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To answer a note, simply reply. NOTE that replies
PATACS Email Chat/Discussion List
by Gabe Goldberg
Director, Potomac Area Technology and Computer Society
Director10(at)patacs.org

We’ve created an email list for PATACS members
to discuss topics of mutual interest, ask and
answer questions, share resources, convey news,
and increase our sense of shared community.
The list, on Web site groups.yahoo.com, is
available to all members. The more subscribers
the list has, the more valuable it will be to
participants. So everyone is encouraged to
subscribe and participate.
Using the list is as simple as reading/answering/
sending email. So you can use whatever tools for
list email that you currently use.
Only subscribers receive what’s sent to the list
and can answer or not, as they prefer. List
material is not visible to non-subscribers and no
advertising will be seen. The list itself is secure
and invisible to non-members. Only subscribers
can post to it and it will not receive spam email.
Subscriber addresses will not be visible or
disclosed. (If you post to the list, of course,
subscribers will see your email address—the
same as if you’d directly sent them a note.)
Members WILL NOT be subscribed automatically
to this list—you must do this yourself.

will go to the list, will be seen by all subscribers.
To reply privately you MUST change the TO
address in your note.
Also NOTE that the list is not an official PATACS
“publication”; it simply allows members to
communicate with each other. It doesn’t replace
the newsletter or other official PATACS
communications.
The list’s website provides additional functions
such as message archiving and file storage. As
subscribers increase and list usage grows, we’ll
provide additional information.
The group’s web page:
https://groups.yahoo.com/neo/groups/
PATACS-b/info
To subscribe (sign on), send email to:
PATACS-b-subscribe@yahoogroups.com
and follow simple instructions to confirm your
subscription.
Once you’ve subscribed, for easy sending to the
list, add the posting address to your email’s
address book with a simple nickname.
Four special email addresses are associated with
the list:
Post a Message

PATACS-b@yahoogroups.com
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In Remembrance: Sy Fishbein
Seymour (Sy) Fishbein passed away on June 6,
2015.
Sy was a long-time member and Director of
NCTCUG, Inc., and subsequently PATACS. He
chaired the Audit Committee several times.
A copy of Sy’s obituary is online at
http://www.legacy.com/obituaries/washingtonp
ost/obituary.aspx?pid=175030705. The online
Guest Book accepts condolences until July 8 th.
For those who want to send sympathy cards to
his wife Louise and family, the Fishbein home
address is:
5614 N. 16th Street
Arlington, VA 22205-2898

IfYou Missed It

by Geof Goodrum
Director, Potomac Area Technology and Computer Society
Director1(at)patacs.org

If you can’t make a meeting in person, remember
that members can participate in meetings
remotely and for free via Zoom teleconferencing
(see http://zoom.us/, for Apple® OS X® and iOS,
GNU/Linux®, Google Android™ and Microsoft®
Windows®). Details are provided in e-mailed
meeting announcements.

April 18, 2015 (Fairfax)

Learn 30: Copy-Cut-Paste-Huh? Doing more
with the clipboard (with or without steroids)

Tom Gutnick of Sunny Banana Information
Technology Consulting (http://sunnybanana.com/) gave us an introduction to “cut &
paste” using the basic clipboard functionality
built into diverse systems including Google
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Chromebook and Android, Microsoft Windows,
Apple OS X and iOS, and GNU/Linux. While there
are many similarities between them, there are
also differences, especially if one considers cut
and paste features of specific applications, as
well.
Tom started out discussing the basic workflow of
how to highlight or select text, then
copy or cut and paste. Gabe Goldberg
commented that holding the Control
(Ctrl) key and pressing the ‘a’ key is a
shortcut to select all text. Also noted
was Ctrl-z to undo a cut and paste action. Tom
prefers to use keyboard commands while typing
and mouse controls while using the mouse, so it
is worth learning how to do both.
Tom expanded the discussion from copying text
to using the clipboard to copy images and
“objects” such as files, graphics and links. An
audience member asked about a prompt to paste
unformatted text. Tom explained that many
programs feature “paste special.” Microsoft
Word, by default, copies text including its
formatting (e.g., italics, font), but this is not
always wanted. Word’s paste special function has
an option to paste only plain text without the
formatting. Tom also suggested a free software
utility for Microsoft Windows called PlainText
(https://plaintext.codeplex.com/) that resides in
the system tray and strips all formatting so paste
is plain text only.
Tom went on to demonstrate that the same
process works in file managers such as Microsoft
Windows File Explorer to cut/copy/paste files
between directories and drives. Most but not all
programs support copy and paste. Tom also
demonstrated using the clipboard to cut and
paste in Microsoft PowerPoint, and on an Apple
iPad. GNU/Linux operating systems feature two
clipboards, one that operates as described
previously and another that uses the mouse and
held left button to highlight selected text and a
middle-button (or simultaneous left and right
button) click to paste a copy at the mouse
pointer.

www.patacs.org

(Continued on page 3)

July 2015

PATACS Posts

(Continued from page 2)

