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i imes they are a-changin. And faster than ever before, if the 

vast wisdom of the internet is to be believed. While I'm not 

sure if “change” is something that’s even quantifiable, it cer- 

tainly does seem to the casual observer that technology and society 

are evolving at an unprecedented rate. And for my generation, one | 

that’s never known anything different than this whirlwind of change 

propagated by a constant, rapid-fire exchange of information, it’s 

easy to take for granted how far we've come since, say, 120 years ago. 

Why 120 years, you ask? Well, in case you haven't yet noticed the Ever since then, the Wisconsin Engineer Magazine has been around 

proclamation so shamelessly emblazoned on the front cover of this to write about happenings such as these and many, many more. 

very issue, this year, 2016, marks the Wisconsin Engineer Magazine's _ We've made it from the first dial telephone patent to smart phones 

120th year. Yes, that does indeed make us the oldest continuous and virtual reality. We've made it from the first x-ray image to MRIs 

publication on the UW-Madison campus. And yes, some objective and high-resolution neuroimaging. We've made it from Czar Nicho- 

third-party sources of particularly refined taste might also say that las II to whatever it is that Russia is doing today (okay, so evolution 

makes us the best publication on the UW-Madison campus (sources _ maybe doesn’t always move in a forward direction). Regardless, 

have asked to remain anonymous). In all seriousness though, let’s we've made it a long stinkin’ time, and we're certainly a much differ- 

not continue without giving this some further contemplation. 1896, _ ent publication than we were when we started. 

the year that our very first issue was published, was also the year of 

several other notable historical events: One thing hasn't changed: through it all, we engineers have always 

been (predictably) at the forefront of the evolution of technology, 

What happened in 18962 and this has always put us in a very interesting position. At the same 

P . . time as we propagate technological evolution, we must rapidly adapt 
The first ever car accident occured in New York City. n 

our present and future work to the societal changes that our own 

innovations inevitably bring about. It’s this delicate, never-endin, 
The US Supreme court declared racial separation to , A ee 5 S 
Di iW lehtimare with thei noah el balancing act, this process of constant adjustments that has brought 

e perfectly legitimate with their ruling in Plessy vs. technology and engineering to where it is now. And it’s certainly 
Ferguson. i ‘ ‘ 

something I appreciate more and more as I continue to peruse the 

: : 120-year-old archives of the Wisconsin Engineer Magazine. 
The radio and the dial telephone were first patended. 2 Z 8 

For this issue, we're paying homage to those who came before us 

. . ‘ by taking a look back at how our industry and our society have 
The first movie theater in the US was opened. Tickets : i Si ul | ; c 

ldgutncene ghee. changed over the years. Since we, as a conglomeration of 18- to 

were s0 a 23-year-olds, are certainly no experts on anything that came before 

, 3 F the Back Street Boys, we've talked to people who have been around 
X-rays were discovered and the first ever x-ray im- : : 

for a bit longer and can shed some light on the topic of evolution. 
ages were taken. - A S 

We hope you enjoy these chronicles of our ever-evolving world. 

The last Czar of Russia was crowned. @ 

The first official intercollegiate basketball game was ‘a cea is 
a . itte (3 

played, with a sound defeat delivered to Yale. The pe ae 
ns Je ‘ : Design by: Suzanne Kukec 

riveting game resulted in a final score of 4 to 3. 

ee ee ee 
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rom ancient history to the distant future, Neanderthals and humans. “If this all pans out, hundreds, maybe thousands of cultures in the last 

HE from The Flintstones to Star Wars, wehave — what Naledi tells you, maybe more than anything, —_100 years,” says Hawks. “We are becoming more 

always been a species fascinated with both __is that the ways that we think intelligence is uniform behaviorally, culturally, linguistically, 

how we got here and where we will be years from —_ important to our evolution didn’t all require a and in biological terms our populations are 

today. It is a topic with a constantly expanding larger brain,” says Hawks. “We have large brains mixing at a faster rate than ever before.” 

base of knowledge, which covers a wide variety as humans today, maybe that means something 

of disciplines including anthropology, genetics, different than what we expected . . . It’s showing ‘That being said, the natural course of evolution 

science fiction, and many others. Three years that the way that we became human was more the Naledi sheds light on is no longer the only 

ago, two amateur cavers in South Africa made oriented towards what we were doing with our way species can evolve. Genetic manipulation 

the initial discovery of the bones of a new hands, how we were moving on the landscape, to preselect certain traits in future offspring 

species of hominid, Homo naledi. This extinct and less oriented towards larger brains.” is already an existing field of study. Many 

ancestor not only provides new insight into researchers such as Hawks assert that this will 

how we became modern Homo sapiens, but Studying the ways that these kinds of traits soon be an option for the general public, citing 

also helps guide our understanding of how our come about helps scientists make predictions the commonplace industrial manipulation 

species will continue to evolve and adapt. about the effects evolution will have on our of genes in crops, livestock, and garden 

future. “We're trying to understand where plants. It can be assumed that this so-called 

The cavers were exploring the Rising Star Cave people come from,” explains Hawks, “and our “artificial evolution” will soon take advantage 

System, a popular series of caverns and tunnels work is to understand how we were different of such methods. Accelerating and altering 

near Johannesburg, when they stumbled upon in the past and what has caused us to become natural selection in this manner will likely 

a narrow passage that led to. anew chamber the humans that we are today.” Gaining this work to eliminate harmful human traits and 

with a veritable treasure trove of fossils. understanding of our past leads directly to an maybe even introduce new, desirable ones 

Soon after, Dr. John Hawks, a UW-Madison understanding of what the future may hold. The that would not otherwise have existed. 

paleoanthropologist, was on his way there to importance of this ability to predict how such 

help with the excavation. As the fossils were changes take place cannot be overstated, as it is Of course, changes such as these occur over a 

excavated and examined, the team of scientists inextricably linked to every aspect of human life. long period of time. As this process takes place, 

discovered an unusual contrast of characteristics. we can continue to search for clues to better 

“Their hands are good at manipulating and Species have always undergone natural evolution understand our own story. Homo naledi fills in 

making tools... their skulls are shaped in many due to changes in their surroundings. For some pieces of the human evolution puzzle, but 

ways like a human skull, they have small teeth humans this will only be accelerated due to it’s just not yet clear which pieces = only further 

that seem to indicate a higher diet quality,” the increasing pervasiveness of technology studies will reveal the answer. The influences 

explains Hawks, “but they have traits that in every facet of life. One effect of this that of the past can be seen in modern humans, and 

are related to climbing, and they have a very can already be seen is how humans aremore the future of humanity is similarly dependent 

small brain. They have that mixture of features globally connected now'than ever before. It is on the environments we live in now. Exciting 

that really puts them at the very beginning not uncommon nowadays for someone to be changes are on the way and technology is 

point or base of our genus, potentially.” able to trace their recent ancestry to origins on ushering in a new age of human advancement 

multiple continents, creating totally new genetic that will shape the course of our species forever. 

Additional evidence of this contrast can be found combinations. This level of exposure to genetic @ 

in the strange manner in which the bodies were diversity would never have been possible for the 

discovered. The isolation of the cave and the large —_ Naledi or similar extinct hominid species, whose ean pepper 

quantity of bodies seemed to suggest that these remains typically are found only in very specific Dee 

beings, which became known as the Naledi, might _ regions of the world, often only at one or two 

have been deliberately depositing their dead. different sites. However, global connectivity is a 

This is a behavior that traditionally is associated double-edged sword as it also is slowly creating 

with large brained, more modern species such as homogeneity in our species. “We have lost 

@WiscEngrMag Wisconsittegieer OCT 2016 3



2 e systems were developed in the late 1970’s and adopted 
by Wisconsin in 1980, but this development came over 

O | Nn g 2) twenty years after the technology began to be used in 

computer programing in the 1950’s. The successor to 
punch cards, optical scan machines, were similarly dat- 

J ed, being adopted in the 1980's despite having been used 
& i 2 S for standardized tests since the 1950’s. 

More recent advances include touchscreen voting ma- 
chines and optical scan machines that save a digital im- 
age of the ballot. This ability to access digital images of 
scanned ballots has been immensely important in in- 
creasing confidence in the voting process by allowing easy 
auditing. Overseeing these recent changes in the voting 
process in Wisconsin as well as enforcing laws related to 
campaign finance, ethics, and lobbying has been the re- 

Te: days, most people expect to sponsibility of the nonpartisan Government Accountabil- ' 
be able to do anything and ev- _ ity Board. The board’s director, Kevin Kennedy, acknowl- 
erything on their smartphone. edges the slow pace of voting technology advancement. 

