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From Kaspersky Lab website:  

ñA rootkit for Windows systems is a program that penetrates into the 

system and intercepts the system functions (Windows API). It can effec-

tively hide its presence by intercepting and modifying low-level API 

functions. Moreover it can hide the presence of particular processes, 

folders, files and registry keys. Some rootkits install its own drivers and 

services in the system (they also remain ñinvisibleò). ñ 

 

According To Kaspersky Lab the program will do the following:  

ñThe utility can be run in Normal Mode and Safe Mode. 

It detects and removes the following malware: 

malware family Rootkit.Win32.TDSS;  bootkits;  rootkits.ò 

Read the material on the web site, to get a good feel about the program. 

Download this freebie, it is only a 2 MB, from the following link: 

support.kaspersky.com/downloads/utils/tdsskiller.zip 

 

ððððððððððððððððððððððððððð 

 

TreeSize Free  
From the Jam Software web site:  

ñTreeSize Free can be started from the context menu of a folder or drive 

and shows you the size of this folder, including its subfolders. You can 

expand this folder in Explorer-like style and you will see the size of 

every subfolder. All results can also be drilled down to the file level. 

Scanning is done in a thread, so you can already see results while 

TreeSize Free is working. The Explorer context menu is supported with-

in TreeSize, as well as the usual drag & drop operations.ò 

Download it from here: http://www.jam-software.com/treesize_free/ 

   It is only 3.2 MB in size. 

There is a limited functionality mobile size, so far only for Windows 

Phones. You can get it from the same place as the above  program. 

ñTreeSize Mobile V1.4 (TreeSizeMobile.CAB, English, 338.83 KB)   

TreeSize Mobile requires Windows Mobile with .NET Compact Frame-

work 2.0 (or higher) (contained in Windows Mobile since version 6.0)ò 

(Continued from page 1) 

 

 

 

 

 

The following link :   http://free.zoner.com/download.asp  

will take you to a web page with five download icons, for your infor-

mation this one  the extreme right side is the is the one to use! 

26.7 MB is a sizable download, if you are on dial-up. My Comcast hook

-up made it by the time I located the downloads directory on my PC 

page.  It will take a lot of HD space, so make certain you have it! 

 

From the Zoner Photo Studio web site: 

 ñ At Zoner Software, we stand behind our products, and we want you to 

be satisfied with Zoner Photo Studio FREE. Have a question about the 

program or want to know if it will run on your computer? Just check the 

FAQs and system requirements below. If you canôt find an answer there, 

youôre sure to find it on our forum, full of friendly people who know 

Zoner Photo Studio FREE inside and out.ò 

 

Operating System: Microsoft Windows XP/Vista/7 (runs on 32/64-bit 

Windows) 

Processor:    Intel Pentium 4 or compatible 

Memory:      1 GB RAM 

HDD:      140 MB of free disk space 

Resolution:  1024 Ĭ 768 High Color (TrueColor strongly recommended) 

ððððððððððððððððððððððððððð 
 

 Windows 8 consumer preview is on the way, if you want it go to : 

http://windows.microsoft.com/en-US/windows-8/consumer-preview 

Let us talk about it !!! 
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the end of the story 

 

Buying a New Computer  

Things to think about  

(Part 1) 
By Phil Sorrentino, Past President, Sarasota PCUG, Florida 

January 2012 issue, Sarasota PCUG Monitor 

www.spcug.org     pcugedit@verizon.net 

 

 

The thought of a new computer is always very exciting, whether you 

are buying your first computer or replacing an aged one.  If you are 

replacing one, youôve probably been down this road before, but if this 

is your first computer there are many things to consider.  Because 

there is such variety available, the first consideration might be the 

manufacturer.  This decision is usually driven by past experience or 

knowledgeable friendôs advice.  But typically it comes down to prefer-

ence, similar to the decision to buy a car - Ford or Chevy?; they both 

are good choices and they both will get you there.  So, if you donôt 

have a reason for a preference in computer manufacturer, stick with 

the big players, HP, DELL, Gateway, Sony, Toshiba, Lenovo, etc.  

Once the manufacturer is selected, go to their website and look at the 

various possibilities. 

 

If you have decided on a manufacturer, the next high level decision is 

probably laptop or desktop. The laptop is portable and takes up very 

little room. However, the laptop is usually more expensive and is typi-

cally not expandable. (Usually, when you discard your laptop in the 

future, it will be the exact same configuration as when you bought it.) 

On the other hand, desktops are usually less expensive and are ex-

pandable because there are spare slots on the ñmotherboardò and extra 

drive bays for additional drives and/or other peripheral devices. Usual-

ly, the decision revolves around portability. If you are planning on 

using the computer at multiple locations, which could include Panera 

Bread, Starbucks, the airport or library, then a portable is definitely in 

your future. But if most of your computing is typically done from your 

home office or den, and/or you need a lot of permanent on-line stor-

age, then the desktop might be a good choice. 

