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The thought of a new computer or Gigahertz, which is a measturerm
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replacing one, youbve probablythe processing power, but unf dutu
is your first computer there tion. It is probably a good decBes:
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various possibilities.

The | ast thing to note when | ooki
If you have decided on a manufcome in different versions witdleicn
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packaged in the CPU chip. ReceLet 6s | ook at a | aptop firstcdred:
erationo added to some of thed¢ions Because of a | aptop6s rphdyess
AMD has a similar set of CPUs only a few things that can viahlom
AiAt hl on 11, 0-CloAtehloomnXl2 filBieanpr osi on. The first one is Display si

bet ween about 14 and 18 inches. L
Comparing the I ntel CPUs to thwebpage space, but will pr obathltya:
and is probably best answered tion if you are going to carry vist
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Bal ance, Brightness/ Contrast, Loc.
PaintshopE Pr o X&n and Digital Noi se Removal. The
additional tools for rotating the

Reviewed by Clint Tinsl ey, X ; .
October 2011 issue., Bit Organizer with tools for quickIly ¢

http://idahopcug. apcug
; Many of the tools t
c _tinsle at ms n. c oS .
— y ) Corel PaintShop Pro X4 ble in X3 have bee
S E R RImC hanced. An example

HDR t ool whi ch \ﬂ)ér l_)g

Extensively reworked with new :
new in X4, wa s @V?Oi

new features, Cor el rel eased P

With new features and enhancemBEAEEEE In X4, there IS aawecg
Both the standard and Ultimate set for HDR. Wi th,
from the Corel Website. There many adjustmentg, vy
downl oading. At http://www.cor the composition,gng,
information about PaintshopE F photographic worggup
loading the 30 day trial. Ther short for High Refim
Tube showing off the new feats! and takes advamni,gge
the subject of a book; httpz:/ cameras that al,lgogv
Nhc or just search YouTube for bracketo a shofyewhe
will find a wide selection of takes a sequence of

same shot but with

sure values (&v Q@ni
X4 New Workspaces and +3 with the rest

picture that -3y, unc
The graphic shows the new wor one normal, angdggone
(Photo Manager), Adjust (repla overexposed wherje, t
and the Edit workspace, for mal bright area wiljnp e
beyond just the name changes ¢ you will have pgge,
access is friendlier In this areasi3 Tmeler expegy
Fill Light/Clarity, available serves detail iipgfh
you apply fill light to dark a that when you ¢@mpi
along with a clarity adjustmen photos using HDRppey
panel is new and occupies only detail (high resqlu
i mportant with the new 1368X76 good detail in 4glglgp
the top and bottom space, gi Vi from dark to Iighty
your photo as well as room for Adjustment panel onl

Il eft side of t he w

ot her point to be m

X4 is also 2 monitor

you can move the edi

es to a second moni

room on your desktop

Mor e New Tool s

Photo Bl end! T
vides you the abi i
photos toget her (as
content), taking th
two to make one com
An example of this i

particularly those with children |
be well behaved. Using Photo Bl en
and Abrush ino the desirable el em
of this tool does require that th
such a being taken wusing a tripod
camer a.
Al s o, in this view, you are p ) . 1f or me
from the photo just bel ow t he New also_ls t he _Selectlve Focusy g
providing access to the Crop, Photo while keeping focus on,,ang
(Blemish Remover, Toothbrush Wdraw out; this is different thafg
Eyes, Suntan (no tanning salort©o only the foreground or a gpeci
dieting required), and finallyou can define the area to re I
these tools or the tools in thedge softness (hardness), andg,¢ql;
as you see for the Smart Phot ar e