Apple’s famous 2009 refrain “There’s an “The technology was always several steps behind what 
app for that” has quickly transformed from __ people were using,” says Kennedy, “People are reluctant 
a selling point into an expectation. Almost _ to change the mechanisms that have an impact on how we 
every conceivable task has been moved to _chose the leaders of various levels of government”. 
the internet, and subsequently to the mobile 
phone. People use smartphones to bank, Many states, including Oregon and Washington, have 

shop, pay bills, and find a soul mate. This has left many transitioned to a mail-in ballot system. This is one of the 
people asking the question “Why can’t use my phone to ju == em et mt ttt ty 
vote?” However, the voting process in America has evolved I VW “People are reluctant to I 

slowly, often lagging behind current technology. As % 
a result, it may be a long time before Americans are I change the mechanisms I 

£. able to exercise their most fundamental democratic that have an impact I 
right while waiting in line at Starbucks. 

I onhowwechoosethe ! 
ee | feaders of various levels of ! Wh ti is certainly not Se ee ty, votes a meri- I ee I 

ly vO ing ca were cast orally; that is, by publically announcing who I government. I 
° ou were voting for. The idea of a secret ballot came from A 

staying the same Ce and at completely implemented until 1892. JJ - Kevin Kennedy I 
when everything A lot of different methods for casting and counting ballots ge ee eee 

A 5 have come and gone since then, but the common theme 
else 1s going among them is that they have lagged behind current tech- _ first steps that demonstrates an interest in and the vi- 

wie nology, often by several decades. In the early 1900's, me- _ ability of a remote voting process. Yet, physical mail is 
digital chanical lever machines began to be used to handle the _ not the cutting edge technology one would expect to be 

rapidly increasing number of ballots. These were used in _ transforming the voting process. As Kennedy points out, 
some areas of the U.S. into the 2000’s. Punch card voting “Most people no longer rely on the postal service to get 

their bills, to get their communications, and yet we have 
Mens an increasing number of states going to all-mail voting.” 

- ® These absentee ballots, which are mailed in or dropped 
“Sl off at designated locations, are just simple paper ballots. 

Cs However, some forms of absentee ballots for people in the ’ 
<= 8 military and overseas have now been moved online. 

= ” \ ie i fs Po) The obstacles to making online voting universal, rather . 
‘ss a 1] than just for overseas absentee voters, are significant. 

el od = _ » : . . . . a = te a : The first major concern is authenticating the identity of 
P 4 7 i. ‘ iN ° ] a voter. A person must only be able to cast a vote if they 

, i . Saget Vee A ys are eligible, and they must only be able to vote once. Re- 
et aa j | : motely authenticating a user with the level of confidence 
i = -_| Tea Y ired for voting will not b d will requi 3 \ Polling i i required ‘or voting will not be easy and will require more 

a \\cun ohana than just a username and password. In-person voters are 
es \ Elace : ; currently verified using identification documents, signa- 

een ) S| = tures, affidavits, and checks on biographical information, 
= | Se (ccnaanson ae See, depending on the state. These verification requirements 

E i PERMITTED may be difficult to replicate in an online system. ' PE®B=| eee : = ——= 
A potential voter filling out the forms necessary to prove his eligibility to vote. 
Se eae eee eee Se ———————————————————— ee 
4 OCT 2016 Wistonsitfngeer Wwww.wisconsinengineer.com
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A second concern is maintaining the secrecy of the ballot. J oe 4 si =, ™ I 

The system needs to be set up in a way that each vote can - asin . 4 < 

be verified without revealing to anyone in the process how se mee — A= ~ 

an individual voted. This is where a fundamental difference SS p | 3 4 

exists between online voting and other online transactions SS ee VOTE : 

that require security. Banking, shopping, and other secure J h b ew ! 

online transactions all tie and individual's identity to their JJ BT ) z re 

actions. But with voting, a fundamental part of the process E SS = / m | 

is removing this tie in order to maintain the secrecy of the ; Z be / , 

ballot. ; a ; 
I = Pitas I 

The largest concern with online voting that remains is ys ‘ I 

the vulnerability to attack. With cyber security experts ae oe —— RS ee oe qj 

and hackers in a constant arms race, it may be difficult to : I 

maintain a digital voting system that is undoubtedly secure. 7 — oO omy 

Election fraud has always been a risk in America, even with : zz a i 

paper ballots, but online voting potentially scales up the © se ee SSS — as ! 

risk. If all of the votes are part of one connected system, a eg = — eo Oe ae icp a | 

single attack could have a much larger impact than an attack i x -= Z 2. 4 Poo oe) = , 

on a single ballot box would now. Additionally, malware P wv Vl 4 *, Cy me > 

on a voter’s computer could change their vote as it is sent. i ee > , a ! 

Voters would not be able to get verification that their vote | - oe Ca] S = a 

was received correctly because having proof of how you AA is yf —_, aes J 

voted is restricted in order to prevent coercion and vote : rl oe ee . eo 

buying. Therefore, even if the voting system itself is not , F 
; ? : mn ee TS —-_ 

compromised, the results can still be impacted by a virus in é ‘ 3 V4 

a voter’s computer. ; . | 

Ee ER = a Lee 
So how far away are we from overcoming these obstacles J \ yy | rl ’ ae | 
and beginning to implement online voting systems? “From ont \  f ' >] () 

a practical standpoint, I think very few people think it’s a as | | rt y 

reality in the next 5 to 10 years,” Kennedy says. However, Pee : < At = | 

Kennedy is more optimistic about the possibilities of online I a = 2 F< J 

voting the long term. “It’s not a question of can it be done, q - i ot? (ose [ i “ : ! 

it’s a question of can it be done cost effectively and can it Il a ae } 

be done with a confidence level that people are willing to : a e VV - et q ; 

accept.” 4 ' 4 a # HERE y _ ; 

3 apie 5 I 3 a | ee x* ~_ 
So for the time being, it seems that we won't be able to vote I E i ‘ — | 

from an app on our phones while waiting in line at the coffee I ££ 1 

shop. Instead, we’ll have to spend time waiting in line at the I as s 

voting booths. But, if while waiting in that line you feel the i a i ‘i a 
: : a oe gp aes ee ee ee cee os ol 

need to watch a movie, book a flight, or find a date, you're in q ee " f a ; 

luck - there’s plenty of apps for that. @ I fie ifi i¢ ll plenty OF app # ; i“, ¢ i 3 in 6 = EY 

Written by: Eric Fleming I ae i = y, j a 
, = Sa ae Photography by: Ben Chen Be Ce \ fea <Ss 

Design by: Suzanne Kukec re | WOE ———e i 

oe p \ er a a 4 
| et ¢ eo 

rw ; Y z ot 

i \ F\ J 

ee ee ee ee) a . 

From top to bottom: Voters casting their vote on paper ballots at a polling place; 

It takes a lot of volunteers to make sure that voting day runs smoothly; People 

bringing their ballots to the optical scanning machine for auditing; The modern day 

voting booth, how will it change in the future? 
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fi hy . Engineers, listens intently at a chapter meeting, \ Nee ei canes 
tie SO Sala) Me Cty improvement ica 

la eS d —_—a women in the male-dominated field of engineering. 

alking into an engineering class on __ ties saw a change in yalues. Going home to my _and minorities face in the academic field at UW- 
We first day, I find it amusing todoa _ kids is honestly amazing, its really then When I Madison, particularly ones that pertain to the 

quick survey of my class, and without truly feel like I haveat all” work-life balance struggles and negative stereo- 
fail I find that only about 1 in 5 people are female. typing. WISELI helps hiring committees and 
Depending on the class, that proportion can be | Howeyer, imbalance was yery apparent in the departments see through biases and stereotypes 
much worse, as is the case in my computer sci- field. Continuing the conversation, it was appar- «by holding seminars and looking through hir- 
ence class - only 1 in 10 are women. These num- _ ent that the men in the engineering field wereun- ing data and surveys from departments to help 
bers, in fact, reflect the national average of female _ prepared for women “invading” the professional _ identify whether a branch is truly allowing for 
STEM major; the United States has an average of _ territory. Asking the women at the conference equality. According to Dr. Sheridan, one major 
18 percent women receiving bachelor degrees, about the workplace culture, Turner laughedand —_ obstacle for women and minorities comes from 
in engineering. Furthermore, there’s an imbal+ _ said “When I was pregnant, I told my boss had unconscious bias. This phenomenon occurs 
ance of pay within the field - statistics show that _ to take some time off, and he just pulls outa post _- while your brain quickly processes information, 
women in engineering receive 14 percent lesspay _it note and goes I am going to need to get backto _ and if it doesn’t have the full picture, it will fill in 
than their male counterparts in the field. Beyond _you about that because I don’t think we havea _ the gaps with information derived from stereo- 
the classroom proportion issue, there is an issue _ maternity leave policy — like it was that mewto _ types and personal experiences. WISELI sets up 

globally. have women in the field, and men just¢were not seminars that explain what unconscious bias is 
familiar to the roles of a caretaker.” and,how to avoid it. For example, to hiring com- 