 

Once you have decided on the manufacturer and made the laptop-

desktop decision, the fun begins. Most of the rest of the decisions are 

very technical in nature, but have been summarized in a few technical 

parameters. The first one is CPU (Central Processing Unit), referred to 

as the brains of the computer, and sometimes simply called the 

ñprocessorò. Unfortunately, this decision is further complicated by the 

fact that there are two manufacturers of computer CPUs, Intel and 

AMD, and they use different ways of naming their products. But be-

hind the names there is one basic decision. Older CPUs are ñsingle 

coreò and newer CPUs have ñmultiple cores.ò The number of ñcoresò 

or CPUs translates into processing power. This decision should proba-

bly be to go with one of the newer, multi-core CPUs. You could save a 

little money with the older single core, but as the need for more pro-

cessing power increases with newer applications, the single processor 

may begin to feel like ñit just isnôt fast enough.ò 

 

Multi-core processors, from Intel, start with the older ñcore duo,ò 

followed by the ñcore 2 duoò and then the more current crop of multi-

core processors which are simply named ñCore i3,ò ñCore i5,ò and 

ñCore i7.ò Current multi-core processors have 2, 4, or 8 processors 

packaged in the CPU chip. Recently, Iôve seen the term ñsecond gen-

erationò added to some of these names, to indicate a newer design. 

AMD has a similar set of CPUs with names like ñPhenom,ò ñAthlon,ò 

ñAthlon II,ò ñAthlon X2 Dual-Core,ò and ñSempron.ò 

 

Comparing the Intel CPUs to the AMD CPUs can be a difficult task, 

and is probably best answered by a Google search for ñIntel vs AMDò 

and then reading many of the various opinions. Hopefully, there is 

enough information found there to help you make up your mind. Both 

Intel and AMD produce quality products, so another way to solve this 

is to just select one of the manufacturers and then learn as much as 

possible about that one so you can continue on to select the best CPU, 

for you, within that manufacturerôs offerings. 

 

Now that weôve chosen a CPU manufacturer and maybe even the CPU 

core family name, e.g. Intel i5, the job is not quite done.  Typically, 

there are further discriminators attached to the CPU family.  Probably 

the most important is ñclock rate,ò or speed. This is indicated in GHz, 

or Gigahertz, which is a measurement of how fast the CPU is running. 

The higher the speed, the faster the processor is running and the higher 

the processing power, but unfortunately, the higher the power dissipa-

tion. It is probably a good decision to stay in the middle range of CPU 

speed, around 2 to 2.5 GHz. High speed is good, but if you are at the 

top end of the speed spectrum, which is around 3 to 4 GHz, then CPU 

cooling becomes a real issue. If the computer is running a very fast 

CPU, make sure there are adequate fans to remove the heat generated 

by the processor. Typically, you wonôt be deciding on the fans or how 

many fans, but make sure when you are using the computer that all the 

fans are operating and the vents are not obscured, and are not clogged 

by dust or animal hair. 

 

The last thing to note when looking at the CPU is that they usually 

come in different versions within a family. The versions are indicated 

by a number. So, for example, an Intel CPU might be defined as Intel 

Core i5-520M (2.4GHz). The 520M indicates further technical details 

such as the size of the Cache (subject for a future article). Usually, as 

the number goes up, the processing power increases. 

 

One thing to point out when discussing CPUs is the fact that CPUs 

come in two types, 32-bit and 64-bit. But this is probably not a decid-

ing factor for most computer users. Both will do the job; the only thing 

that the CPU type leads to is the determination of how much RAM 

memory the processor can use. 32-bit machines will be limited to 4 

GB (Gigabytes) of RAM, and a 64-bit machine will not. RAM 

memory will be discussed in part 2 of this article. 

 

So far, weôve discussed manufacturers, laptop vs. desktop, and looked 

at the CPU. Next month weôll continue with some more considerations 

so that the computer you purchase will be exactly the one that will 

fulfill your desires, keeping in mind that what you hope to accomplish 

with this computer drives most of these decisions. 

 

 

 

 

Buying a New Computer  

Things to think about  

(Part 2 of 3) 
By Phil Sorrentino, Past President, Sarasota PCUG, Florida 

February 2012 issue, Sarasota PCUG Monitor 

www.spcug.org     pcugedit@verizon.net 

 

 

Last month we discussed manufacturers, laptop vs. desktop, and 

looked at the CPU. Now itôs time to think about a few more things. 