There are several clipboard manager utilities
available that function as a little database to
handle multiple snippets. Some examples
include: Ditto for Windows (http://dittocp.sourceforge.net/); CopyClip
(https://itunes.apple.com/us/app/copyclipclipboard-history/id595191960?mt=12),
Clipmenu (http://www.clipmenu.com/) and
Flycut (https://itunes.apple.com/us/app/flycutclipboard-manager/id442160987?mt=12) for
Apple OS.
An audience member noted that sometimes it is
difficult to highlight and copy text on a web page
without selecting the images on the page. Gabe
Goldberg offered that utilities exist just for
printing web pages without images. Tom noted
that copying from web pages can be complex
depending on how the site was programmed.
Sometimes it is easier to print the web page to a
Portable Document Format (PDF) file, then copy
the text from the PDF. Also, there is a Google
Chrome browser extension to select what to
print from a web page. Another member
suggested the Snippint Tool program in Windows
(http://windows.microsoft.com/enUS/windows7/products/features/snipping-tool)
that copies text in the clipboard as an image as a
last resort.
A PDF file of Tom’s briefing is on the PATACS
Recent Meetings web page at
http://www.patacs.org/recmtgspat.html.
Q&A Session

A member uses Malwarebytes
(http://www.malwarebytes.org/)
and Windows Security Essentials
(http://windows.microsoft.com/enUS/windows/security-essentials-download), but
was concerned that Security Essentials was
hijacked after a pop-up window recommended a
support call. This is probably a scam. Paul
Howard and Tom Gutnick said that Malwarebytes
is a separate program and the free version does
not interfere with Security Essentials, so it is
okay to have both running. Nick Wenri
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recommended running Microsoft’s malware
removal tool (http://www.microsoft
.com/security/pc-security/malwareremoval.aspx).
A member reported that an external device that
worked on Windows XP does not work with
Windows 7. The recommendation is to check
with the device vendor to find an updated driver
for Windows 7. Paul Howard also recommended
using a separate power supply for external USB
devices (e.g., external DVD player) as the power
from the USB port alone may not be sufficient.
A member reported that Microsoft is
discontinuing support for Streets and Trips for
Windows98/XP (http://www.microsoft.com/
Streets/en-us/default.aspx).
A member reported that her Windows 8 system
could not connect to Internet after applying
updates and turning the system on the next
morning: “No connections available” error.
However, Internet service works for other
devices. Best Buy examined the system and was
able to connect without any changes. No one else
reported a similar problem, but Gabe Goldberg
suggested that sometimes turning the wireless
radio off and back on fixes such issues.
Another member needed help installing some
software, and had other software issues related
to removing antivirus software. The
recommendation was to bring the system to the
Arlington PATACS meeting for help.
Presentation: Computer Forensics

Mr. Osgood Osgood, Director of
Computer Forensics and Data Analytics at
George Mason University (http://cfrs.gmu.edu/,
http://dataanalytics.gmu.edu/) gave the main
presentation. Mr. Osgood is a former FBI agent of
26 years. He started as an accountant with a
minor in computer science, then studied
engineering while at the FBI, including network
engineering. When Mr. Osgood retired from the
FBI, he joined George Mason University, and
oversees Masters and PhD programs in Computer
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Forensics and Data Analytics, as well as teaches
forensic accounting.
Computer forensics is using tools and techniques
of computer science and law to collect, analyze
and report information that can be used in a
court of law. The field has broadened to include
analysis of unknown code and reverse
engineering to figure out what it does. Good
reverse engineers get paid the most.
Computer forensics is interested in computers
and mobile devices. A trove of information about
the owner of a computer can be discovered
through computer forensics. Computer forensics
began in the early 1980s with the emergence of
Personal Computers. The 1990s were marked by
the emergence of cellular telephones, which are
easier to lose than laptops and can contain more
information than PCs, including text messages
and contacts. Law enforcement cannot force a
person to hand over a passphrase that secures
their device, but can force the owner to apply
thumb or finger for fingerprint-based logins. The
legal standard of probable cause for getting
federal wiretap (network intercept) must be
specific about criminal purposes and show
evidence of a crime no older than thirty days and
that the crime is ongoing. Wiretap orders are
only good for thirty days with status reports to
the judge every ten days.
Mr. Osgood said that glass fiber optics technology
changed everything over the past thirty years,
and showed how a fiber cable is constructed. He
also showed a device to clone a computer storage
drive, as forensic work is only done on bit image
copies of the original drive. Mobile devices are
more of a challenge to clone, as it requires
power-on of the original device, which can affect
the content.
Mr. Osgood talked about the world being driven
by technology, but nothing is exploit-proof;
crimes will occur. Sophisticated attacks are not
needed, as people make mistakes and suffer
computer virus/malware infections. Bob’s advice
was to always think twice before you click and
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always have decent antivirus software installed.
Mr. Osgood also advised never doing personal
business on a work computer.
Mr. Osgood discussed erasing data securely and
e-mail. E-mails are frequently stored on a server
and viewed through a web browser or app. There
are no laws regarding retention of e-mails on
these servers. To store important files in the
“cloud”, encryption should be included in the
Service Level Agreement.