To explore other women’s stories about their mittees, they recommend listing out the specific 
experiences in the engineering field, I attended _ But a womans role in /S6¢iety goes far past the _ requirements of the position before interviewing 
a “Women in Engineering: Work/Life Balance” ~~ role of a caretaker, and these women should be ‘candidates. This has proven to increase diversity 
seminar. The keynote speaker, Susan Ottman, allowed an equal playing field when building.ca- _in the staff. But women are still feeling lost in this 
the program director of the Engineering Profes- _reers/in the field of engineering. This is appar- academic field. ' 
sional Development department, opened up with _ ently impossible in the real world - women are 
a brief history of her experience as a woman in __ not paid equally as their male counterparts, ac- For example, when women and minorities enter 
engineering and how she quickly learnedtoman- _ cording to a study done by the US Department —_ academia to become an assistant professor, they 
age her time with work and family, and now finds — of Commerce in 2011. In this study, it was found are typically in their early thirties—about the 

herself in a place where she “has it all.” After her that though women |held 48 percent of the jobs _ same time people try to start families. “Women 
speech, the seminar broke offinto smaller groups _in the United States, 12 percent were in STEM get a year extension for their tenure for mater- 
where I spoke to a sales engineer for Schneider _ fields, and within this field, women make 14 per- _ nity leave, it’s not even up for discussion at this 
Electric, Laura Arnold, and a project manager _ cent less thanjtheirmmale counterpartswIhis wage _ point,” says Sheridan, “but I have received sur- 
for Findorff, Deana Turner. Both are married _ gap discrepancy could be due toanumber of fac-__ veys back from women telling me they were un- 
with children, and working full time in the en- _ tors, which this study attributed to the different comfortable taking this time for fear of not being 
gineering field. In response to Ottman’s “having _ expectations and roles women have in society. considered dedicated enough to the program.” 
it all” comment, Arnold disagreed, saying that it WISELI helps women and minorities with this 
never really works out that way. “There’s always Dr. Jennifer Sheridan, executive & research balance between work and life in other ways by 
someone who is going to look like they have it director of Women/in Science and Engineer- _ providing grants for people (with a skew towards 
better than you,” Arnold says. “But at what cost? ing Leadership Institute (WISELI), works to to | women and minorities, though men can apply 
‘The twenties were the power dash, and my thir- _identify and help mitigate the challenges women _ for these grants too) who are struck with per- 

6 OCT 2016 Wisconsitéagneer www.wisconsinengineer.com



al e 4 P sonal tragedy. For example, the first person to receive a grant from 
3 ‘ f~ WISEbLwas an assistant professor whose child developed leukemia. 

. Her time waspdivided between being in the hospital supporting her 
ae Ts ‘ os child and in the lab trying to catch up with all of the tenure work. The 

Bic i Od —) grant allowed her to hire a’technician to run the lab while she was 

ey Aad ech ye away, allowing her to get tenure. 

Pipe 3 F 
=) Poa ay >. ee But not all is lost. In my conversations with Turner and Arnold, 

Ps 4 it ‘ Y i Sl 2s Arnold noted how there was a “boomerang effect” among men: “Men 

. ti 7 ~ are asking me for time off to pick up their kids, and they're agree- 
e x ‘a ~ ing to lower paying jobs from their previous ones so that they can 

if = ie stay in a great city like Madison and not travel so much. There’s obvi- 
+2 A es ously a shift from the men of the generation who hired me, to the men 

) I een = 3 asking for time for their kids today.” With a mindset change, there 
A) FA ea oT ~> could be a call to action. Turner also noted the younger change in 

4 ae younger generations, saying “Honestly, I think it’s the mothers who 
bs TP e,.f raised them — their mothers worked hard and kept them in check, 

and now they're respecting their wives’ professional lives.” All jokes 
aside, this idea brings Dr. Sheridan’s unconscious bias into play. It 

an ; F : : cae shows how years of trained behavior to see through negative stereo- 
In a similar article about women in engineering from a 1952 edition of the 

Wisconsin Engineer, it was highlighted that women in engineering should 

be regarded simply as engineers. 

types can change the 4 - por = es 

way respect is shown z ; wR ao ra 

in society - whether - aT = = oe 

it’s being hired, paid__- ” “Women hold 48 percent of <9 fs. ‘ie ; I = SN > 

pea lly or simply the jobs in the United States, A 3 ay aR oa BS cae g appreciated for \ bags ad gee 
your work. 12 percent in STEM fields, and Fig a i a e ey, 

within this field, women make 3 Tee ie " 
Granted, this isamec- 5 erceatt h hei I 1 I eee Fa 4 dotal evidence. There 14Percentlessthantheirmale jams ; Wai age 
are bigger problems counterparts.” js aa 
than simply fram- - \ bi “2 
ing a mindset, since y be gs , 

we must change the mindset of a whole society for women to start (= X% , . 

seeing equal results immediately. As equal pay is continually shut 4 2 F Zips ie ae. 5 rf 

down in the government as a “bogus issue,” we need to consider what 5 as Lida cath £5 ® 

that means to the nation as a whole. If women are continually paid _ Giulia Mondin, Piper Rawding, and Katie Heitman traveled to Uganda this 
less, will men continue to subconsciously see them as inferior? If a past summer to work on their Engineers Without Borders water project. « 

Photo curtesy of Jake Haefner. 

female undergraduate,engineering student knows that her work will 
Sel not be taken as seriously as Amequally qualified male engineering un- 

} dergraduate student, how do we expect women to continue to flood 
= — | this field? If women are considered “undedicated” and “not serious 
=a “ee i enough” for attending to family issues after being considered the head 
pa | of the household, how are we to expect them to stay in the field of 
5 ry | engineering? For now, Turner gave this advice to females fending for 
e ae | themselves in a male-dominated field: “You just need to advocate for 

i yourself, because no one else is going to pick up on it. It doesn’t mean 
pee reecmneeneeeence youre needy, it just means everyone is busy with their own work and 

Pe = | won't ask you if youre okay. Who cares what the company thinks? 
ed eS r ! Stay happy for yourself.” @ 

. AMR) Written by: Anastasia Montgomery 

= Photography by: Beth Enright 

i Design by: Suzanne Kukec 

While far from being equal, progress is being made for women in engineer- 

ing. Pictured are project managers Piper Rawding (second from right) and 

Giulia Mondin (far right) along with other team members of UW-Madison’s 

chapter of Engineers Without Borders presenting an update on their Ugan- 

dan project. 
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i HIV: The Master of Mutation 

Rapid viral evolution poses challenges to HIV research, but novel approaches show promising results. 

Viruses have been around for eons - |} forces us to get a new flu shot each year, and oc- |} methods must be pursued. The answer may lie 
Aw close to 3.5 billion years, accord- |} casionally, when the virus jumps from one species |} with something called alloimmunity, or immune 

ing to many scientists. Some viral proteins |} to another in a genetic shift (as is the case with |] recognition of cellular proteins derived from the 
even predate the divergence of life into the three |} swine or avian flu), an entirely new flu vaccine has |] same species. An example of this type of immune 
domains: bacteria, archaea (ancient bacteria), and |] to be created. Although this seems like a pretty |] response is an attack on a transplanted organ 
eukarya (plant, animal, and fungus cells). These |} major nuisance, it pales in comparison to HIV. |} that doesn't quite “match” the patient. Research- 
ubiquitous microbes, which are not classified un- |} According to Reynolds, “Approximately the same |} ers in the late 80s thought they had discovered a 
der any of the domains, have stood the test of time |} amount of diversity occurs in one individual with |} true HIV vaccine, but further experimentation 
where a myriad of other life forms have long since |} HIV as occurs worldwide in influenza in a single |} revealed that their results were due to an alloim- , 
gone extinct - this suggests rapid evolution has |} year” This is astounding, and it means the virus is |] mune response against major histocompatibility 
enabled viruses to endure all the challenges and |} mutating extremely fast. complex (MHC) molecules. “It turns out there is 
catastrophic events in Earth’s history. Viral evolu- more MHC from the [infected] cell on the virus 
tion is essentially Darwin’s theory of natural se- |] The culprit behind the frightening mutation rate |] than there are actual virus proteins,’ Reynolds 
lection condensed into a much shorter time scale |] of HIV is an enzyme called reverse transcriptase |] says. Much like blood types, everyone has one of 
than what we typically imagine. (which was discovered by Nobel Prize-winning |} a few “flavors” of MHC molecules in their bodies. 