 

Letôs look at a laptop first because there arenôt as many considera-

tions. Because of a laptopôs physical size and configuration, there are 

only a few things that can vary and therefore make you make a deci-

sion. The first one is Display size. Today, display sizes seem to be 

between about 14 and 18 inches. Larger displays can give you more 

webpage space, but will probably lead to heavier laptop, a considera-

tion if you are going to carry it around a lot. 

(Continued on page 4) 

the end of the story 
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Another parameter you may find advertised with a laptop is Battery 

Life. This becomes important if you are going to use the laptop with-

out ac power for long periods of time, like on a flight from New York 

to Florida. (For really long flights, you might want to have a second 

battery.)  Todayôs typical Lithium-Ion batteries will provide from 

around 3 to around 6İ hours of use time. To get the longer use time, 

the battery will probably be larger and therefore heavier, again a con-

sideration only if you intend to carry it around a lot. 

 

All computers, laptops included, rely on two types of memory, volatile 

storage, called RAM (Random Access Memory), and Non-volatile 

storage, typically a Hard Disk Drive (HDD). The sizes of both of these 

are decision to be made. We havenôt discussed the Software Operating 

System (OS) yet, but today the OS will probably be Windows 7, 

Home Premium. So for a Windows 7 computer, it is suggested that a 

minimum of 2 GB of RAM be included. (If the CPU is a 32-bit CPU 

then the maximum would be 4 GB. If the CPU is a 64-bit CPU then 

today the maximum is 16 GB, for Windows 7 Home Premium and 192 

GB for Windows Enterprise, Professional, and Ultimate, but the par-

ticular laptop hardware will probably limit the RAM to something 

less.)  Note that increased memory does not yield any substantial in-

crease in weight, so get as much as you can. 

 

Now for the Hard Disk Drive. Most, if not all, laptops have only one 

HDD, although it can be partitioned into many logical drives, e.g. C:, 

D:, etc. For a Windows 7 computer, it is suggested that the HDD size 

be at least 200 GB. The OS and applications could take as much as 

100 GB, leaving only 100 GB for data (documents, pictures, videos, 

music). Today, most machines will have between 400 and 1,000 GB 

of HDD space. Note that increased HDD size does not yield any sub-

stantial increase in weight, again, so get as much as you can. 

 

Sooner, than later, all laptops are called upon to access the Internet. 

This can be accomplished by a wired connection to an Internet Service 

Provider (ISP), or a wireless connection to the ISP. All of todayôs 

laptops provide both of these connection capabilities. The wired con-

nection is provided by an RJ-45 plug somewhere on the back or side 

of the laptop. The wireless connection is provided by 802.11 b, g, or n 

Local Area Network communications radio transmitter and receiver 

built into the laptop motherboard (the antenna is usually someplace in 

the laptop cover). 

 

802.11 wireless communications is available in many public places 

like airports, some shopping centers, and libraries, and is referred to as 

Wi-Fi, which stands for Wireless Fidelity. This type of wireless com-

munications uses the 2.4 GHz band for communicating with a wireless 

access point, which is typically part of a router. The router in turn 

connects to the ISP, through a modem.   The b, g, or n specifies the 

particular signaling technique and communications protocols to be 

used. 802.11n is the newest and the most capable, having the fastest 

transfer rate (200 to 300 Mbps). 802.11g is the most ubiquitous, and is 

backwards compatible with the older 802.11b. n is backwards compat-

ible with both g and b. Today all laptops are at least g compatible and 

many newer laptops are n compatible. The wireless communications 

capabilities are probably not a decision factor, unless you specifically 

want the newest 802.11n capability. 

 

Laptops typically have an optical CD/DVD Drive which is capable of 

reading and writing CDs and DVDs. Some of the newer, and more 

expensive laptops, are including a Blue-ray Drive which is capable of 

reading and writing Blue-ray Disks (BD). These BD drives are back-

wards compatible with DVDs and CDs so they can read and write all 

three types of optical storage disks. (Just a quick review of capacities - 

CDs hold 700 MB, DVDs hold 4.7 GB, and BDs hold about 25 GB.)  

(Continued from page 3) 

 

The optical drive is only a decision point if you are specifically inter-

ested in reading and/or writing BD disks, otherwise there is little dif-

ference between manufacturers optical drive products. 

 

Most of the newer laptops have a camera, typically just above the 

display in the center. The camera faces the user so it can be used for 

audio/video telecommunications such as Skype and Google Talk. This 

is definitely a decision point if you intend to use the video calling 

capabilities. A camera usually does not add much to the price and may 

prove to be a useful capability in the future. 

 

All laptops have audio capabilities, usually a microphone input, pro-

vided by a 1/8th inch mono mini-jack, and a stereo output provided by 

a 1/8th inch stereo mini-jack. The microphone input can be used for 

audio/video telecommunications like Skype and Google Talk. The 

stereo audio output can also be used to drive a set of good external 

speakers or even the audio of some older televisions. Audio capabili-

ties are not a decision point. 