(Continué&d on g
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(Continue8) from page and filters, d&r%200 maaglewe f rroary alott:
Vignette is another new tool val ue, a Custom photo book figme8
area that remains in focus whition of Free Picture TubesE 1adle ht
and fade to black (or degree ofor PaintshopE ProX4 but expedtrt |
of bl ur, amount of gl ow, and aes for Standard and Ultimate er @ sp
the hardness of the edge. tor, Corel may change it product
the past, I have seen them inclu
Many areas have been improvedeBook. ~hose
areas is the Camera RAW | ab f« RAW
photo i mages. 16 bit color supSystem Requirements er 20
resulting in better detailed cMicrosoftE WindowsE 7, Wi ndows VYih
Remover, Object Remover, some | atest servicéedipgaionkst 6Bldst abhaila¢ail
1.5 GHz processor (2 GHz or fastel
PaintshopE Pro X4 is leaner anl GB RAM (2 GB RAM or higher Irlecfoi
smal | er . X4 has over 75 perfonl GB free hard drive space (2 G U
optimizations which are noticel024 x 768 -brietsodaultdarondi slpggl ay.w~ don
real ti me. Perceivable improveW ndeowsnpat iRROMe dCD ve for i nstsae lraet
and Camera RAW file decode opelnternet connection required to p
gram updates.
Learning PaintshopE Pro X4
Concluding Notes
Starting with al
Wel come or spl |l p| am quite impressed with Paintsh:
Il earning X4 i s s f Home bhave been resolved including crop
On the Wel come = indo just about everything | want t
to information >G nthe all the tools that it has had
. et Photos
Manage, Adj ust k-support where you can preserve th
spaces plus 1 gilayer and overlay it with multipl
Wor kfl ow and L ljects within the photo as wel/l as
the Edit wor ks [RESEREUESIELS ffrom other photos, picture tubes,
the Learning C (RESEEl CelLbes breoriginal photo. You can also adj
The choices th b Retonch and Rastors yot hose | ayers.
the tools for SR nd
ance on using elAnot her feature | Il i ke is the Crc
key is wel/l [SNIIE ) [ayers and Selections hascan in multiple pictures at t he
senses there i with fiexib comatically create a new file from |
tion, you get p full scan open, so individual pho
mati on from th > tee he scanned i mage.
and if vyou ',T,f"f_and?f“ph"‘ d,
opens same hel e frOne feature | am not crazy about |
a | ocal copy tRSS ntto seamlessly remove foreground o
install ati on t iEEEEEEees oseamless in its operation, it doe:
of help is the Meas it works by essentially creati
bar where you r object was which can reduce the w
resources. The 94dondt compensate. Al so, you have
User Guide PDF ndidi stortedod by the operation. The
there are the [ coreplace the background behind the
posted on You entruly fAseamless. 0 This can be ea
tioned at the start of the arphotos, one with the object and o
which you can find with a simcan clone t he background. Oa rheetr
You Tube at http://www.youtubeCarverE found in other programs al
that can fAsynthesized the backgro
t ool comes very close, the GI MP e
What 6s in the Box?
Ot her PaintshopE Pro tools that |
Cor el has a number o0easy to use include the Smart Pho
c paths available to tool, fi shbowl correction, Clone,
! users to get to X4. er
a upgrade downl oad frc
; ceived as a registel highly recommend wupgrading to X
1 including t he X4 so he redesigned work spaces are be
5 PDF eBook, -thefKPTepuse of the desktop plus all/l t hose
X and a copy of Wi nZexi sting features.
($10 off regular pri
is the Ultimate edi- L the end of the story
Ni kKE Color Efex Pr
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the ball slowly, when the ball re
More Than You Ever it, butd i_rt\stgalwll rolllls back,th bbI
. er , an i wi ro over
To K_nOW About SOIIddoes not destroy or al ter the bar
By Ted Wirtz, Member, Orange gyer the barrier, dependent on it:
ORCOPUGOs nibbles & bicag whole lot actually) to our mer
www. orcopug. org insulating materi al But in quant
editor (at) orcopug.oO phe wrinkle, it rolls THROUGH th
altering it, hence the term Atunn
This article started out to bPgrasing a cell removes the elX@d@d
standard fASecure Eraseo procedce|| o a logical o010 state. S| §
Drive (SSD). However, delving jng gate, changing its state't8€V
was an exercise in peeling | ay one
tion raised another. So withou
Erasure Via Tunneling
FIl ash Memory oV
Fl ash memory is showing up alr ctron
devices. Cel | phones, tablet ¢ 200 A igita
era memory cards, etc. As manuf FLOATING i ps ¢
tinues to fall, it is now econ e | ar
bers of flash chips into |l ogic OPEN )y |l ool
act |like hard drives. When | $ to i
they are the same price as a ¢ ( 1 cos
where from two to four ti mes ¢ ‘ rive,
are not available in terabyte SOURCE Sev
vantages over a standard disk
12v
Basic Design of a Solid State
Al most all solid state drives ogy ¢
AiFlash.o It has the unique pro wr i tt
whil e power is removed, makikn r sem
permanent ) storage. The memor) speci
memory cells designed with two g gat
mi croscopic piece of conductiv,:igure 2 is an example of a scieqqs
extremely thin layer of pure St|gatijng gate tunnel throughml""ll?é’s
is simply pure quartz glass, aijon, Jeaving the cell in a I!@fitd.
in a sense a small storage cap
Control Gate
Programming Via Hot Electron Injection
— Floating Gate 12v
n+ n+
200 A
Source Drain FLOATING
. . ov
Figure 1 shows the desigr
When an appropriate voltage is ( cur
flow between the source and dr T t he
ing gate has been previously ¢ SOURCE 1arge
es the voltage of the control |l ow.
el ectrons (or not storing) ele is p
AWriteo process Once electron ] gat
cannot dissipate because they i nsu
material. Storing electrons or a p
called fAhot el ectron injectior nvol\
phenomenon called fAelectron tu y ef f
guantum mechani owavanduahet panpnt
point 1 o6m in way over my headgjgyure 3 illustrates how a cé&um i
chanics on your own. el ectrons onto the floating gate.
. wi || be somewhat di fferent depen
A simple (but incorrect) analoggmetimes the voltages neededt @ oV
rolling a smal/l ball on a carp (Contunu@)dnor'l c
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(Continued from page
Memory Organizati on