scientist Howard Temin at UW-Madison, name- |] Antibodies will attack foreign MHC proteins, so 
Humans have learned to preyent infection from |} sake for the Howard Temin Lakeshore Path). This |] different variants of MHC could be incorporated 
dangerous viruses with the development of vac- |] enzyme is responsible for producing DNA from ]} into the outer coatings of HIV as it buds off from 
cines. Vaccines were first widely used to stop and |] an RNA template as opposed to the ordinary tran- |} infected cells. 

eventually eradicate smallpox. An English physi- || scriptase that makes RNA from a DNA template. 
cian named Edward Jenner observed that milk- |] Most life forms use transcriptase, but retroviruses |} Alloimmunization as a new prophylactic vaccine 
maids would never get smallpox, however, since |] such as HIV use reverse transcriptase. They in- |} for HIV/AIDS provides a way around the incred- 
they worked with cows and often contracted a |] tegrate the new DNA into the host cell’s genome |} ible variability of the virus. “MHC is always go- 
milder illness called cow pox. This led to the dis- |] while the cell translates and transcribes as usual, |} ing to be a part of us; it’s never going to change... 
covery that people who were inoculated with the |] generating viral proteins along with its own. |} that’s the attractive part of it, Reynolds says. Since 
cowpox virus became immune to smallpox. In |} However, this is where HIV’s signature variability |} the immune system would be targeting MHC 
fact, the word “vaccine” was derived from vacca, |} occurs. “Going from RNA to DNA is very error |} proteins on the virus rather than the virus itself, 
which is Latin for cow. Unfortunately, sometimes |} prone...[the virus’s replication process] makes a |} it can essentially operate independent of any vi- 
vaccines simply aren't enough in situations where |] mistake about once every 10,000 base pairs while |] ral mutation. These vaccines would be tailored 
the virus evolves at an absurdly rapid rate, chang- |] ours makes maybe one in a billion. It just turns |} to specific regions of the world to accommodate 
ing at a fast enough pace to render the vaccine |} out the HIV genome is about 10,000 base pairs |} the different MHC varieties that commonly ap- 
useless. This is the case with the infamous Human |} long, so every new virus that’s made has one mis- |} pear there, and they could then be distributed to 
Immunodeficiency Virus (HIV). take,” Reynolds says. Most of these mutations will |} high-risk areas like sub-Saharan Africa. However, 

i cco || be detrimental to the virus, but some will be ben- |} there is a drawback to this work-around; having a 
ay ee eficial. “All it takes is one little change to make a |} lot of anti-MHC antibodies would make it more 
gr =e = big effect. When it’s making millions if not billions |} difficult to receive organ transplants. Research 

ee * a of viral copies every day...evolution is going to be |} regarding these alloimmunity vaccines is only in 
= 4 = = happening really quickly,’ Reynolds explains. its beginning stages, but there is evidence that it 

= eA Pee ‘ would work despite these obstacles. For instance, 
| eS | t Lan ¥ m pregnant women and people who have a lot of 

3 | V “Allit takes is one little blood transfusions, such as those with sickle-cell 
a | change to make a big anemia, have elevated anti- MHC antibody levels, 

5 re rn a p| effect. When it’s making and this has been linked with antiviral properties 
an 4 \ Bh, ‘¢ Bearers es in cell culture studies. 
tw SS 8 - millions if not billions of 

AN MAN ’ ie = 5 viral copies every day... Reynolds and his lab team are currently working 
NWR ys , : = evolution is going to be on this HIV prevention research, and Reynolds 
eye i a t ‘as Rannenindreally auickl has even had another NIH grant approved that 

Matt Reynolds, an associate scientist in the ee a a : fosuses on tinding a Way tolactually cure Laval. yi ; — Matt Reynolds together. This is based on the fluke case of Timo- 
UW-Madison AIDS Vaccine Research Labora- he Ray B hoderthe onl b 
tory thy Ray Brown, who is t cn ly person ever to be 

completely cured of the disease. 
Dr. Matthew Reynolds is an associate scientist |] Thus, traditional vaccines may be a hopeless en- 
in the School of Medicine and Public Health's |] deavor against HIV. The virus will mutate so the }} HIV is an extraordinary example of evolution, 

Department of Pathology and Laboratory Medi- }} immune system can no longer recognize it as it |} and it is the most mutation-prone virus known. 
cine here in Madison. He specializes in HIV re- |] continues to infect the Helper T-Cells that facili- |} Finding a way to prevent and cure a terrible dis- 
search and has received a $2 million grant from |} tate attacks on pathogens. These immune system |} ease like HIV will improve global health signifi- 
the National Institute of Health (NIH) to study | cells will dwindle to lower levels until the disease |} cantly and change the way we deal with emerging 
prevention of the disease, which has proven to be |] degenerates into AIDS. deadly viruses. @ 
an onerous task. To put this in perspective, think ; i 
about the flu. Influenza is widespread and infects |] With standard HIV vaccines out of the picture eecesae 
many different species. Genetic drift (the random |} and antiretroviral drugs being met with more |} PhotestPhy by:Therese Besser 
fluctuation in genetic makeup of a population) |} and more resistance from the virus, alternative |} Design by:Suzanne Kukec 
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Third generation family-owned Mid-States Concrete Industries is going 
to change the world by being the safest and most innovative precast 

Fresca building company. We partner with our customers to innovate, design 
; as 961 -? and build meaningful buildings in which to live work and play. 

Contact: hr@mccleananderson.com We're always looking to add talented Engineers to our team. 

= To learn more, call 800.236.1072 or visit msprecast.com. 
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innovative people to join our organization. reyes, 

Please send your resume to : alle Met mel ea cesT eo=.] 
: : The Transportation Development Association of Wisconsin is ey Sere dee ead per 

recruiter@sacoaei.com a statewide alliance committed to a strong, interconnected be ny SUA aa acs eh Rina 
transportation network that will support a robust economy fr cholneaeed 

= www.sacoaei.com and enhance the quality of life for everyone in Wisconsin. STRAND FORA P RAI Cesta 

ert —_———- www.tdawisconsin.org E i 

enna eae with | Midwest Biomedical & Scientific Services, Inc. National Electrostatics Corp. 
is Constructors ME atin Maer aL Chale rene, hase a, isc na wereecttip hon cod “Medical, Laboratory & Life Science Equipment Service” 7540 Graber Rd 

Ls Middleton, WI 53562 
aa E-mail: nec@pelletron.com 

ni a c Web: www.pelletron.com 
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WW iscEngrMa: i bata OCT 2016 9 @ grMag Wisconsitfagneer.



The Idea that Inspired 

Nation 

° ° ° ole ° q 
The Wisconsin Idea gives citizens of the state the power to think for 

themselves and the desire to seek out new information. 
4 

hen you say Wisconsin, you've said _ consin and the nation’s history. At the core of this _ with individuals and their needs. As a result, re- 
W: all: Home of Titletown and Cheese _ idea lies UW-Madison itself. form swept across the state in the early 1900's, 