 

All laptops have an external Monitor output. On older laptops the 

output connector is a 15 pin VGA female connector. On newer laptops 

the video output is available on an HDMI (High Definition Multime-

dia Interface) connector along with audio. HDMI is the best way to 

connect your laptop to a newer television. 

 

All laptops have USB 2.0 interface ports. The number of ports may be 

a decision point. And the newer USB 3.0 may show up on some new-

er, more expensive laptops. Some laptops (not many) may have other 

types of interface ports such as Firewire or eSATA. This is definitely a 

decision point if these types of interfaces are needed. 

 

So far weôve looked at all the important things for the purchase of a 

laptop. Next month weôll cover Desktops and some other miscellane-

ous things to consider. 

 

 

 

 

DO YOU ñYOUTUBEò?    

By Elaine Szaniszlo, Editor, Northeast Ohio PC Club 

December 2011 issue, Nybbles & Bytes 

www.neopc.org     water_colors@sbcglobal.net 

 

I had always thought that YouTube was a site that had lots of fun vide-

os. Well, it does, but read on!  

 

I was on a trip recently and the fuses blew on the car power outlets.  

We needed to replace the fuses as our plug-in GPS would not work 

otherwise.  Of course, everyone knows the fuse box is located under 

the dashboard, right?  But did you know some cars have another fuse 

box under the hood?  We found that out on youtube.com. We typed in 

the car make, model and year, and fuse box, and up came a very nice 

video showing where the fuses were in the engine compartment, how 

to get the cover off and showed there was a fuse puller included (a 

very useful tool, indeed!). Now we would never have known that.  

 

A friend told me he was going to replace a garbage disposal. He went 

to YouTube.  Again, there was a detailed video explaining how to do 

that. Other ambitious folks I know have used YouTube to get videos 

on repairing clothes washers, too. 

 

I used YouTube once to get some cooking information, but never real-

ized the wide scope of informative videos that was available. So the 

next time you want to solve a problem or get information on any do-it-

yourself project, check out YouTube. It may make YOU happier.  

 

 

the end of the story 

the end of the story 
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the end of the story 

 

PaintshopÊ Pro X4 
Reviewed by Clint Tinsley, Editor, Idaho PCUG 

October 2011 issue, Bits and Pieces 

http://idahopcug.apcug.org/ 

c_tinsley (at) msn.com 

 

 

Extensively reworked with new defined workspaces and a number of 

new features, Corel released PaintshopÊ Pro X4 in September 2011. 

With new features and enhancements totaling over 75, it is awesome. 

Both the standard and Ultimate additions are available for purchase 

from the Corel Website. There is also a free 30 day trial available for 

downloading. At http://www.corel.com/paintshop, you can find more 

information about PaintshopÊ Pro X4 along with a link for down-

loading the 30 day trial. There are also a several new videos on You 

Tube showing off the new features and enhancements that could be 

the subject of a book; http://www.youtube.com/watch?v=R1Qzx5G-

Nhc or just search YouTube for ñcorel paint shop pro x4ò where you 

will find a wide selection of videos. 

  

 

X4 New Workspaces  

 

The graphic shows the new workspaces in X4 which are Manage 

(Photo Manager), Adjust (replaces what was the Express Lab in X3) 

and the Edit workspace, formally ñFull Editò in X3. The changes go 

beyond just the name changes as the tools have been improved and 

access is friendlier. In this first graphic, you see one of the new tools, 

Fill Light/Clarity, available as an adjustment. This new tool allows 

you apply fill light to dark areas of the photo, drawing out the detail, 

along with a clarity adjustment to sharpen up those areas. The Adjust 

panel is new and occupies only the left side of the workspace. This is 

important with the new 1368X766 laptop screens in that it doesnôt use 

the top and bottom space, giving you more room to see and work on 

your photo as well as room for the Organizer. 

 Also, in this view, you are provided the cameraôs exif information 

from the photo just below the histogram. Next up is a small tool bar 

providing access to the Crop, Straighten, Red Eye, Makeover Tools 

(Blemish Remover, Toothbrush Teeth Whitener, Eye Drop for the 

Eyes, Suntan (no tanning salon here!), and Thinify ( no exercise or 

dieting required),  and finally the Clone Brush. Clicking on any of 

these tools or the tools in the list will result in a window opening such 

as you see for the Smart Photo Fix. Other tools in Adjust are Color 

Balance, Brightness/Contrast, Local Tone Mapping, High Pass Sharp-

en and Digital Noise Removal. Then under the photo space are some 

additional tools for rotating the photo and sharing. The bottom is the 

Organizer with tools for quickly opening photos for adjusting. 

