W Meuse  to Wl click Kew.
8 :’:-J{?f cudhgnl o tvory .



vl JI.I
2 BAGION .

e

: : gon 7 L - Yy R
B sosme foeslly soides do A0 GG

.-J" :l

Sy rmidileey RER 32N -

P
43, O ) SRR - r

i

o}
| e
N DA

iy
- 1 C ) A . -
P e BT - s 3 N [ NG 2 YL RS Uy o o ) O .t T 1Y i o 0,7 40 DO
i 2‘-‘._. ;__! .:'h,,_-'_r',‘-'.‘ i 'r';.”!--;?"-f sy ‘}‘-‘i};ﬁ: 8 B e e n.__._,g,.*.:-'&.u -f,'« A I‘U‘.\-.'i 1 4 I - J.'.
S R :

§

- . I T N W
e ek L .rv'a.i."-}:: YA ATl WO

1. .1 ™ L s o ity | Fatint)
Sty -.-.\":_-. P Tl .;‘.11.1-. ey b '!"1‘.‘31.'." T bl R T ) e
PR P : f 5! B o

2 :-'-j_r;har-é‘»;i-l:‘?;-zf

L ]
i P il R 1 L Lty ] AT - TR et l-‘.'.-.i_-b'..a-.:.fﬂ Som
bepinsdies o kit p ot Hp02 & Nl Sl JRENARS. o

P e |
poy: hathly o

4 . | LY | Y £ !
A T S TR 5 2 R, <30 s \'ﬂﬂ" LR B ¥ o
ty = ;

e o

i i P, o | ¥ Sy I
L"*J-i"'-"n ) J“‘-‘l“\-:-h‘:'-‘: I e "+"l\-n|.r >
s 7 T

e s
5 f
il

. - "

o L 1 A T TN T

= \ A PR | X P U B Cct AR S P Rt L T i,
FR 7 L e RO U =X

o osf o a0m Sals dieElay

o P e ol e P gt ! SpuraddiEee @

4:.
|'&
¥
of
5
o
=3

>

i
=
-
&
]
"
|
V
oo
(o
b
:.-
Lo

e
2
o
5

"
Ll

. | " } 3 Niian Tl :’_
i i Fo. Sapdie orf - '-};E‘J",'-?""._" 'lh'—':r" Edul s ey A1 Y

i N - . = - oy
sBpae gl Loy - IO, ¢ et ]

1
sl s | PR L y e ik
R = Sy 4 et A (R | ekl o
1 x -
Y- it S
ATt A (o LT A Th0; et




Cotuethoss = stoce Chues

—Cai)u.c kve if[’.‘vmalag:)&
){ Touch sceeen
éx s e TN hich s —— |a.3E:{ A Mgl
Lisplos -
xbwen Yeuched H\E haman oy fﬂnﬁﬂs the E'.lEL!-(‘cJ-;; , the E,iﬂcl-ru‘:
Cutcaﬂl- oels lni'e«:ﬂ-t(ll&,f when ‘ouched
% Dusable , suggocks mulh-touch ; Accugute Commed 1o cesishive , Gt

.‘ne usel with gloves on , Bepensve ko wanufackuce .

(=losss Compeessiony . => lossless Compsesion s e appsite:

x A éthad  o% R&ﬁl&\’g H’.mﬁs te a smulles siZe. btj € mevi gy
fkelevent ot less imyoc fet } Aetasls . &

Trveoes

o Redure  <esplubion

o Beduce numbec of Coloucs o vtk

- Video

oReduce cesolubion
o Reduct Saume ale
0 shocken e video

Adlio
o Reduce  weauencies
25hocten e awlio

D> Doy lose célla that You Camt sehucn

e F:-‘{&.WQHS i

K Qoleckion ~ Secaxily clewices fos pouc clevice/intenel Fiom Cybec atbacks.
ARHess He netwock lusnie and Sees whals allowal omel ot to eph
b poue clew -:.e/f«a‘rwwk \g



T
o
TR % P g o & = .'L.u:d“i‘ Bl AR, e R —
b - Y L k. P i% 1 P e = " T -
Dk A iy A Ay . T el 7 i - . {
: i . " . o ail B XL
1 - pasy el e e L BT T T R SRS
S P R L] i Ll A H T
; ey =T Pl Iy, : - 3
9 " ) - A VLT b
¥ ;"" §id .I' e ! .‘1"'1’ dal ey 4 L[ - L —_—
[ iy
P :
¥
. Vo on R a
Wi - e L --I Hraat ,_."._ ' r .
CERNe L bh = o 2 :
= 4
: s
Lilan 1
— oy
N gy -
3
1
P ! by - Ir'- il ey s
- Jins  satessd AliORRR :'H\‘
e | R | o ! I g -
i e S
!r ’
i apld e 2 o i
n 1
'
]
1 ) i
AR AR i
% A 5-"” i
¥ 3
LR % - g i
Al e " o - T i
h ljl-.:'ﬂfx"i'l‘.“- i nl ¥ bl ity © r'J
7 i
oo r ; Yl f
i e %ot e ot ]
I T K . | ol o =
*
/
/
d
F i
!J'
| ir i I'.1 PN | E":':ﬁd. ,ler e f;:‘ =
? # '-?."l“‘: A i.,‘-ﬂl."p"‘“" ¥ 1 e f ey ) __,‘__ 1 10y . ==
LY
V:.tv_~
: y g =
. o = e A .‘-.‘||.‘ = i Sy :
PN AL o LS 1 S SO VA
" . . . | —_
' i y ) . L} hel I"_,_an-' i L CA R =
™
L f
o e |
—