Days, America’s Dairyland, Land of and progressive legislation was passed to regulate 
the Bratwurst, and leading exporter of cranber- Since its conception in 1904 by UW-Madison _ factory safety, to establish a state income tax, to 
ries, sweet corn and more. Wisconsin is known _ President Charles Van Hise, the Wisconsin Idea _ limit work day hours for women and children, to 
for a lot of things, but perhaps its greatest claim _ has been the mission and vision of the university, create worker’s compensation for those injured 
to fame is the Wisconsin Idea. Providing a vision _ guiding it for over a century. Van Hise stated: “I _ on the job, and to help protect natural resources. 
for the University and the fuel to spur on the Pro- _ shall never rest content until the beneficent influ- 
gressive Era, it has played a crucial role in Wis- _ ences of the University reach into every home in _This “power to the people” approach of govern- 

the commonwealth, and the boundaries of our ment made Wisconsin a nationwide symbol of 
es = campus are coextensive with the boundaries of Progressive reform and ongoing Progressive re- 

~~~ ——~Ssthe state.” This statement provided the founda- search. Behind this movement was the idea that 
- ~~ _ tion for lasting relationships within the state, _ the inclusion of specialists in law, economics, 

= Se across the country, and even around the globe, _ and social and natural sciences would produce 
= ae emphasizing service and outreach of the Univer- _ the most efficient government. This concept also 
= »  —__ _ sity to better the people of Wisconsin. came to be known as the Wisconsin Idea. As an 
| (SS effect of this shift in the political methodology 

| On a national level, the Wisconsin Idea was the of the time, faculty from UW-Madison played 
= = foundation behind Progressivism and social a substantial role in Progressive reform. They 

Q change in the first half of the 20th century. State served as experts on government commissions, 
and national leaders were searching for answers _ helped legislators draft laws, and advocated for a 
to problems caused by an increasingly industrial _ more efficient and scientific government. By the 
and technological society. The new importance of __ time the Great Depression came about, when the 
big industry, the transformation of the labor force daily routine of American life was dominated 
due to immigration, and the overall speed of daily — by unemployment and turmoil, progressive ide- 
life brought confusion, uncertainty, and distress als had become deeply ingrained into national 
to citizens across the country. In Wisconsin, politics, too. Much of FDR’s New Deal legislation 
these changes were addressed by Progressivists, was, in fact, drafted by Wisconsin citizens who 
headed by Robert La Follete, a graduate of UW- _ were taught here at UW-Madison. Edwin Witte, 
Madison, a Wisconsin governor, and a US Sena- _ for example, was a Wisconsin-trained economist 
tor in the early 1900s. The guiding principle of | who is knownas the Father of Social Security. The 

nents this movement was the belief that the business of __ progressive ideals of La Follete and Wisconsinites 

ee yi, government was to serve its people. This appealed _ even found themselves embedded in John F. Ken- 
ae) ae Bro @= to people who wanted honest government and _ nedy’s New Frontier and Lyndon Johnson’s Great 
* iad Aces economic reform that would expand democracy _ Society policies. 4 
Rise aiyemiees, and boost public morality. Progressivists sought 
Sa ee Me sali to restrict corporate power when it interfered 
ae =e oe 

Ee UT |e ae re 

NW \e ee aes 
Sh NAY oe ANS, - Sore 

5 ay es aye ee 

‘ as Left: The sun rises over the Carrillon Bell Tower on campus. Like the idea 
of the music of the bell tower, former UW President Charles Van Vise en- 

visioned the influence of the university to not be limited to the bounds 

of campus but to every home in the state. 
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In addition to encouraging government effi- alot ofimportance not only on getting informa- i aeciea — 
ciency, many of the experts from UW-Madison _ tion to the students and citizens of Wisconsin, x - 

involved with progressive reform also made ef- _ but also on helping to create environments and 

forts to expand educational opportunities for | means by which they could interact with each 

citizens. This is where Van Hise comes back onto _ other to develop as citizens. 

the scene. During his time at the University, the 

Extension Division was created to provide all The Wisconsin Idea has evolved over time and 

citizens of Wisconsin access to university re- continues to alter in today’s changing world. It 

search and other resources so that they could seems that people are attracted to different parts 

learn and grow as citizens. Another example _ of the idea depending on how it fits in their lives. 

of extending knowledge to the public came in Yet each version is a separate piece of the same 

the form of the Legislative Reference Bureau. _ puzzle, and the full picture can only be obtained 

Founded in 1901, the Legislative Reference Bu- _ by putting all the pieces together. The concept is 

reau provides legal, research, and information _ very diversified and spread out, and in order to 

ee to the abana cy aes fee to be emit oe Above lefe The Wisconsin Idea was the 

he i oe are emulated in countries aroun the nas a e o a ee again: ie oe foundation behind Progressivism and social 

the globe. ae lea that ma a is Mayeraye a oe change in the first half of the 20th century 

eer ae Soe cee Last eions iste same having influence both in the state of Wiscon- 
Wisconsin Idea that made this state a national : < 

ey dal ae sin and ona national level. 
eader for honest and clean government. Today, Above right: Simply passed by many, a 

At its heart, the Wisconsin Idea is about em- the Wisconsin Idea has become a catchy slogan ; eee: 
Sih eth hi hatrolls oth a h ‘ plaque commemorating Charles Van Hise’s 

Beyermeut: : ie aie o! u : wh t a at ro. - oO} : ie ee TL out muc ‘aie mission and vision of the university on the 

vision, is to share knowledge pu the citizens o1 ut rea ing eevee the lines opens the door to northwest side of Bascom Hill. 

the state by creating connections to spread that _ the hidden achievements that make Wisconsin 

knowledge, that power, across borders. Its goal _ great. It unlocks the rich history of UW-Mad- 
Ses Bi : 3 u ; y “\shall never rest content 
is to give as much power to the citizens as pos- _ ison and its commitment to serving the public. 5 

sible. The Wisconsin Idea emphasizes reaching It tells the story of citizens taking back power until the beneficent 

out to the citizens of the state, giving them the _ from big business. A lot came out of Wisconsin influences of the university 

% power to think for themselves and seek out new _ that many don’t realize: entire economic schools reach into every home in 

ee Se of aoe ee a ee New a ee and sae the commonwealth” 

ie solely with cold hard facts and objective laws. at gave power back to the people. An e . 

a At its beginning, leaders of the University placed | Wisconsin Idea is behind it all. @ Charles Van Hise 

Written by: Morgan Adkins 

Photography by: Saager Paliwal 

Design by: Patricia Stan 
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FUEL FOR THE WORLD AHEAD. ° 
At ANGI we are true believers and activists in making 
CNG go from an alternative fuel to a standard viable 
fuel source for all NGV markets. With over 30 years 
of experience and a leader in the industry, we provide a 
innovative refueling system solutions for all of your needs. 
WE ARE THE FUTURE OF FUEL TODAY. 
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Physical Instruments in a 

Digital Age of Music 
usic has changed drastically One of the most significant leaps in bringing that they design an instrument to do what 

M throughout the decades, perhaps digital instrumentation into the mainstream they want to do,” Morris says. Artists such as 

more in the’pastcentury than in of music was with the digital synthesizer, Imogen Heap are known for modifying their 

any other time in history. While genres and This device, most often set up as a keyboard, instruments to create unique sounds, and ever 

styles have been in constant development simply creates certain preset sounds when since the classical era, artists have been known 

: and evolution prior to the widespread use the keys are pressed and has built-in features to request their instruments to be made to 

of electricity, the instruments being used by to modulate pitch and volume or to loop certain specifications. What’s arguably new is 

composers and performers were largely the sounds. Even once“artists started using these the development of technologies first, without 

’ same ones that had been used a hundred years instruments, at the core of the work wasa skilled clear musical demand for it. This interest has 

before. A massive leap in music production performance. A complex synth riff is as much grown among developers and academics alike, 

occurred when electronic instruments and of a challenge as playing a song on a piano. leading to new movements and gatherings 

tools were incorporated into performances dedicated solely to music development. 

and recordings to make and augment sounds. While writing songs before a performance has 

Much of today’s most popular music doesn’t always been standard practice in most genres, An event dedicated to music technology is 

involve a single physical instrument at all, with a critical change occurred when entire songs the Music Tech Fest. It is a traveling event 

computers providing entire albums worth could be finished at an artist’s leisure. Due to that showcases new developments in music 

of work through simulated sounds. While the nature of digital music, various sounds can technology, with an emphasis on novel and 

electronic music has shifted away from live often be recreated simply using a computer unique ways to create and control sounds. 

performance, some artists choose to create their | program. Many programs on the market Examples of devices from recent appearances 