  

Many of the tools that were availa-

ble in X3 have been greatly en-

hanced. An example of this is the 

HDR tool which is being touted as a 

new in X4, was available in X3, but 

in X4, there is a complete new tool 

set for HDR. With X4, there are 

many adjustments you can make to 

the composition and creating a true 

photographic work of art. HDR is 

short for High Definition Resolution 

and takes advantage of  new digital 

cameras that allow you to ñauto 

bracketò a shot where the camera 

takes a sequence of photos of the 

same shot but with different expo-

sure values (ev units) such as -3, 0, 

and +3 with the result that you get a 

picture that is underexposed (-3), 

one normal, and one +3, slightly 

overexposed where the sky and 

bright area will be blown out but 

you will have more detail in dark 

areas. The ï3 under exposure pre-

serves detail in the bright areas so 

that when you combine the three 

photos using HDR, you get a well 

detail (high resolution) photo with 

good detail in all areas of the photo 

from dark to light. Again, this HDR 

Adjustment panel only occupies the 

left side of the workspace. One 

other point to be made here is that 

X4 is also 2 monitor friendly so that 

you can move the editing workspac-

es to a second monitor for more 

room on your desktop. 

  

 

More New Tools 

  

Photo Blend!  This new tool pro-

vides you the ability ñblendò two 

photos together (assuming similar 

content), taking the best from the 

two to make one composite photo. 

An example of this is family photos, 

particularly those with children in them or other members that may not 

be well behaved. Using Photo Blend, you can selectively ñbrush outò 

and ñbrush inò the desirable elements to make a great photo. Best use 

of this tool does require that the photos be very close in composition 

such a being taken using a tripod or at least a very stable hand on the 

camera. 

 

New also is the Selective Focus tool. Using this tool, you can blur the 

photo while keeping focus on an area of the photo that you want to 

draw out; this is different than ñdepth of fieldò where you bring focus 

to only the foreground or a specific object of focus. Using this tool, 

you can define the area to remain in focus along with blur amount, 

edge softness (hardness), and color saturation. 

  

(Continued on page 6) 
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the end of the story 

Vignette is another new tool. Using this tool, you can ñvignetteò an 

area that remains in focus while the surrounding area is made to blur 

and fade to black (or degree of darkness) with adjustments for amount 

of blur, amount of glow, and again, the feather of the edge in defining 

the hardness of the edge. 

  

Many areas have been improved or enhanced in X4. One of those 

areas is the Camera RAW lab for working with your Camera RAW 

photo images. 16 bit color support has been expanded to over 20 tools 

resulting in better detailed corrections using tools such as the Scratch 

Remover, Object Remover, some brushes, and the Background Eraser. 

  

PaintshopÊ Pro X4 is leaner and meaner now; even the install file is 

smaller. X4 has over 75 performance improvements including GPU 

optimizations which are noticeable with many operations now done in 

real time. Perceivable improvements in operations like noise reduction 

and Camera RAW file decode operations. 

  

 

Learning PaintshopÊ Pro X4 

 

Starting with the Getting Started 

Welcome or splash screen, help in 

learning X4 is always close by. 

On the Welcome screen, are links 

to information on using the new 

Manage, Adjust and Edit work-

spaces plus links to The Digital 

Workflow and Learning Tools. In 

the Edit workspace, you will find 

the Learning Center shown here. 

The choices there will take you to 

the tools for the activity and guid-

ance on using them. The F1 Help 

key is well thought out in that if it 

senses there is an Internet connec-

tion, you get the latest help infor-

mation from the Corel website 

and if you are not connected, it 

opens same help information from 

a local copy that was current at 

installation time. Another source 

of help is the Help on the Menu 

bar where you will find other help 

resources. There is also a 194 X4 

User Guide PDF available. And 

there are the numerous videos 

posted on You Tube that I men-

tioned at the start of the article 

which you can find with a simple ñCorel Paintshop Proò search on 

You Tube at http://www.youtube.com. 

  

 

Whatôs in the Box? 

  

Corel has a number of offerings and upgrade 

paths available to both new and registered 

users to get to X4. I initially did the standard 

upgrade download from an Email that I re-

ceived as a registered user. My download 

including the X4 software, User Manual 

PDF eBook, the KPT plug-in filters ñextrasò 

and  a copy of WinZip 15. All for $49.99 

($10 off regular price). For $20 more, there 

is the Ultimate edition where you also get 

NikÈ Color Efex ProÊ 3.0 photo effects 

(Continued from page 5) and filters, a $200 value, royalty-free images from Fotolia, also a $200 

value, a Custom photo book from BlurbÈ* ($35 value), and a collec-

tion of Free Picture TubesÊ . I havenôt seen retail or street prices yet 

for PaintshopÊ ProX4 but expect them to be in the $60 and $80 rang-

es for Standard and Ultimate respectively. And if history is any indica-

tor, Corel may change it product offerings as to what is in the box. In 

the past, I have seen them include a 2 GB USB drive and a free 

eBook. 