May 16, 2015 (Fairfax)
Thanks to the Osher Lifelong Learning Institute
for the new chairs in the meeting room!
Q&A Session

A member reported that he solved a problem
with his PC beeping after turning it on, even
when powered off and on again. A web site
recommended reseating components on the
motherboard, and, after doing so, the problem
went away (it turned out to be a loose RAM
memory module). Gabe Goldberg explained that
the beeping is part of the Power On Self Test
(POST) that the computer executes when turned
on. The pattern of beeps has a meaning, which
can be looked up online if you have access to a
working computer (see https://en.wikipedia.org
/wiki/Power-on_self-test).
A member reported that a Dell 435XPS/9000 PC
left on for long time experienced transient power
shutdowns, possibly due to overheating. The
online recommendations are to clean out dust,
upgrade the power supply, or use an
Uninterruptible Power Supply (UPS). Paul
Howard agreed that cleaning is a good starting
point. Another person suggested that the case
fans or CPU fans are not fast enough to provide
cooling. Also, an UPS for a desktop PC is always a
good idea given local power issues.
A member asked about opinions on whether to
upgrade to Windows 10 or wait. Paul Howard said
that Windows 10 should be released within four
months, but a preview is available for evaluation
today (http://windows.microsoft.com/en-
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us/windows/preview-iso). Current opinions on
Windows 10 are reasonably favorable.
Gabe Goldberg bought an Apple iPad Air2, and
found that copying content and apps from his old
iPad was absolutely seamless. Gabe likes the iPad
Air2, which weighs less than a pound, and has
64GB memory.
Bill Walsh asked if “https” in a website address
means that it is safe. Geof Goodrum replied that
this only means that the connection to the
website is encrypted, but not necessarily safe, as
malicious or hacked/compromised sites can use
encryption. Paul Howard noted that some
security software includes web browser
extensions to warn about unsafe sites. Another
member recommended using the HTTPS
Everywhere browser extension (https://www.eff
.org/https-everywhere) to use secure sites, if
available.
There was a discussion about recommended UPS
models. Paul Howard said that the most common
brand is APC (http://www.apc.com/). Others
mentioned Cyberpower
(http://www.cyberpowersystems.com/), but the
battery may not be replaceable on some models.
Paul likes the Tripp Lite brand
(http://www.tripplite.com/), as he had a good
experience getting a warranty replacement.
BatteryMart (http://www.batterymart.com/)
sells replacement batteries for about $13 each.
Batteries Plus (http://www.batteriesplus.com/)
has convenient local stores but are more
expensive. Another person noted that the MetalOxide Varistors (MOVs, see
https://en.wikipedia.org/wiki/Varistor) in UPS
and surge protector power strips degrade, so it
might be better to replace the whole unit than
just the battery. Paul also said to consider the
length of the UPS power cord when buying.
Learn 30: The Amazon Fire TV Stick

Gabe Goldberg demonstrated the Amazon Fire
TV Stick (http://www.amazon.com/AmazonW87CUN-Fire-TV-Stick/dp/B00GDQ0RMG), a
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small device to watch video streamed over the
Internet. Gabe started off by surveying the
audience and found that only one or two
watched TV over the Internet only, most
watched over cable TV, and some used streaming
media boxes like Roku.
Gabe summarized TV history, streaming video
services like Amazon Prime, Hulu, HBO Go, and
other streaming devices such as Smart TVs,
phones/tablets, computers, Game boxes,
Roku/TiVo/MythTV.
Gabe has experience with streaming video and
Roku devices. These are easy to connect to
wireless routers, but need adequate Internet
service. The devices are inexpensive and getting
cheaper. The Amazon Fire TV Stick is $39 from
Amazon.com. Amazon provides a feature
comparison chart of streaming media devices on
their web site (not surprisingly, favoring the Fire
TV Stick). Someone asked about streaming video
over a phone data plan, but this uses up the data
quota quickly, especially for HD content.
The Amazon Fire TV Stick plugs into a TV HDMI
port (may not work on older TVs) and connects
to the Internet over an existing wireless network
(i.e., wireless router or access point); it does not
require nor connect directly to a
PC. The Amazon Fire TV
Stick includes a remote
control, but can also be
controlled with an app
on your mobile device. One version also includes
voice control.
The Amazon Fire TV Stick adds video sources and
features over time. A lot of the video content is
only available on Amazon Prime (about $99 per
year, which also includes Amazon shipping
service). The Amazon Fire TV Stick can replace
cable TV service at lower cost, providing the
same content on-demand. However, it does not
provide local broadcast TV channels, but these
may be received with an antenna. An account
with other content providers such as NetFlix and
HBO is needed to access their online video
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programming, but the Fire TV Stick’s interface
will let you know if you try to access pay content.
Gabe talked about TV trends, such as unbundling
media channels, and his experience with the
Amazon Fire TV Stick. Gabe expressed mixed
feelings about the Stick’s automatic software
updates that happen without owner control. He
also noted that it was very hard to open the
remote to access the batteries. However, he likes
the instructions that come with the device, and
additional support is provided online, and
through a weekly newsletter.
For this demonstration, Gabe showed the intro
video, the settings menu, content channels,
browsing with the remote, a watchlist like
notepad to mark things to watch later, support
for apps and music, photos and videos, and 5GB
of Amazon cloud storage.
Gabe’s briefing slides are posted on the PATACS
Recent Meetings web page,
http://www.patacs.org/recmtgspat.html.
Presentation: The Selfish Microbiome—who
we really are