own instruments to play live, even when all the today, such as GarageBand and Ableton, have include devices that scan brain waves and 

sounds are originally computer generated. thousands of sounds available, all able to be sensors that detect subtle movement of the 

manipulated in limitless ways. This paved the fingers to create sounds. Morris characterizes 

An important distinction to make when way for DJ’s to get away with standing in front these instruments by claiming that, “the 

it comes to music and instruments is the of a turntable, or in recent years, a laptop, and tactility of performance is being put back 

difference between analog and digital. Analog, simply pressing play. Recent breakthrough into instruments.” Technologies such as the 

for our purposes, refers to instruments that trends, however, are shifting the focus back Reactable allow multiple people to surround 

express sound data that is continuous and into live performance and recording. a table and use blocks to control the sounds, 

defined by some physical variable. Violins, for creating an entirely interactive musical 

example, are analog instruments because the The gap between analog and digital instruments _ experience not too unlike playing a piano with 

sound they create is propagated through the is still not something that is closed, and there friends. As Morris describes, the festival’s 

air and they sound different as the frequency is no way for a computer program to create theme is “an approach to the instrument, 

varies in a continuous manner. Digital refers to a “natural” sounding orchestra or rock band as opposed to an approach to the music.” 

instruments that express data in discrete terms, performance any time soon; there are just 

such as the zeros and ones in binary code. A too many variables involved in the sounds Music today stands in a unique position, where 

digital synthesizer, for instance, reacts when produced by physical instruments. Theoretically, engineers are influencing music just as much 

the artist presses a button on the keyboard. though, a digital instrument can have every as musicians are influencing the engineers. 

‘The button is either off or on, with no change sound recreated exactly on a computer screen. Technology is advancing at amazing rates in 

: in between. Even pitch-changing effects and So what makes these electroni¢ ifistruments all fields, and perhaps it was only natural that 

various other seemingly continuous dials on so widespread? Perhaps the best explanation technicakereativity,caught up with musical 

digital instruments are most often discrete is that some artists prefer the imperfection of creativity. This could be seen as a complete 

; settings, having a limited number of states. an 6ff-the-cuff performance piece, even when upending of the source of innovation, but it 

computer-generated. sounds are involved. © is not something that musical engineers fear. 

One of the earliest electronic instruments is ete Morris is a contributing thinker to the festival’s 

the theremin, made popular by thriller movie Jeremy Morris, an assistant professor of | manifesto, whichdescribes how “Music 

composer Miklds Rozsa (and perhaps more Media and Cultural Studies at UW-Madison technologies help us explore whatit'means to 

recently by Sheldon Cooper from the Big Bang suggests that contemporary music innovation be human, to create, and to participate.” Music 

Theory). As a musician moves their hands is approached from two sides. Not only is music _is in a very confusing place in time, but perhaps 

through the electromagnetic field created by itself being constantly changed and developed, the work that comes out of these modern 

the theremin, disruptions are created. These but the technology side of it has become its collaborations between engineers and artists will 

disruptions are translated into sound. The whole _ own entity. There appear to be two approaches come to define the cultural era in which we live. 

instrument is still analog, but was nonethelessa _ to bridging the gap between disciplines. Q 

pioneer in introducing new musical possibilities. | “Some artists are so acutely aware of their own Written by: Brandon Gril 

practice and their own way of making music Dacign bytlavon Wa 
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( in wih drive the world, it seems, creases as well. This means the performance of __ transistors to be cheaper than the current gen- 
0 and with the rise of applications like _a transistor per watt of energy used increasesas _ eration.” 

self-driving vehicles, this is true more __ the transistor shrinks, allowing for more tran- 
@) so than ever before. The intricacies involved __sistors to be used ona chip without increasing _ Since the advent of Moore’s Law, the integrated 

in their development are vast and numerous. __ the amount of energy needed. Also, the lessen- _ circuit manufacturing process, known as pho- 
A modern computer processor can have more _ ergy transistors use, the faster they can flip on _tolithography, has allowed for low-cost scaling 

0 transistors (the basic building blocks of com- _ and off. Because smaller transistors can switch of computer chips because of how large the 
puter chips) than the number of blades of grass _ faster, computers can perform more work ina __ transistors were. However, the size of a silicon 

0 on ten football fields, all squeezed into an area _ given amount of time. In the case of Moore’s atom is near 0.1 nanometers, meaning only 
half the size of a penny. Pushed by economic _ Law and Dennard scaling, the combination of __ 100 silicon atoms span across a 10-nanome- 

O and technological forces for more than 40 years, _ an economic observation and a technological __ ter transistor. Creating the tools to carve such 
the continued miniaturization of the transistor _ principle became a self-fulfilling prophecy - _ minuscule features has become preposterously 

Or finally hit the unyielding wall of physics. _ and has driven competition between computer _ complex, driving the manufacturing costs of 
These limitations force computer architects to _ manufacturers at Moore's projected levels for _ any transistor smaller than 10 nm by 10 nm 
rethink their approach to modern design prob- _ over 40 years. through the roof. With the death of Moore’s 

O lems. By exploring the changes in computer ar- Law as well as Dennard scaling, new ideas and 
chitecture over the years, we can get a glimpse techniques are needed to keep the field of com- 

0 at what the future holds for computing. VW “How do we think about _ puting moving forward. 

Qo of the most important and well-known transistors as precious This is where Professor Sankaralingam steps 
principles in computer architecture was resources even when there are in. “My research work is essentially this: how 

0 Moore’s Law. “Moore’s Law isn’t really a law a billion of them ona chip?” do we think about transistors as precious re- 
of physics. prs more of a law of business, of - Prof. Karu Sankaralingam sources even when there are a billion of them 
economics,” says Karu Sankaralingam, an as- ona chip, and build devices that are really en- 

0 sociate professor of computer science at UW- ergy efficient?” says Sankaralingam. “There’s a 
Madison. Moore’s Law, named after Intel co- lot of stagnation in hardware innovation be- 

0 founder Gordon Moore in 1965, proclaims that cause it’s really, really expensive.” One of his 
the number of transistors—the device which _ In the past, this trajectory was only attainable __ strongest efforts is to push open-source com- 

(switches electricity on a computer chip—will _ because of how relatively large transistors were. _ puter hardware into the mainstream. If some- 
double approximately every two years. Moore’s _Ten years ago, the smallest transistors were 45 _ thing is “open-source,” it means anyone can 

0 Law goes hand-in-hand with Dennard scaling, nanometers (nm) in length, whereas current — see what makes the product tick and can use 
which states that the amount of power a tran- _ transistors are now 10nm.Eachnewgeneration __ the product for free. The open-source software 

0 sistor consumes is proportional to its size. The _ of transistor shrinks both its length and width movement took off in the late ‘90s as a result 
transistor has been the fundamental compo- _ by thirty percent. This means the 10 nm-long of a slowdown in software innovation from 
nent of computers for the last fifty years by its __ transistor occupies five percent of the surface _ major software players at the time. One of the 

0 ability to switch electricity. area of a 45 nm-long transistor. Lately, though, _ biggest success stories of open-source software 
it seems the trend of miniaturizing transistors _ is Linux, an operating system which, according 

0 A transistor can be visualized as a light switch _ has encountered an impasse. “Moore’s Lawhas _to a global survey by W3Cook in March 2016, 
but with two key differences: (1) the switchingis _ been hit by the sheer economics of how much __ runs on over 95% of the web servers we interact 

0 controlled by electricity rather thanamechani- _ more expensive it is to make a transistor small- _ with daily. Leveraging free software tools al- 
cal arm, and (2) no part of the transistor moves _er than what it is today,” says Sankaralingam. —_ lows companies large and small to develop new 

@) when switching. As the size of transistors de- “Almost all technology projections suggest — products faster and cheaper while scaling their 
creases, the energy needed to switch them de- _ it will be harder to get the next generation of __ current technologies larger than ever before. 

amnesia ee 
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Open-source hardware development, howev- ‘ = 
er, is an entirely different beast. Efforts such pat inn, feo rae a 

as Open Compute Project create open-source bee fo: ren a ee ie = 

servers for large-scale datacenters, but the bd ieee ta Rt = Coy 
chips running inside those servers are often Lat od pie es 
still closed off. Sankaralingam is looking to Pe cor Ae EEE ane 