  

System Requirements 

MicrosoftÈ WindowsÈ 7, Windows VistaÈ or WindowsÈ XP, with 

latest service packs installed (32-bit or 64-bit editions). 

1.5 GHz processor (2 GHz or faster recommended). 

1 GB RAM (2 GB RAM or higher recommended). 

1 GB free hard drive space (2 GB or greater recommended). 

1024 x 768 resolution, 16-bit color display. 

Windows-compatible CD-ROM drive for installation. 

Internet connection required to post photos online and download pro-

gram updates. 

  

 

Concluding Notes 

 

I am quite impressed with PaintshopÊ Pro X4 as issues I had with X3 

have been resolved including cropping operations and printing. I can 

do just about everything I want to do with a photo inside X4. PSP has 

the all the tools that it has had over the years including extensive layer 

support where you can preserve the original photo as the background 

layer and overlay it with multiple layers in adjusting the various ob-

jects within the photo as well as adding new objects such as content 

from other photos, picture tubes, picture frames, and text on top of the 

original photo. You can also adjust the visibility or transparency of 

those layers. 

  

Another feature I like is the Crop to New Image where when I can 

scan in multiple pictures at the same time and use this feature to auto-

matically create a new file from the cropped area and keep the original 

full scan open, so individual photo files can be easily separated from 

the scanned image. 

  

One feature I am not crazy about is Smart CarverÊ which is supposed 

to seamlessly remove foreground objects from your photo. It is not 

seamless in its operation, it does leave a perceivable line in the picture, 

as it works by essentially creating a ñfoldò in the picture where the 

object was which can reduce the width or height of the picture if you 

donôt compensate. Also, you have to mark the areas you donôt want 

ñdistortedò by the operation. The ñArtò in removing an object is to 

replace the background behind the object being removed so that it 

truly ñseamless.ò  This can be easily achieved if you have two similar 

photos, one with the object and one with the background so that you 

can clone the background. Other approaches similar to Smart 

CarverÊ found in other programs also fall short. I have found one tool 

that can ñsynthesizeò the background and when used with the clone 

tool comes very close, the GIMP editor and it is free. 

  

Other PaintshopÊ Pro tools that I like which are very effective and 

easy to use include the Smart Photo Fix, Straighten tool, Perspective 

tool, fishbowl correction, Clone, Makeover tools and the color chang-

er.  

  

I highly recommend upgrading to X4 even if you have X3 because of 

the redesigned work spaces are better organized and laptop friendly in 

use of the desktop plus all those new features and enhancements to 

existing features. 
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This article started out to be something rather simple. Explain why 

standard ñSecure Eraseò procedures donôt really work on a Solid State 

Drive (SSD). However, delving into the technology of these devices 

was an exercise in peeling layers off an onion. Answering one ques-

tion raised another. So without further ado, here we go. 

 

Flash Memory 

 

Flash memory is showing up almost anywhere in todayôs electronic 

devices. Cell phones, tablet computers, gaming consoles, digital cam-

era memory cards,etc. As manufacturing costs for memory chips con-

tinues to fall, it is now economically feasible to assemble large num-

bers of flash chips into logical arrays that can be made to look like and 

act like hard drives. When I say economical, I donôt mean to imply 

they are the same price as a standard hard drive. They can cost any-

where from two to four times as much as a standard hard drive, and 

are not available in terabyte sizes (yet). Yet they offer several ad-

vantages over a standard disk drive. 

 

Basic Design of a Solid State Drive 

 

Almost all solid state drives make use of a memory technology called 

ñFlash.ò It has the unique property of retaining any data written to it 

while power is removed, making it ideal for permanent (or semi-

permanent) storage. The memory consists of thousands of special 

memory cells designed with two gates per cell. The floating gate is a 

microscopic piece of conductive material insulated on all sides by an 

extremely thin layer of pure silicon dioxide, which in laymanôs terms 

is simply pure quartz glass, an excellent insulator. The floating gate is 

in a sense a small storage capacitor.  

 

 

 

 

 

 

 

 

 

Figure 1 shows the design of a single gate. 

 

When an appropriate voltage is applied to the control gate, current will 

flow between the source and drain connections. However, if the float-

ing gate has been previously charged with electrons, the charge oppos-

es the voltage of the control gate, and current does NOT flow. Storing 

electrons (or not storing) electrons on the floating gate is part of the 

ñWriteò process. Once electrons are stored on the floating gate they 

cannot dissipate because they are completely surrounded by insulating 

material. Storing electrons on the floating gate involves a process 

called ñhot electron injectionò, and removing electrons involves a 

phenomenon called ñelectron tunneling,ò which is one of the effects of 

quantum mechanics and the particle-wave duality of matter. At this 

point Iôm in way over my head. Feel free to research quantum me-

chanics on your own. 