Thanks to Steve Wertime for
contacting and introducing the
main topic presenter Dr. Patrick
M. Gillevet, George Mason
University professor and
Director of the Microbiome
Analysis Center at GMU
(http://mbac.gmu.edu/mbac_wp/).
Dr. Gillevet was involved in the original Human
Genome Project (http://www.genome.gov/
10001772), and discussed the current Human
Microbiome Project and history of research into
how microbiology affects behavior, and the
impact of technology.
Analysis of microbes was once based upon cell
cultures in Petri dishes, distinguishing bacteria
by medium of growth, and observing colony
development. Then came DNA analysis (gene
sequencing began in 1977), which was still very
manual, time-consuming wet lab work.
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Pyrosequencing (https://en.wikipedia.org/wiki/
Pyrosequencing) began in 1999 and, in 2007, Ion
Torrent™ Systems began using CMOS chips and
DNA on tiny beads (https://en.wikipedia.org/
wiki/DNA_sequencing#Ion_Torrent_semiconduc
tor_sequencing). The new Ion Proton™ System
(http://www.lifetechnologies.com/us/en/home/
life-science/sequencing/next-generationsequencing/ion-torrent-next-generationsequencing-workflow/ion-torrent-nextgeneration-sequencing-run-sequence/ionproton-system-for-next-generationsequencing.html) is able to sequence the human
genome in 2 hours, something that took the
Human Genome Project twelve years (1990-2001),
$2.7B, and approximately 50,000 man-years of
effort.
Dr. Gillevet’s discussion also covered Systems
Biology, involving use of computational
resources for predictive modeling of biological
systems. Dr. Gillevet pointed out it is difficult to
analyze non-linear relationships. He also defined
the metabiome of functions and interactions
between the microbial communities and the
expression of human genes—it is all one
ecosystem in the human body. An interesting
fact is that there are ten times more bacterial
cells in the human body than human cells, but
the mass of bacterial cells is small.
The presentation led to discussions about the
current medical standard of care, including
medical tests and effectiveness of diagnosis and
treatment.

Future Meeting Topics
Refer to the PATACS Event Calendar on the back
cover or http://patacs.org/mtgdetpat.html for
meeting time and location.

July 18, 2015 (Fairfax)

Learn 30: Making and Using PDF files
Presented by Paul Howard

Exchanging files can be a hassle if your
correspondents don’t have the program you used
to create yours, or vice versa. The Portable
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Document Format – PDF – can help solve this
dilemma, with a plethora of free PDF file readers.
Join us for a discussion about creating and using
this convenient way to exchange information.
TV Buying Tips
Presented by Scotty Scott

TV technology is constantly
changing, so Scotty’s back to
bring us the latest! Hear
explanation of the features of digital TVs,
including clarity of the pictures displayed and
advantages of the newest digital sets. Learn
about TV sizes and prices. Find out about “Smart
TVs” with access to the Internet. Info provided
will steer consumers clear of digital TVs being
sold with not-so-modern or less-desirable
features. Discussion will include antenna (free)
and cable (subscription) options for receiving
broadcast signals. Presentation includes
significant opportunities to ask questions.
Information is up-to-date and will help attendees
wade through the complicated maze of TV
features and offerings.
RW (Scotty) Scott is a lawyer whose previous career
involved running a number of national non-profit
organizations. He retired in 2008, then took on a second
stint with Fairfax County as a senior Communications
Analyst. He serves with the Communications Policy &
Regulation Division, Department of Cable and Consumer
Services.

July 22, 2015 (Arlington)

Technology & PC Help Desk

Extended Question and Answer session; discuss
topics of interest, share knowledge and get help
with technology issues.

August 15, 2015 (Fairfax)
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Please consider speaking to your friends at an
Arlington or Fairfax meeting. We’d love to
feature your take on a smart phone or tablet app.
A presentation on these or other topics of
interest to you would undoubtedly be welcomed
by your PATACS colleagues. We have space in our
schedule for 15, 30, 60 and 75 minute
discussions—what are you waiting for?
We also have ready-made paragraphs you could
use in e-mail communications to help us find
speakers. Contact: director2(at)patacs.org

Shopping on Amazon.com? Don’t
Forget PATACS!
If you shop online at Amazon.com, don’t forget
to start each session by clicking the Amazon link
on the PATACS home page, then continue
shopping on Amazon as usual. Doing so earns
PATACS a 4 to 6.5% commission on your purchase
at no additional cost to you.
Thank you for supporting your user group!

Special Membership
Promotion
Current members who bring
a new member to the
organization will receive a six
month extension of their
membership. New member is
defined as someone who has not been a member
in the thirty-six months prior to month of
received application. The new member should
list your name as the ‘source’ of their
membership on the application form (pick up at
meetings or download from
http://patacs.org/membershippat.html).

Open Source Software of
the Month: July 2015

Meeting topics to be announced

Help Wanted: Meeting Speakers
Finding presenters for our meeting programs is
difficult—your help in the effort to enhance the
value we all receive from PATACS membership
would be greatly appreciated!