help change that with the Many-core Inte- ae at eas : 
grated Accelerator of Waterdeep/Wisconsin, a f eo: od Pee = ; 
or MIAOW (pronounced me-ow). MIAOW pe i a dre At =f ‘sae al = 

is an open-source general-purpose graphi- us iS ete tee Sa el 
cal processing unit (GPGPU) implementing J en Pt tt ten 7 Say, 
a publicly available specification from one of “hie aot rae ay a 
two companies currently producing mass- Het oct Aa ta oJ ss 
market GPUs. “A benefit of open-source [Ream i} rac Hatt foci ee 2 

hardware is establishing that you havea nin ne P= et ste al | 
imum-viable product,” says Sankaralingam. ostomy : Cet ht a . 

If a small startup had a huge new computer et ee os 

architecture idea, they would need to gather  RGI.aaEN | SS Ped ee. = 
enormous amounts of money because devel- i tn oe Ao Bett ermal Sen a 

oping a processor from scratch is incredibly aM Pr = Ha bf econ 
time-consuming and expensive. A tool such wee a ize +i rr ——— 
as MIAOW can drastically reduce the up- Aaa See hse 
front costs of development, encouraging in- itd Pld 

novation by lowering the barrier of entry. Pca s a : 

Fs Ps = 

Turning conceptual circuitry into a physi- [am 
cal device is an extremely costly endeavor. 
Fortunately, a tool exists to quickly bring a i 
concepts like MIAOW into the real world. ie — 3 

A field-programmable gate array, or FPGA, > . — 
allows one to take a bit of designed circuitry 2 4 
and program it onto this special device. Un- ie . : 
like a normal programmable chip, the up- > <p> 
loaded design reconfigures the transistors of s <s ti 23 
the FPGA so it “becomes” the circuitry. Due i Oh : : 

to the incredible savings in computing time : a i ‘ 
and energy usage coupled with decreased - = ae : 
manufacturing costs they bring, FPGAs are Sir 
beginning to hit the mainstream. “I think it’s = 
the exact right thing for industry to do,” says 

a Re A computer running Linux, a very successful open-source operating system. 

sors in the coming generations. This would 
allow the processor to offload certain tasks savings wrought through this technology _ the rest of the world works. Up until now, 
normally handled by software toa hardware are immense. This type of memory is gen- _ it’s been relatively easy to achieve speedup 
unit capable of performing faster and more _ erally referred to as resistive random-access _in computers, but the death of Moore’s Law 
efficiently. FPGAs will almost certainly play memory (ReRAM or RRAM), and is working ended that party. However, the amount of 
a big role in the coming years. its way toward widespread adoption. In July _ new technologies being developed and ideas 

2015, Intel and memory manufacturer Mi- _ being tested by Karu Sankaralingan will help 
: As crucial as a transistor is to making an cron announced the pending release of anew _ ensure a steady beat for future generations of 

FPGA work, there are new technologiescom- _ information storage device called 3D XPoint. computing to march to. @ 
ing down the pipeline promising to provide While the core underlying storage technol- 

. new, incredible functionalities. One such ogy for the device has not been publicly an- F f 
: 2 : u Pe Written by: Stephen Eick 

technology is known as the memristor. First nounced as of April 2016, the publication EE 
theorized in 1971 by UC-Berkeley professor Times received a statement from Intel stat-  Phetesraphy by: Brendan Hanke 
Leon Chua, the memristor is a single circuit ing “the switching mechanism is via changes _ Design by: Patricia Stan 
element made of an advanced material which __ in resistance of the bulk material,” strongly 
remembers the amount of electricity thathas implicating RERAM or a close relative as the 
passed through it in each direction. Based storage mechanism. This technology sig- 
on that historical value, the memristor will nificantly reduces power consumption and 
alter its electrical resistance. Designating increases memory access speed by an order 
high and low resistive states for the memris- _ of magnitude, laying groundwork for a huge 
tor allow for the storage of binary informa- shake-up of the computer memory market. 
tion without the need to store electric charge 
because the material properties of the mem- Digital technology is a field contin- 
ristor have been physically altered. Since no __ uously experiencing flux. The speed at which 
charge needs to be held captive, the energy computers evolve and change is unlike how 
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before 1990. During this time, the athletic depart- 
TH FE | ment had more than a $2 million deficient, outdat- 

ed facilities, and football, the sport that drives the 
| <a ae “er | 1 . E : T=" <= department due to the revenue it generates, had 
AV AAW) Aa | qf a a . qu Mf fe been mediocre for years. “You had people leaving 

M TA Pm ¥ Gi | a Le hr | — tickets on windshields hoping that others would 
\/ VJ ef >I AO = 1 = SP a take them off their hands,’ says Baggot, describing 

glee cs a sams 6 : Srna the general sense of apathy towards the football 
ee Y me {7a program in the 80s. That all changed when Pat 

D @ \ fine. : A A. Richter was hired as the new athletic director in 

: D ime 0 Ge Pa Be, LA ] 1989. Richter, who subsequently hired Barry Al- Pa a a NS 5) varez as the head football coach, completely revi- 
talized an athletic department that was struggling 

Th en an d Ne WwW to sustain itself. Under Richter’s leadership, Alva- 
3 O rez turned the football program around and even- 

tually posted the school’s first winning season in 
= me Sr ere a = years. By the time Richter stepped down to hand 

the reigns over to Alvarez in 2004, not only was 
the deficit erased, but a sizeable budget had been 
generated to sustain the department indefinitely 

Explore the changes throughout the history selhishancaa 
“ F . Discussion of this transformation would not be 

of Wisconsin Badgers athletics complete without mentioning Ron Dayne. As the 
1999 Heisman trophy winner and all-time leading 
rusher in NCAA history, Dayne was, according 

A, safounding member of the Big Ten Con- _ school prior to the sport's discontinuation, which _ to Baggot, “the most impactful student athlete” 
AA ference, the Wisconsin Badgers athletic demonstrates the level of excellence that has come __to have ever passed through UW-Madison. At 

4 AXteams have along and rich history dating to be associated with the institution. While these _ a time when the football team posted their first 
back more than century. Proudly donning the storied programs embody a modern day power- _ losing season after going to the Rose Bowl under 
iconic cardinal and white throughout the years, _ house in collegiate athletics, this wasn’t always the Alvarez, there were many questions about where 
both men and women student athletes compet- _ case. the program was headed. Enter Dayne, who in 
ing in a variety of different sports have historically his first season led the Badgers to a major victo- 
earned national recognition and respect for their © Andy Baggot, an Insider for UWAthletics.com ry in the 1996 Copper Bowl. His record-setting 
accomplishments. UW-Madison has produced _ who has been covering the Badgers for the last 35 numbers generated genuine enthusiasm about the 
over 100 Olympic athletes and has claimed more __ years, explains that in order to appreciate the cur-__ program, putting students and alumni alike back 
NCAA boxing championships than any other __ rent state of Wisconsin athletics, one needs tolook _in the stands. 
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Left: Athlete Josh Gasser ready to fight for NCAA game in year 2015. Right: Athlete Sam Dekker in one of NCAA games in year 2015. 
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Athlete Bronson Koenig in NCAA 

game against Oregon in year 2015. 

While football and, more recently, men’s basket- _ covered 50 years later in a Camp Randall storage 
ball tend to steal the spotlight in terms of national _ closet in 1994. In the meantime, the trophy was 
recognition, that is not to say that the other sports _ replaced in 1948 by the iconic Paul Bunyan’s Axe, 
teams have gone unnoticed. Wisconsin hockey, for which both teams still compete today. 
both men’s and women’, has a long history of be- 
ing one of the premier teams in the country. The With rivalries comes intense school spirit that 
most recent women’s ice hockey world champi- _ manifests itself through extraordinary school tra- 
onship gold medalist team featured nine former ditions. Whether it’s the marching band’s unique 
Badgers. Track and Field boasts its own plethora _ Fifth Quarter or the many game day songs every 
of standouts, including Chris Solinsky, who won _ Badger knows by heart, these traditions elevate 
five championships at UW-Madison. Every sport _ the athletic experience to a whole new level. But 
on campus has had its exceptional seasons and _ perhaps no tradition has become more remark- 
athletes, and, as Baggot explains, “Its not just able than Jump Around. This phenomenon, 
football or basketball—everyone is involved, both _ originating in 1998 because someone decided to 
men and women, and it’s important to know how __ play it on a whim, has evolved into a nationwide 
hard everyone has worked” sensation. While Wisconsin athletics has had its 

ups and downs, traditions like this ensure its lon- 
y Given the level of commitment these student ath- __gevity and keep people coming back for more. As 

letes dedicate towards perfecting their game, its Baggot notes, “The students have always been the 
only natural that competitive rivalries develop. _ biggest catalyst for the Wisconsin @ 
The longstanding competition between Wiscon- 
sin and Minnesota is one of the fiercest in all of 
college sports and is one of significant historical _W*tten by:Stephen Schwartz 
importance. In football, it is the most-played ri- _ Photography by: Cong Gao 
valry in the country: the teams have met on the _ Design by: Patricia Stan 
gridiron over 125 times in the same number of 
years. Starting in 1930, the annual game was 
played for the right to hold the Slab of Bacon 
trophy for the remainder of the year. Thirteen 