 

A simple (but incorrect) analogy of electron tunneling is to visualize 

rolling a small ball on a carpet that has a large wrinkle in it. If you roll 

the ball slowly, when the ball reaches the wrinkle it does not roll over 

it, but instead rolls back, unable to cross the barrier. Roll the ball fast-

er, and it will roll over the barrier and reach the other side. The ball 

does not destroy or alter the barrier, it simply does or does not roll 

over the barrier, dependent on its velocity. Stretching the analogy a bit 

(a whole lot actually) to our memory cell, the carpet wrinkle is the 

insulating material. But in quantum theory the ball doesnôt roll over 

the wrinkle, it rolls THROUGH the wrinkle without destroying or 

altering it, hence the term ñtunneling electronò. 

 

Erasing a cell removes the electrons from the floating gate setting the 

cell to a logical ò1ò state. Writing to a cell adds electrons to the float-

ing gate, changing its state to logical ñ0ò.  

 

Figure 2 is an example of a cell being erased. Any electrons on the 

floating gate tunnel through the insulating layer to the drain connec-

tion, leaving the cell in a logical ñ1ò state. 

 

Figure 3 illustrates how a cell is set to a logicalò0ò state by injecting 

electrons onto the floating gate. The voltages shown in these figures 

will be somewhat different depending on the chip manufacturer. 

Sometimes the voltages needed to erase or write a cell may exceed the 

(Continued on page 8) 
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Memory Organization 

 

The memory is arranged into ñpagesò and ñblocksò. The smallest in-

crement is the ñpageò with multiple ñpagesò being combined into 

ñblocksò. Both page and block size can vary in order to provide the 

total storage capacity being designed into the device. Some typical 

configurations are shown below. 

 

 

Å 32 pages of 512+16 bytes each for a block size of 16 KB  

Å 64 pages of 2,048+64 bytes each for a block size of 128 KB 

Å 64 pages of 4,096+128 bytes each for a block size of 256 KB 

Å 128 pages of 4,096+128 bytes each for a block size of 512 KB  

 

 

The most commonly used configuration uses 256 KB blocks with 4 

KB pages, but as seen above a given manufacturer may choose anoth-

er configuration. In the manufacturing process it is recognized that not 

every cell will be perfect, so additional cells are included, as shown in 

the table above. The extra bytes are used to mark bad pages and also 

incorporate error detecting bits that are accessed by the controller 

during read/write operations. If an error is detected, the page is 

marked ñbadò and will not be used again. In better devices the error 

code configuration can correct single errors and detect double errors. 

Extra blocks are often included in the device which can be ñswapped 

inò to maintain the designated capacity as blocks fail over time. 

 

Note that the page and block structure of the memory device is totally 

different from the sector-cluster-track organization of a rotating hard 

drive. The controller ñtranslatesò the page-block structure into sector-

cluster-track and vice versa so the operating system sees the device as 

a hard drive. 

 

Flash (or Thumb) Drives 

 

The simplest form of solid state drive that we are all familiar with is 

the simple USB ñFlash Drive.ò 

 

Figure 5 shows a thumb drive that has been opened up and you can see 

that the NAND flash and controller are two different devices connect-

ed to a common miniature circuit board. Flash drives have been avail-

able for some time, and I would guess that every home computer user 

has at least one. 

 

Figure 5 A USB flash drive.  

The chip on the left is the flash memory. The controller is on the right. 

 

 

(Continued on page 9) 
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voltage available from the basic power source (such as the battery 

power in a digital camera) so in this case the controller chip will be 

designed with tiny power converters on the chip called ñelectron 

pumpsò. These ñpumpsò provide the voltages needed. 

 

Slc and Mlc 

 

All discussion to this point had been based on Single Level Cell (SLC) 

technology. That is, a single cell contains a single bit, either zero or 

one. However there are a number of manufacturers who are now pro-

ducing Multi Level Cell (MLC) memories where a given cell contains 

more than a single bit of data. The concept is based on the idea that the 

level of charge placed on the floating gate can be varied during the 

write cycle. In theory, the concept could incorporate many bits into a 

single cell, but at this point in time a typical MLC carries information 

for two bits. The state of a completely erased cell is ñ11ò. Then de-

pending on how the write potentials are controlled, the cell can also 

contain ñ10ò, ñ01ò or ñ00ò. When the cell is read, the controller de-

tects how much current the cell permits to pass. Either ñno currentò, 

ñlow current,ò ñmedium currentò or ñhigh currentò represents the four 

possible states. Although this increases the complexity of the control-

ler chip, the same memory capacity can be achieved with just half the 

number of memory cells, a significant advantage to the manufacturer. 