by Geof Goodrum
Potomac Area Technology and Computer
Society
linux(at)patacs.org

The software described below can be downloaded
at the links provided or copied onto a USB flash
(Continued on page 8)
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drive at the PATACS Fairfax meeting. However,
please check the online package management
tool included with your GNU/Linux distribution
first, as installation is often just a click away.
Gargoyle – v1.7.1. http://www.gargoylerouter.com/index.php. Free GNU General Public
License source code and firmware images for
compatible wireless network routers. Gargoyle is
a web-browser interface integrated with the
Open Source OpenWRT replacement firmware
for small, widely available wireless network
routers such as the Linksys WRT54G series (see
complete list at http://www.gargoylerouter.com/wiki/doku.php?id=supported_router
s_-_tested_routers). It provides functionality and
customizability above and beyond what the
original manufacturer software provides
including sophisticated quality of service and
bandwidth monitoring tools. The primary goal of
Gargoyle is to provide a polished interface for
these advanced tools that is at least as easy to
configure as any existing firmware. Because it is
based on OpenWrt, additional features not
provided by Gargoyle can be added by installing
custom packages that are available for OpenWrt
(http://openwrt.org).
LibreOffice – v4.4.3. http://www.libreoffice
.org/. Free Mozilla Public License source code
and executables for Microsoft® Windows®, Apple®
OS X® and GNU/Linux® by The Document
Foundation. LibreOffice is a powerful office suite;
its clean interface and powerful tools let you
unleash your creativity and grow your
productivity. LibreOffice embeds several
applications that make it the most powerful Free
& Open Source Office suite on the market: Writer,
the word processor; Calc, the spreadsheet
application; Impress, the presentation engine;
Draw, the drawing and flowcharting application;
Base, the database and database frontend; and
Math for editing mathematic equations.
LibreOffice native document standard is
OpenDocument, but includes filters to import
and export a wide variety of document file
formats, including Microsoft Office, Adobe
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PageMaker, Corel WordPerfect, PDF, and many
legacy formats. LibreOffice has localization
(menu support) for 110 languages with writing
aids for over 140 languages, and supports macros,
document templates and over 1,000 program
extensions.
Linux Kernel – v4.0.5. http://www.kernel.org/.
Free GNU General Public License source code for
all platforms by Linus Torvalds and the Linux
community.
MAME – v0.162. http://mamedev.org/. Free BSD
License source code and executables for
Microsoft® Windows®, Apple® OS X® and
GNU/Linux® by Nicola Salmoria and the MAME
Team. MAME stands for Multiple Arcade Machine
Emulator. When used in conjunction with images
of the original arcade game's ROM and disk data,
MAME attempts to reproduce that game as
faithfully as possible on a more modern generalpurpose computer. MAME can currently emulate
several thousand different classic arcade video
games from the late 1970s through the modern
era.
The main purpose of MAME is to be a reference
to the inner workings of the emulated arcade
machines. This is done both for educational
purposes and for preservation purposes, in order
to prevent many historical games from
disappearing forever once the hardware they run
on stops working. Of course, in order to preserve
the games and demonstrate that the emulated
behavior matches the original, you must also be
able to actually play the games. This is
considered a nice side effect, and is not MAME's
primary focus.
MAME requires game software from original
ROMs. See the MAME ROM FAQ (http://wiki.
mamedev.org/index.php/FAQ:ROMs) about
obtaining ROMs.
Quite Universal Circuit Simulator (Qucs) –
v0.0.18. http://qucs.sourceforge.net/. GNU
General Public License source code and
executable for Microsoft® Windows®, Apple® OS
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X® and GNU/Linux® by Guilherme Brondani
Torri. Qucs is an integrated electronic circuit
simulator, which means you are able to setup a
circuit with a graphical user interface (GUI) and
simulate the large-signal, small-signal and noise
behaviour of the circuit. After that simulation
has finished you can view the simulation results
on a presentation page or window.
Qucsator, the simulation backend, is a command
line circuit simulator. It takes a network list in a
certain format as input and outputs a Qucs
dataset. It has been programmed for usage in the
Qucs project but may also be used by other
applications.
The Qucs GUI is well advanced and allows setting
up schematics and presenting simulation results
in various types of diagrams. DC, AC, Sparameter, noise and transient analysis is
possible, mathematical equations and use of a
subcircuit hierarchy (with parameterised
subcircuits) are available. Qucs can also import
existing SPICE models for use in your
simulations.
Qucs comes with a huge array of components and
models including HICUM, BSIM2, BSIM3, and
soon BSIM6. It also provides semiconductor
based components and models such as OpAmps,
Diodes, MOSFETs, PMOSFETs and many more.
Some example schematics can be found on
https://github.com/Qucs/qucs/wiki that
demonstrate some of the abilities of Qucs, and
many more examples are provided with the
program.

UNINTERRUPTIBLE!

A “lessons-learned” primer on surge
protectors, Uninterruptible Power Supplies
(UPSs), and impure sine waves
by Roger Hillson
Member, Potomac Area Technology and Computer Society
(PATACS)
Surge Protectors. Everyone should use a surge

protector for critical electronic systems. Surge
protectors protect against power surges caused
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by lightning or other power line issues, and can
keep your critical systems from being destroyed
by electrical malfunctions. I use Tripp Lite isobar
diagnostic surge protectors for several different
household systems; the
four outlet model is
shown in the picture. A
set of diagnostic lights
indicate that the surge
protector is working
correctly, as well as
monitoring the quality of power line. These units
also contain filters to reduce electronic
interference. In addition to protecting several
computers, I use this same unit as a power outlet
for my treadmill, because this unit also includes
filters that significantly reduce the radio
interference from the treadmill motor on the
nearby AM/FM radio.
The Tripp Lite isobar surge protector comes with
a very strong warranty:
“The IBAR4 comes with $50,000 Ultimate Lifetime
Insurance coverage for connected
equipment—guaranteed lifetime protection against
damage due to surges, including direct lightning
strikes. Ultimate Lifetime Insurance coverage begins
the moment you purchase your Tripp Lite surge
suppressor—no forms to fill out or send in!
Additionally, all Tripp Lite surge suppressors are
backed by a lifetime product warranty and a rapidresponse, no-questions-asked replacement policy.”