voltage available from the basic power source (such as the bat
power in a digital camera) so iThetmesmocrwséestherangéedoi heon dphapge
designed with tiny power conveartemesntoni st hteh ec hfippagea®!| Iweidt hii emue cttir
pumpso. These fApumpsodo provide thlel ookdsd@geBonkeegade and block siz
tot al storage capacity being desi
Sl ¢c and Ml c configurations are shown bel ow.
Al di scussion to this point had been based on Single Level Cel |
technology. That is, a single A&a&I21 pagrtsaiofis 54a2%s16gbgt &s$ teacch tfhe
one. However there are a numberA6o4f pmaagneust aocft u2r, eOr4s8 +wh4o ba/rt e sn @w cr ¢
ducing Mul ti Level Cel | (MLC) mleéndbrp &ge svhefr e4 ,a0 Pa wIleM8 cheyl tl e sc oenat cahi
more than a single bit of data.ATh® pagespofi s, baseti2®nbyhesicdaal
l evel of charge placed on the floating gate can be varied durin
write cycle I n theory, the concept could incorporate many bits
single cell, but at this point Tihne tmarset acdmmdrclay WMi&€d caonfiegui aff
for two bits. The state of a cHKBppageby bButsad seéh alsowviella.giTvh
pending on how the write potentiralcosnéaigucantonll ed,thédemardf acta
contain fil00, 010 or fA00O. Whewetlhecebkl | wibkl readpernthectc,onga odd
tects how much current the cellthpenmbtl® tabopaeass ThEi eker afibgtesr
ilow current, 0 fimedium current 0i maorfiphargaht ecuerreannt 0deepcesrgt ithlse
possible states. Although this durcirnregasesadhwr ictoenpbeertyi ohst hd fc
|l er chip, the same memory capacmaryk ecda niibbaed da cehri e vwidl Iwi n &t j bet ubat
number of memory <cell s, a si gnicfoidcea ncto nafdivgaunrtaatgieo nt oc atnh ec omarneucfta cg iu
This advantage gets passed on tExttrlfae buoerksi mra lboéwen c¢ostl udedi ¢
performs just as well as SLC. iMamyt o fmatihnet an emwarheS8B&$ gunaeedLCa,|
technology.
Note that the page and block stru
Bit Line di fferent fcrlaumttab&k Degtami zati on o
Ground Bit Line drive. The contr olbll orckfitsrtausitaltres
Select Word Word Word Word Word Word Word Word Select .
Transistor Line0  Linel Line2 Line3 Line4 Line5 Line6 Line7 Transistol Cl u-st ac k an d VI Cce versa SO th e (0] p
N N N N T A a hard drive

wwumm N

ash (or Thumb) Drives

The simplest form of solid state
e B F R RS the simple USB fAFlash Drive. 0
W WO O O O W O O O O w
Figure 5 shows a thumb drive that
that the NAND flash and controll e
ed to a common miniature circuit