This advantage gets passed on to the user in a lower cost device that 

performs just as well as SLC. Many of the newer SSDôs use MLC 

technology. 

 

 

Figure 4 shows how individual cells are interconnected into rows to 

form eight bit ñWordsò which share a common layer of semiconductor 

materials. Sequentially strobing each of the word lines will result in a 

serial stream corresponding to the data written into each cell. The 

design results in an inversion of voltages and logical state, so the array 

is know as NAND (NOT AND) flash. 

 

NAND memory arrays can be very compact as compared to other 

structures such as NOR gates, and require a minimum of connections 

to or between cells. This allows more memory to be designed into a 

given area of silicon, increasing yields and reducing costs. A by-

product of this design is that although ñzerosò can be written to indi-

vidual cells, writing a ñoneò cannot. The entire block must be ñerasedò 

to an all ñonesò state before it can be written to again. 

 

Memory Controller 

 

The memory cells cannot control themselves, they are simply storage. 

To make the device useful it also requires a ñcontrollerò which per-

forms multiple functions. First, it makes the memory array appear to 

the operating system as if it is a disk drive, and secondly it translates 

the read and write commands from the operating system to a form that 

the NAND flash can use. It also contains a small amount of read/write 

cache for temporary storage, and can also perform block erasures. 

 

(Continued from page 7) 

 



9 

the end of the story 

Some manufacturers over provision the number of blocks inside the 

SSD. As blocks eventually fail, the controller marks them bad so they 

are never reused. The controller is able to assign a replacement block 

from this pool of reserved memory, thereby maintaining the advertised 

capacity of the device, even though some blocks have failed. 

 

Reading and Writing an SSD 

 

Figure 7 shows a simplified SSD. In this example we will assume a 

non-standard block size of five pages. We are going to write a 

small .DOC file (less than 4K) to the SSD. 

 

Figure 7     The green boxes are empty pages 

 

 

It all fits into the first page nicely as shown in Figure 8. Now we want 

to write a picture of a boy into the memory.  

 

As can be seen in Figure 9, there is space, so no problem.  As we con-

tinue on, we decide that the .DOC file is no longer needed, so we de-

lete it. Next we decide to save a 24KB picture of the sunôs rays as 

shown in Figure 10. 

Figure 9 

The picture is 8KB and thus occupies two pages, which are empty. 

 

 

Probleméwe donôt have enough empty pages left. Although the first 

page contains a deleted file it cannot be used because the data is still 

(Continued on page 10) 
the end of the story 

As the cost of NAND flash has steadily dropped it has led to the avail-

ability of much larger capacities at relatively reasonable cost. This 

larger capacity solid state drive is commonly known as an SSD. 

 

 

Figure 6 shows a typical SSD with its protective covers removed. 

Although much larger than the flash drive, you can see that the archi-

tecture is much the same, with memory chips on the left and controller 

chips on the right. 

 

SSDs are now available in sizes that allow the complete operating 

system to be stored on the device as well as room for swap files and 

other folders the user might want on the drive. Why an SSD instead of 

a regular hard drive? One answer. SPEED! 

 

A normal rotating hard drive has a track-to-track delay reaching a 

specified track (seek time) and then must wait for the desired data to 

rotate under the head where it can be read (latency). SSDs donôt have 

any moving parts to worry about. Once the controller computes the 

address, the data is immediately read without further delay and given 

back to the operating system.  

 

The result is very fast read cycles, much faster than can be duplicated 

by any rotating hard drive. When the operating system resides on an 

SSD, the computer will complete the boot process in seconds, rather 

than minutes. If the ñswap fileò also resides on the SSD, ñswappingò 

occurs much faster as well since data is being swapped to memory, 

rather than a hard drive with its seek and latency delays. However we 

will soon find that writing to an SSD can take more time than ex-

pected, especially if it has been in use for a while. We will find out 

why in a moment. 

 

 

Wear Leveling 

 

Unfortunately, over many erase-write cycles the insulating material 

around the floating gate deteriorates, and the cell fails. (Reading a cell 

causes no damage.) A typical cell will function reliably for over 

100,000 erase-write cycles before it fails. (Some manufacturers now 

claim they have improved reliability to over 1 million cycles.) To 

reduce the number of times a given group of cells (a page) is cycled, 

every time the controller writes data it selects previously unused pag-

es, spreading the ñwearò over all pages, instead of allowing all activity 

to occur over and over in the first few pages. This greatly extends the 

life of the device. Deleted pages remain unaltered. They are flagged as 

deleted, but the data still remains. Deleted pages do not get reused at 

this time. 

 

(Continued from page 8) 

 