A surge protector will limit the power from the
outlet, and prevent a power surge from the wall
outlet from reaching your electronic devices. But
a surge protector cannot generate power, nor
will it maintain the operation of your computer if
the AC (alternating current) voltage at the wall
outlet temporarily diminishes or fails
completely.
Uninterruptible Power Supplies (UPSs). An
UPS will temporarily maintain power for the
plugged-in (i.e., protected) electronic devices
when the power at the wall socket is interrupted.
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All UPSs contain one or more batteries that are
being continually charged during normal
operation. When there is a temporary drop in the
AC line voltage at the wall socket, or even a
complete outage, the UPS switches to battery
power. The DC (direct current) battery voltage is
then converted to an AC (alternative current)
voltage that can operate the protected electronic
equipment. When the internal battery power
falls below a pre-set level, typically after about 10
minutes at a 50% power load, the UPS itself will
shut down. This delay provides the user with the
opportunity to save his work and gracefully shut
down the computer system.
My experience. Temporary reductions in AC
power (brown outs) are rather frequent in this
area, although outages lasting more than a few
minutes are less common. In either instance, my
computer would shut down and reboot, with
concurrent loss of data. To avoid this, I decided
to purchase an UPS.
My workstation is an ‘old’ [circa February 2010]
Dell Studio XPS 435t/9000. This system is no
longer manufactured. Based on my personal
requirements, I decided to buy a Tripp Lite
SmartPro LCD UPS 1500VA 120v 900 watt Tower
UPS—see http://www.tripplite.com/lineinteractive-ups-system-desktop-tower-1500va120v-usb-port-lcd-screen~SMART1500LCDT/. I
purchased this unit from Provantage, which was
less expensive than buying from Amazon, even
allowing for Amazon’s ‘free’ shipping.

Tripp Lite SmartPro LCD 1500 VA 120v 900
watt Tower:
front (l) back (r) This UPS produces a PWM
sine wave output
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When the UPS arrived, although it passed its
built-in self-test, it would not work with my Dell
system. During the UPS self-test, with the Dell
plugged into the UPS’s battery-protected output
socket, my PC would shut down and restart only
when AC was restored. I was not happy!
A series of emails and phone calls ensued with
Tripp Lite and Provantage, and I did some more
research on-line. I found that there was a
mismatch between the Dell Power Supply Unit
(PSU) (a Flextronics 475 watt unit) and the new
UPS. The Dell PSU apparently requires a pure
sine wave input from the UPS. [I could not find a
specification for the Flextronics 475 PSU
anywhere, and cannot verify this.] The SmartPro
generates a PWM (pulse width modulated) sine
wave approximation, rather than a pure sine
wave, per Tripp Lite specifications.
The Tripp Lite representative said that many
other systems also require a pure sine wave
input, especially if they have Active Power Filter
(APF) for improved efficiency and reduced
harmonics. I asked the Tripp Lite representative
why, given these circumstances, Tripp Lite
continues to manufacture PWF UPSs. Her
response was simply that the PWF units are less
expensive than units that produce pure sine
wave AC, and are adequate for many older
systems, and some newer ones.
The simplest way to correct this problem would
have been to exchange the Tripp Lite Smart Pro
for a UPS that generates a pure sine wave output,
and Provantage offered to do so. Candidate UPSs
included the 900 watt CyberPower
CP1500PFCLCD (http://www.newegg.com/
Product/Product.aspx?Item=N82E16842102134)
and the 375 watt Tripp Lite PC Personal 120V
600VA 375W Standby UPS
(http://www.provantage.com/tripp-litebc600sine~7TRP91P7.htm), although the power
output of the latter was less than desired.
I selected a different solution, although not one I
recommend to the average user—I replaced the
Dell Flextronics PSU in my PC with a Corsair
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CS650M (650 watts). (The maximum power
production of 650 watts is unlikely to be
achieved; my measured system power
consumption is no higher than 250 watts.) I had
wanted to upgrade the Dell power supply
anyway, because of some overheating issues with
my Dell XPS 435t that were unrelated to selecting
or utilizing a UPS. I chose a Corsair power supply
because Corsairs are noted for being robust with
respect to the quality of the sine wave input e.g.
http://www.tomshardware.com/forum/35269228-will-corsair-work-sinwave-square-wave.
Before I actually installed the Corsair in the Dell,
I verified that the Corsair PSU would continue to
run during a simulated power fault when
protected by the UPS (see http://forum.corsair
.com/v3/showthread.php?t=63991 for a
discussion about testing a stand-alone PSU.)
The SmartPro UPS now works perfectly with my
upgraded Dell XPS 435t. I have repeatedly run
the built-in test, and the SmartPro/Dell XPS also
worked properly during an actual power
interruption yesterday. Whew! Mission
accomplished, and all that.
The bottom line: if you decide to buy an UPS,
(1) Calculate your power requirements and
determine your desired features in advance.
(2) Prior to purchase, call the manufacturer or
vendor to verify that the UPS that you are going
to buy is compatible with your PC. This is critical!
(3) In case all else fails—make sure that the unit
you purchased can be exchanged if it doesn’t
work with your PC. Not all vendors offer
exchanges on UPSs. Those that do may require
returning the UPS in its original manufacturer
carton, so save the original shipping material for
30 days.
UPS FAQs. A brief summary of lessons learned.
Does everyone need a UPS? Everyone needs
surge protectors, because they prevent your
equipment from possible incineration due to
power surges and lightning strikes. A UPS is
required only if you are concerned about the
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possible loss of data due to a complete power
failure, or more commonly, a brief drop in AC
power at the wall socket sometimes referred to
as a “brown-out.” A UPS will continue to operate
your computer off of its internal battery until
you can save your files and gracefully shut down
the system.
Is UPS useful during a long-term power
outage? A UPS is not a generator. Non-network

UPS will keep a PC operating for a matter of
minutes following an outage, which should be
enough time to shut down gracefully, but will
turn off when the reserve level of the batteries
reaches the specified default level—typically 50%
of their fully-charged capacity.
Are there any downsides to having a UPS?