years later, this trophy was lost, only to be redis- 
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‘Ghe or 120 years, the Wisconsin Engineer of the Great Depression, the Magazine reported 

WI S CO N S IN Pier has been a magazine with a on the engineering projects across the U.S. that 

mission to document engineering topics were essential to rebuilding the economy. In the 

E N GIN E E R that are relevant to the students and alumni of November 1929 issue of the magazine, an article 

See torvoxsnt or WisConain UW-Madison. The Magazine published its first by Professor Daniel W. Mead focuses on the 

Vou xxvin MADISON, WISCONSIN, DECKSINE, yas Xo. issue in June 1896 with the purpose of establishing proposed construction of dams along the Colorado 

SEER a journal to share the knowledge and experiences River. “The dam, if built, will be the highest dam 

ii ag of the students of what was then called the College yet constructed and will be more than twice the 

ie), ie eH of Mechanics and Engineering. The Magazine was height of the Arrowrock Dam which is now the 

ay first and foremost a method of communicating highest dam built,” Mead explained in his article. 

} ie eas. experiences before the time of social media. 

| a aa Moving ahead in history to December 1941, a letter 

pe oe Over the course of its long history, the Magazine from College of Engineering (CoE) Dean F. Ellis 

: : £ $e has reported on groundbreaking technology Johnson was featured in the Magazine following the 

aes : a: from the boom of the automotive industry to attacks on Pearl Harbor. In his statement, he called 

es get Sia we a Spink A 49 the rise of commercial flight, and more recently, for the men of the CoE to strive to achieve perfect 

priate es capemetice ina?) expeditions in space. In the 120 years that the grades because in a time of total war, competency in 

SEE ees Magazine has been in publication, the progress of all areas was key. “It is only thus that we may leave 
technology and engineering has been tremendous. to others after us the principles which shall make 

ie eee oe SRT os What is considered normal in our everyday the freedom and opportunities we win for men 
lives today at one time was breaking news. In worth the total war we must wage,” wrote Ellis. As 

____ the very first issue published by the Magazine, the Second World War continued, articles regarding 

many of the articles dealt with the then-relevant the Army Corps of Engineers were featured in 

technology in the railway system with titles many issues. In the November 1943 issue, a piece 

gine such as “A comparative test of a compound and titled “Engineers Behind the Guns,” by P.F.C. Karl 

single expansion locomotive,” and “Storage Wegener detailed how the outcome of a war is no 

SCO Ny battery auxiliaries for railway power stations.” longer determined by well-trained men, but rather 

\ ee GY, that “modern war” calls for engineers to develop the 

Ss 5 ee Ay Like any art form, major world events have shaped best equipment and to be well-trained in combat. 

\ Dh aes ZBRE the Magazine into what it is today. When the United Men don’t win wars, he claimed, technology does. 

ae ios ee States entered World War I, the writing staff of 
ES #3 : z he the Wisconsin Engineer turned to topics such as It was during this tumultuous era that the first 

SSE TRON " ie submarine navigation, the technology behind the trace of women’s involvement in the Magazine 

Leresr] Beal navigation processes, and other wartime technology. _ appeared. In the April 1943 issue, Loella Niles 

& Splasmrneee I Ww In the April 1917 issue, John G. Callan aptly titled wrote an article entitled “Women Workers,” 

\) - ts \ his article “Submarines,” which explained “The which documented how women were taking over 

Ci \\ essential advantages of the submarine lie in its traditionally-male jobs as more and more men left 

a invisibility and in the extreme deadliness of the the factories for the war. This extended into all 

saeiiee ar ONES (ari cane Win Aaa torpedo.” To a modern audience, these facts seem fields of work, including engineering. Following 

wy particularly mundane, but at the time, the submarine _ the publication of this article, women slowly 

See was the pinnacle of military technology. The became an integrated part of the Magazine’s staff. 

JoLuMeDOxRN JANUARY, 1930—~*”CNumeer w - Wisconsin Engineer kept the public informed on 

the technology that was keeping our country safe. The Magazine is and always has been a product 

of its times, reflecting world events and capturing 

After World War I, the Magazine continued to report _ ideas and feelings permanently into text. Over the 

breakthrough technology and issues important to years, the Magazine staff has not only shared feats 

the times. As the country descended into the heart of engineering, but has also tackled social issues 

»>eeete@eeee8ge &©6hmhUhOhUcCOmhUC OmhUCOrmhUC OrhUCcCOmhUCOmhCcCOrmhUCUCcCOmhUCUCcCOrmhUhlUhOmhUlUhCOmh!?O 

MAKING A MAGAZINE, : J S 

2 ; H 7 t Looking back on 120 years of the . 

re S e rv fl n Q i S 0 ry Wisconsin Engineer Magazine i 

ee 
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of the times. The Magazine even included obituaries, book Check out the Wisconsin Engineer Magazine archives Written by: Emily Morzewski 

reviews, jokes, and puzzles. During the Civil Rights Movement at http://digicoll.library.wisc.edu/cgi-bin/UW/UW- Design by: Jason Wan 

of the 1960s, there was a noticeable shift in the way articles were idx?type=browse&scope=UW.WIE to discover more 

approached and written, as the magazine staff started to adapt to of the history that the magazine has preserved. @ 

the changing social scene. Additionally, a “Feedback” section was E 

added to the Magazine so the readers could voice their concerns : = Get ee Pi 

about articles in the prior issues or provide ideas for articles. Th 

The @ : 
’ r e r £ 

Not only has the written content changed over the past 120 WwW hoe. 8 ee isconsin || Wisconsin | years, but the visual content has changed as well. The earliest ; 5 , fi 

illustrations were simply drawings and sketches. As technology Engineer i Engineer : 

improved, photography became more prevalent in the Magazine. Soar ate ere ek as ag a . B "VOL XXWV. FEBRUARY, 1920 No.5 & 
The advent of television and the internet also allowed the SS f 

Magazine to progress. The Magazine now has a strong social AGS i Makwa \Fractes Motors (Save) On E 
; ; ; Y Gi ete rar tace e media presence as well as a website. Media has transformed hex) DXA i an ah ae om = ne ' 

the way the Magazine has grown, yet it still holds true to the EES eRe? a me ro 
3 EPS) g E 

founders’ intents: publishing material that matters to engineers. oe S Ky pacing th eaten of mater comaunign drop ait 
e S B merci drkmckonres  RraSnmrsttnt ty Sehae Bl 
a8 —— a ee 

Looking through the past articles it is evident this publication f coy = i on — é ia ee 
became much more than just a place to share engineering Se ne oe 

accomplishments, but a place to document life experiences. eae DECEMBER, 1914 es Bh HReg doe pd wih a a Sen april 

Each issue of the Magazine is a time capsule that captures $1.00 a Year Sed cade! || 8 Madison-Kipp Corporation fi 
: : WISCONSIN ENGINEERING JOURNAL, ASSOCIATION : : E 

the thoughts, ideas, and dreams of generations long gone. © ‘Madison-Kipp Jubricators : 

Those who came before the current staff of the Magazine Racha seers aieeaeeetetacacae 
carved a monumental path, and during the next 120 years, the 

Magazine will continue to report the evolution of technology, Vy The Magazine is and always has been a product of its 
creating snapshots of the voices of our generation. times, reflecting world events and capturing ideas 

and feelings permanently into text. 
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Think Fast. Think FedEx Ground. Think Fast. Think FedEx Ground. 
FedEx Ground is now hiring package handlers. FedEx Ground is now hiring package handlers. 

FedEx Ground-Madison FedEx Ground-Madison 
3901 Hanson Road 3901 Hanson Road 

Madison, WI 53704 Madison, WI 53704 

608-240-7500 608-240-7500 

$10.80 - $11.80/hr To Start! Multiple Shifts Available $10.80 - $11.80/hr To Start! Multiple Shifts Available 

Compensation Qualifications Compensation Qualifications 
© Multiple pay increases within the © Must be at least 18 years of age © Multiple pay increases within the © Must be at least 18 years of age 

first six months of employment * Must be able to load, unload and first six months of employment * Must be able to load, unload and 
© Tuition reimbursement program ‘sort packages, as well as perform * Tuition reimbursement program sort packages, as well as perform 

* Full time opportunities other related duties © Full time opportunities other related duties 
* Weekly pay/direct deposit * Weekly pay/direct deposit 

All interested individuals must attend a sort observation at our facility prior to All interested individuals must attend a sort observation at our facility prior to 

applying for this position. Please register at www.FedEx.com/watchasort applying for this position. Please register at www.FedEx.com/watchasort 

FedEx Ground is an equal opportunityatimative action employer (Minortes/Females/DisabiityNeterans) Fed x Ground s an equal opportuityatfirmative action employer (Minorties/Females/DisabiityVeterans) 
commited toa diverse workforce committed toa dverse workforce 
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Advertising in the Wisconsin Engineer is a great investment, whether 

you are interested in easily reaching more than 6000 engineering 
students or simply supporting a worthy organization. The Wisconsin 

Engineer provides the most direct means of communication with the 

engineering community at the University of Wisconsin-Madison. 

For more information on advertising, including current rates and 
deadlines, as well as our online ad offerings, please contact us at 

wiscengrmagazine@gmail.com 

or visit www.wisconsinengineer.com! 

Find us on Social Media! 

Search For: “The Wisconsin Engineer”
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