Figure 4 shows how individual @bkelfol ssme tine, @nd i woul dgyuess thahenesy bomecdmpuitenuseo r o w
form eight bit AWordso which shmase at clognanoin dmeg.er of semiconduct
materials. Sequentially strobing each of the word lines wil/ res
seri al stream corresponding to t h cell

design results in an inversion of te, so
is know as NAND (NOT AND) fl ash.

NAND memory arrays <can be very c@ her
structures such as NOR gat es, and nnecti c
to or between cell s. This all ows ed int
given area of silicon, increasin sts. A
product of this design is that al itten
vidual <cells, writing a fioned can t be 0
to an all foneso state before it

Memory Controller

The memory cells cannot control t y stor
To make the device useful it al s whi ch
forms multiple functions. First, e memory array appe.
the operating system as iif it is a disKkFidgruirvee,5 a8 dJSsBe dd radklhy dirti v
the read and write commands fr oTrhd hehiopeamttimeg Ise/fstt eins ttoh ea ffloar snh
the NAND flash can wuse. I't also contains a smal/l amount of read/
cache for temporary storage, and can also perform block erasures
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(Continue@d from page Some manufacturers over provision

SSD. As blocks eventually fail, t
As the cost of NAND flash has sdreaadndéwendroppeadi tThascbedr dtbl ¢he
ability of much larger capacities at relatively reasonable cost. This from this pool of reserved memory,
| arger capacity solid state drio®@paci tcymomontlye kchewincea,s @wne S StDho u

Reading and Writing an SSD
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2

Y Figure 7 shows a simplified SSD.
-::' == nosxnt andard block size of five pa
wl = small .DOC file (less than 4K) to
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6 shows a typical SSD with its protective covers remove
h r than the flash drive, you can see that t he
same, with memory chips on the | eft and cont

Figure 7 The green boxes

(%)

SDs are now available in sizes that allow the complete operat
system to be stored on the devildade add Wweéelkls astooomefbrrswapadel e
other folders the user might want on the drive. Why an SSD inste
a regular hard drive? One answer. SPEED!

A nor mal rotating-tharac kdrdieeayhasaahingch
speci fied track (seek time) and then must wai't
tate under the head where it can be read (latency). SSDs donédt
moving parts to worry about. Once the controller computes t
ress, the data is i mmediateltyo rwerad ewiat lpd wtt ufrier tohera delyay naodt
k to the operating system.

for the desired |
ro
any
add
bac

As can be seen in Figure 9, there
fast read cytcilneuse, ommu,c hwef adsetceird et htahna tc atnh eb e. DIQG
d drive. Whédmrttehe topeNreatti nwge sdyesctiede rtecs i sl&we 0
il compl et es htolwen bhomotFi puoeedd.in seconds, ra
e fiswap filed also resides on the SSD, Aswap,
s as wel |l since data is being swapped to memor
r than a h drive with its seek and | atency del ays. Howev
soon find hat writing to an SSD can take more ti

d, especially if it has been in use for a while. We wi
in a moment.
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result is very
ny rotating ha
the computer
mi nut es. |
s much fa
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y -wrawer cmany sertahsee i nsul ating materi al
|l oating gate deteriorates, and the cell fail s. (Read
damage.) A typical cel |l wi || function reliably for (
aseycles before it fails. (Some manufacturers now
have improved reliability to over 1 million <cycles.
number of times a given group of <cells (a page) is ¢
the controller writes data it sefFiegurse pFeviously unus
the fAwear o over aThe ppigetsur @ nisg edakiBodnaltllows ngc au p
and over in the first few pages. This greatly exte
evice. Del eted pages remain unaltered. They are fl a
the data stild]l r e nParionbsl .e mgenlee tdeodn 6t a cheasv ed ce nroautg hg eetmpit
page contains a deleted file it ¢
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