Cost, heat, and footprint (desk or floor usage) are
considerations. UPS’s usually have lead acetate
batteries that provide power during an outage.
These batteries will eventually need to be
replaced, perhaps every 3 years.
Should all of my equipment be powered
through a UPS? The Tripp Lite UPS has 2 banks

of outlets: 5 outlets that provide UPS battery
support, and 5 outlets that are protected by surge
protectors only. Only the equipment that must
retain power during an outage needs to be protected
by UPS battery support. My workstation and flat

screen are protected by UPS battery support; the
printer, desk lamps, and audio system (speakers)
are surge protected only. The UPS itself must be
plugged directly into a wall socket, and not into
an extension cord. Extension cords or external
surge protectors should not be plugged into the
UPS; connecting the latter can damage the UPS
and void the warranty.
What are the recommended steps for
purchasing a UPS?

(1) Compute the total power requirements in
watts of the devices that you wish to protect with
the UPS, typically the PC and the display. Add
20% to the minimum power needed for the UPS.
For an interactive load calculation tool see
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http://www.tripplite.com/products/loadcalculator/type/ups/popup/0.
(2) Compare the specifications and prices for the
different UPS’s available. Dell, APC, and
CyberPower, and Tripp Lite are all popular
brands, but also read the reviews at Amazon,
ProVantage, and/or the Micro Center before
purchase. Features to consider include:
a. The physical dimensions (aka “footprint”) of
the UPS unit. Some UPS’s are designed to be
rack-mounted, and are not for home use.
b. The warranty on the UPS itself, and any
contingent liability (insurance) offered on UPSprotected systems.
c. Built-in diagnostics. These tests will verify that
the UPS will provide an adequate batterypower AC output to your system when a power
fault occurs.
d. The maximum power output of the UPS in
watts.
e. The number of UPS-protected and surgeprotected outlets provided.
f. The average duration of the viable UPS battery
power output during a brown-out or power
outage, usually as a function of power load.
g. The quality of the UPS output AC sine wave
when the UPS is in battery mode. The sine
wave is usually either a “pure” sine wave or a
PWM-modulated (Pulse-Width Modulated) sine
wave approximation. Not all PCs can operate
with PWM sine wave input; a pure sine wave
output should work with any electronic device,
although the UPS may be more expensive.
h.The outputs available through the LCD display.
Some UPS’s permit the user to monitor line
voltage, line voltage frequency, power
consumption of the protected computer
system, and other variables on the UPS’ LCD
screen.
i. Support for a software console that runs on
your PC over a USB cable. This feature is not a
necessity, but may let the user set parameters
for the UPS operation, monitor its operation,
and maintain an event log.
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(3) Pay particular attention to the UPS AC output
quality when operating on battery. A UPS that
produces a so-called pure sine wave will work
with almost any computer, but a UPS that
produces a PWM sine wave will work with some
power supplies (e.g. Corsair) but not with others
(e.g. Dell Flextronic). All other factors being
equal, a UPS that generates a pure sine wave is
preferable to one that doesn’t.
Here are two examples of wording in product
specification:
a. the “Tripp Lite PC Personal 120V 600VA 375W”
specification states:
“Sine wave output in both [italics added for
emphasis] line and battery modes provides
compatibility with all electronic loads,
including PC and Mac systems fitted with
Active Power Factor Corrected (PFC) power
supplies”
http://www.provantage.com/tripp-litebc600sine~7TRP91P7.htm
b. Conversely, the “SmartPro LCD 120V 1500VA
900W” that I had purchased does not provide a
pure sine wave output when in the battery
mode. The specification reads:
Output AC Wafeform (AC Mode): Sine wave
Output AC Waveform (Battery Mode): PWM
sine wave

http://www.tripplite.com/line-interactiveups-system-desktop-tower-1500va-120v-usbport-lcd-screen~SMART1500LCDT/
(4) If you have ANY doubts with respect to
system compatibility or the required maximum
power output—call the manufacturer or vendor,
and verify that the UPS you want is compatible
with your PC and display.
(5) If you order by mail, here are some special
considerations:
a. Do some price comparisons between vendors.
Even allowing for ‘free shipping’, Amazon was
more expensive than Provantage for the UPS
that I bought.
b. Make sure that you establish the return policy.
Some vendors will not accept returns on UPSs.
Provantage was willing to accept a return on
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the UPS that I purchased, provided it was
shipped back in the original package.
c. When you receive it, open the package
carefully, and keep the original cardboard
container—including the Styrofoam packing
and bubble wrap—for at least 30 days.
Provantage and others require that an item be
returned in its original shipping containers to
qualify for an exchange or refund.
d. Even if you purchase a unit locally, make sure
you understand the exchange policy.

What is Active Power Correction (APC), as
mentioned in the UPS specifications, and why
does it matter?

From http://www.tomshardware.com/forum/
116482-28-active:

“Power factor is the ratio oftrue power (watts)
divided by apparent power (volts x amps or VA). A
standard power supply has a power factor of0.700.75, while a power supply with active power factor
correction (PFC) has a power factor of0.95-0.99. A
power supply with power factor correction is better
able to convert the current into power. This results in
lower peak current and lower harmonic current,
putting less stress on wiring, circuit breakers, and
transformers.”

Tripp Lite asserts that a power supply with active
APC is more likely to require a pure sine wave
input from the UPS. I have shown that this is not
universally true, because a Corsair CS650M works
perfectly with a PFM-modulated Tripp Lite UPS,
and has a power factor of 0.99.
What is an impure sine wave? If you were to
mathematically analyze the AC voltage at your
wall socket, it would be a pure sine wave.
Mathematically, this means if you decomposed
the sine wave using a Fourier transform, or a
spectral analyzer, only a single dominant
frequency of 60 Hz (i.e., 60 cycles per second)
would be present. If a sine wave is “impure” or
“dirty,” in engineering parlance, other
frequencies may also be present.
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How can you determine if the maximum
output power of a UPS will be sufficient for
your computer system? Add up the power

requirements for those components that you will
power through the UPS outlets, and add 20-25%
capacity. Tripp Lite provides an interactive UPS
load calculator that lists power utilization by
manufacturer and model for contemporary
system:
http://www.tripplite.com/products/loadcalculator/type/ups/popup/0
My own system was not listed on the above site.
The Dell flat screen has a nominal rating of 58
watts in the manufacturer’s specification, and
the Dell Dimension XPS-workstation has a 475
watt PSU, for a total of 533 watts. Thus a PSU
rated at 600 watts or greater should be more than
sufficient. (The measured power utilization, as
measured by the Tripp Lite UPS, is only about 145
watts for the display and workstation, rising to
225 watts when executing Dell diagnostics on the
Nvidia GEFORCE 240 video card.)
Why isn’t the output of all UPSs a pure sine
wave? Any UPS has to convert a DC (direct

current) battery voltage into an AC (alternating
current) voltage that can operate a computer
power supply. Pulse Width Frequency (PWF)
modulation is a relatively inexpensive way to
approximate a sine wave, and is used in many
UPS’s for reasons of cost and simplicity, but the
sine wave output will not be a pure sine wave. As
shown below, the DC voltage is turned on and off
thousands of times per second, and the average
voltage of the resulting series of pulses will
approximate a sine wave. This process is
illustrated schematically in the diagram at the
bottom of the following page.
What are the disadvantages with using a UPS
that produces an impure (aka “dirty”) sine
wave generated with Pulse Width Modulation
(PWM)? Some power supplies (e.g., the 2010 Dell

Flextronics power supply) will shut down when
the UPS switches from wall power AC (a perfect
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sine wave) to a PWM-approximated sine wave.
Other power supplies such as the Corsair series
will continue to operate with an impure sine
wave input generated using PMW.
There are two secondary problems with
imperfect UPS sine wave outputs: (1) an
imperfect (i.e. “dirty”) sine wave may contain
harmonics in the radio frequency range that can
cause interference on other devices and (2) a
“dirty” sine wave may be rough on the internal
components in your computer. Conversely, since
a UPS normally operates on batteries for only a
few minutes at a time—during a brown-out, or a
true power failure in which you need a few
minutes to save your files and gracefully shut
down your computer—I doubt if these either of
these two factors will be significant for the
average user. For an interesting discussion of PFC
& PSU compatibility issues:
http://www.primegrid.com/forum_thread.php?
id=5553
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Micro Center® In Store Clinics

This information is reproduced with the permission of
Micro Electronics, Inc. PATACS does not receive
compensation nor consideration for this material.

Micro Center stores host free events called “In
Store Clinics.” The clinics cover a wide range of
topics. All Micro Center store locations follow the
same schedule of topics.
A link for store locations is at the top center of
the home page, www.microcenter.com. For those
in the Washington, D.C. area, the only store in
Virginia is in the Pan Am Plaza at 3089 Nutley
Street, Fairfax, VA 22031, phone (703) 204-8400,
and the only store in Maryland is in the Federal
Plaza at 1776 E. Jefferson #203, Rockville, MD
20852, phone (301) 692-2130.
Micro Center Clinics are held on most weekends,
except during holidays. The same topic is usually
presented on both Saturday and Sunday. Topics
may change and clinics may be cancelled without
notice. Please verify the schedule with the store
before leaving and register online for e-mail
updates (http://www.microcenter.com/site/
stores/instore-clinics.aspx).
Signing up in advance reserves a seat,
recommended as space is limited. This can only
be done at a store, either at the Tech Support or
Customer Support area.

June – July 2015 Schedule
Above: An example of PWM in an idealized
inductor driven by a voltage source: the
voltage source (blue) is modulated as a series
of pulses that results in a sine-like
current/flux (red) in the inductor. The blue
rectangular pulses nonetheless result in a
smoother and smoother red sine wave as the
switching frequency increases. Note that the
red waveform is the (definite) integral of the
blue waveform. Source:

Start Time is 2pm local unless otherwise stated.
Jun 27 & 28: Virus & Malware Troubleshooting
Jul 4: Holiday-No clinic
Jul 5: Windows 8.1 Basics
Jul 11 & 12: Raspberry Pi
Jul 18 & 19: Virus & Malware Troubleshooting

https://en.wikipedia.org/wiki/Pulsewidth_modulation
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