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Aerospace Engineering Corner

. Lunint mnipphtt AMADEE 24-n1d

by Stepan Hovsepyan, EC Talent Development System

AMADEE (Austrian Mars Analogues for Deep Space Exploration) dpwahpp Ubpyuwjwguncd £ Uduinphwwl
Shtgbpwywu  dnpnudh (OeWF) Unndhg Gpyph Jpw  hpwlwlwgynn Uwpuh uhdniywghnu
wnwpbntpynLbutn, npnug Lwwunwyu £ bwhiwwywwpwunbp W thnpawpytbp wb gnpdwnnyrUtpp,
ghwnwthnpadtipp, wGhuuninghwutipb nu JGennutpp, npnup wwwaqwjnud Yogqunwagnpdytl nwyh Uwpu
onwsnitwynp wnwpbnipntllutph dwdwlwy:

AMADEE-24 Llwjuwqghdp Zwjwumnwuncd

AMADEE-24-p Uwnpuh wnwehl uhdnigwghnlb wnwpbniejntul En, npu hpwwlwgytg Udunphwyuwl
Shtgqbpwywu dnpnudh (OeWF) Ynnuhg Zwjwuwnwunid: Uju Uwhuwgoh gppwlwyutpnid OeWF-p
hwdwagnpdwlgbg Zwjwuwnwlh ShGgbGpwlwl Qnpowlwinieintt ®LL-h htwn: Upwpwunh dwpgh
Updwg qnnhbu  hwpnn  (GnUwhb wnGnwupp 2unphhy hp  Jnpwhwnndy Gpypwpwlwlywt L
(wunzwdwnwiht ywydwuubph puwnpdbg npwbu Uwpuh JdwybGplnypl wnwydb) jwy bwdwlwynn
nwpwop, npintn wuwngwjht wunmnwaguwgutpp Ywnpnn EhU thnpdwpytp Uwpuh ypw wwwgw wn-
owywhudptiph hwdwn bwhiwwnbujwd gnpdwnnyplUtpUu nL ghunwthnpatpp:



Unwptintpyntll wuglwgybg Upwpwwh Jdwpgnud 2024 pwywlh dwpnh 12-hg wwphh 5-p'
Zwjjwlwl nhtgbpwywu $npnedh Ynndhg untindywd «Unpdwg» Juywunwd W Upw 2nipgp wnwpbine-
RJwU hwdwp hwnjugwd nwpwdpntu:

Jdbg wlwingwiht wunmnwglwgpubp” apdwUhwihg, Uduinphwjhg, huinwhwjhg, Lhntpwunutbphg W
huwwUhwjhg, snpu 2wpwpew pUpwgpnid wwpbghl W w2huwwnbght  wjuwnbn JGynruwgywo
wuwjdwultpnud:  bwjwunwd  JdGynuwgwd  Juwip Uwwuwnnd Ep Uwpuh dpw w2puwwnbinc
wwydwllbphU b nbidhdhUu dnun hpwdhbwyh wwywhnddwlp: huy 2ppwlju nwpwodpnid updniywghnu
ghunwpawyubpl hpwywlwgynid EpU npw hwdwn hwwnney bwpiwgodwd ujuwdwunpubipny’ odindwd
wlbadlwlwaqdh wunwdutph wuhpwdt2n $hghninghwlwu gnigwlhoubpl wpawlbwagnpnn W yGpwhuynn
uGUunputpny n. hwdwlwnpgbpnd, hbuswbu Lwl wjuwhuh JGuwuphywywl hwdwywpgbpny, npnup
Udwlwynwd EpU wyb  JdGpuwUhywywl  pGnuwdnipyniup, np YnibGbw Uwpuh dpw hpwluwl
ujwdwlnpny wopuwwnnn wunnwaqlwgn:

ULwngwjhl wuingwqlwglbph wnel npjwd EpU tnnwpptp ghnwywl W gnpdwnnipwjhlb fuunhpltp,
npnup UGpwnnud GU uwppwynpnidutiph W nnpnuinbGph thnpawnpynwdutip, ghunwthnpatph wuglwgnud W
Ywlph hbwnptp thunptne UGennutph Yhpwnned:

AMADEE24-n  Ywpunp  pwy nwpdwy Uwpuph wwwagw onwsniwynp  wnwpbnieyntbltbph
Lwhwwwunpwundwl gnponwd: Uyu bwwuwntg ny Jhwyu Unp wnbhuuninghwUbph W JGennUtiph
qwpgwgdwlp, wlk wwwhndtg bGphunwuwpn Jwulbwgbwnubph Ubpgpwynwdu no ghwinbhpubph
funpwgnudp, huswtu bwl pwgtig nGnwywl W Uhpwggqujhu hwdwanpdwlgnipywl Unp hGnwuywpubp:

LwdnL innLpphuh ghunwithnpap

AMADEE-24-h  opwgpnud  UGpwnybg Uwl «Pwgnudp» whbgbpwlwl hGunwgnunipinltlltbph
lwpnpwnnphwih wnwewnpwd ghunwthnpap, nph bywwwyu Ep unbnot] W thnpdwplytp hwwnniy
Unpwpwpwywl  nwonud - wwpnibwynn  pwdne  winepppU™ unnegbine hwdwp wyn |nodwl
wpryntbwybwnnieyntul ne Uwpuh ypw wynwhuph wnncpphuny pwidnig EjGYunpwklbpghw gtuGpwgutinc
W npwlny hupuwyduwp ontpluntpwpwlwlwl ujwl uunigbnt bwywwnwwhwpdwnpnie)nilp:

«Pwqgntdp»-h inboptlu UyYLtwinhp Gphgnpjwlp wwwndned £, np wyn (neodwl dnwhnuwgnedp sudby Ep 2w
Junnig ntn 1993 p., hp hhduwd U3UU wpunwnwpnguwlwl wnhbgbpwghunwywl  pudpwynid
wwybpunubph hGunwgnunwywl w2huwwnmwupltpp Jwnbihu:

tuunhp Ep npdbp wwngb, pbt huswbu Yupbih £ ElGYunpwywl hnuwlp uwwnwuw] Uwpuh Jpw’ og-
nwagnpotind Jwpuywl pwdJhubpp: Uwpuh wwdwllbpnud EuGpghwh  wpunwnpnigywl fulunhpp
hwuwnncy Upwlwynepynitl ntbp, pwuh np wjbwntin undnpwlywt wpliwyht Juhwlwllutpp pwhuynid G Uh
ownp puunhputph. npwug ypw wpwa thn2h £ Ynenwyyned W wpryntbwyGunnceniup gpbet gpnnjwuncd
E, huy ghotipl punhwupwwbu sh w2uwwnned: UhUsntin pwdhUtpl wjbwnbn dounwlwl GU, thyned GU on
nL ghotin, L pwdnt ninipphUl £ sh JuwpuGuned thngnig:

Ujncu Ynndhg, wjwlunwlwu Yuwnnigwoph pwdnt innipphUUtpp dwpujwt ywydwlubpnud wjupwl £
wpryntbwybw 36U [huh: Bhow E, wjuintinh pwdhlUbpp 2wwn wybh wpwa G, pwl Gpyph ypw, pwyg onl
El 2wwn Unup E: Ntunh, Uwpuh ypw pwdne innepphuh Yhpwnnedb wprynctbwytGin nuipaubint hwdwn
hwplwdnp Ep hus-np Yepw dGdwglt| pwdny hwpnigynn wywnunnn dndGluwnp:

Unwownpywd |nLoncdp Yuywunwd Ep Upwlncd, np Yhpwngh UwygnUhniuh® nunnwahg wnwlgph 2nipgp
wwwnynn wnepphl, nph Gpyne phwyubpl Ef nllGU nunnuunibwale pwgwdplbpn b npwlp
hpUwpGpwpwn pwgnn nu thwynn thtinytp, npnup  pwgdwdpliphg  thnpp huy wybiih Jto Gl
Pwgywoplbiph nL thenytph hwdwlwnagp bwhuwwnbuynid Ep wjbwbu wub, np henytpp yepwnpjwo
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LhuGl pwgywopltph dpw phwiyh gnquynp Ynndhg L, wunwndbing ninnwahg wnwlgph 2nipgp,
uwpnnwlwl pwgb| wd thwyb] pwgwdpp: Uyu nGwpned, nnipphbuh wyunnywunh pupwgpnid gngwiynn
Ynnuny pwdht nhdwynpnn phwyh thenytpp onh hnuph Glgdwl Ubippn Ythwhybl b, dwdyting win
ynnuh ypw wpywod pwgywoputipp, juwwhnybU wyn ghwyh ypw onh hnuph |hwnpdtp Gugnid: Uhlunyu
dwdwlwy hwywnhp Ynndh pwdncl punwnwy 2wndynn phwyh thenytpp Ypwgytu b onp wqwn Yhnuh
pwgywdpubpny gnpdwnpbiind wjn phwyh ypw 2wwn wybith gwdp ugnid (LY. 1): Uprynitbpnid pwdne
wunwunnn Untlunp Yunwgyh wybh u6o, pwl wnwug pwgywdplbph nu thenytnh:

AMADEE24-p |(wy hUwpwynpnipyntt Ep wju Unpwidnionipynitll hpwwlwglbine W thnpawnyGpne:
Arunh, npnanud Yuwjwgybg Jwuliwygbine wyn dpwaphl’ Fwgnudph Ynndhg wnwewnnynn pwdnt
innLpphUh ghunwthnpany:

BLADE

LVjwp 1. «Pwqnidp»-h pwdnt innipphUup 4nbgbivyuinp

Uludtght pUlwpynwdubpp: UnwehU  dnunwydnpnipjudp  hwodwpyubpp gnyg EhU  wwihu, np
wnwownpywo Unpwdnonieyntlu hpu wpnwpwglbine £, W npw Yhpwnndp Uwpuh ypw (hubine £
Jhwlgwdwju buywunwlwhwpduwp:

Cuwn wyn hwodwpyubiph £ untnoytg wnnipppup: UnwehU htpphlu untndytg wnnipphup 3D dnnbip’
ogwnwagnnpotiiny Solidworks opwaghpp LY. 2): UnnGiwynpdwU thnened wnwyp EhU quihu pwqdwphy
hwpgbp b wGubhywlwu puunhputp, npnup (NLonwd EpU Wwhwlgnid, pwg nw pwyjwlwl dwdwlw-
wwwn Ep: dwdwlwyh owwnhdw| ogunwagnpddwl hwdwnp npn2 pulnhplubp [(nwoynwd EpU wyg
w2uwwnwlplbphl gniqwhtin’ Uhus npwlg hpwwnwwy nwnbwp:

SnipphUh wunnywnhg ElGyunpwElGpghw unwlwnt hwdwp punpytg 2LpLwlwt wpunwnpnipjwl GDG-
320 500W hgnpnipjwdp gGUGpwwnnpp, npp wunnywnh JeGuwpyh hwdwp ywhwlgnid Ep bjuqugnyu
wwnunwywl Undtlwn' 0.1 L-d:

Zwgnnpn  thnynd  wpntl  unbnoytg wnipphUph wopuwwnnn  Unnbip W, gnigwhbnwpwp™ wjl
ontGplnLpwpwlwlwl Yuwywlp, npp, uywnbiny qutpwgynn hnuwlpp, wybwnp £ ndhsutipny gpwlgtp
onh 6lugnudp, ebpdwuwnhbwlp, punUwynieynitlp, pwdnt  wpwgnipyniup,  wnnepphUh - wungunh
wpwagncpyntup W, hhwpyt, qbUGpwgdnn hnuwlph punipwagptpp: Uyu thnynd gnpshu Jhwgwy
hudtUbpwlwl pwnwpnd Udhwwnh—qbpwlwl uwppwohUnigjwl  dwghunpnuwwl  dpwagph
wnwehlt  wwpw  nwuplpwghlt  Jwulwygnn  nwuwlunnubpp”  Ulnpwuhy  Unwewljwuh
gLhuwynpnijuwdp:



QUwywd Upwl, np hhduwlwl yndwynuGuwnutph W UynLetiph puunnipyntup uwnwpyt Ep dnnGiuynpdwl
thninwd, GnwU thnthnpunieynillitn® Yuwwwd huwpwynpnepyniulbph, nGuncputtph W hhwpyt wnwe
GUwo Unp puunhplutph |nLONLJUGpNyY:

Llwp 2. Solidworks-ny uinbtinéywé 3D dnnbijn

Zwdwlwngh uwhnib bW wuhuwthwl w2uwinwlph hwdwp ontplinLpwpwlwlwl YuwywuhU wybjwgytg
Lwl Yyninwyhs Jwpunyng, npp Yhgpwynpybp gbubpwnnphg b utunigdwl wnpjnip Yhwunhuwlwnp
YuywUh dhypnynlnpnitiph hwdwp (npwtu wynuwhupb Yhpwndtg STM32-p): Syhsutiphg uinwgynn
nwibtpp gpwugyned EpU MicroSD Yphsh ypw, hGunnwagw ncuncdbwuhpnipyncbutph hwdwp:

Zwdwlwnpql wopuwwnwgubint wnwehU thnpatpp Ywuwnwnpdbght «Pwgnidp»-h wygnd LY. 3) L
pwywlwuhU hwenn Ehl:
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Ljwp 3. Snipphlp’ inbnunndwdé «RPwgnidp»-nid ] LVhwpn 4. SnipphUuh mmmhn/unu[n

Zwonn thnpdwnpynwdubphg hGunn GYwy wnnpphlU wuyunwlg bW wbduwu Yepwny «Updw» Juywl
nbGnwthnpubnt dwdwlwyp: Ypw hbn Yuwwd hwnpgtipp lu wpwag (neoncdubp unwguwu (LY. 4):

2024 p. Jwpwnh 9-hU hwdwlwpgp wnbnunpdbg «Updwp» Juywunud, W uwnwgybght wnwehl
unwibltpp (LY. 5): Ypwlg ncuncdbwuhpnieynitup gnyg nydtg, np inbuwwlnpbU JGUp wwunpwuwnyb
Epup thnpp hnuph 6U2ndny Jwpujwl pwdhUbppl, pwyg «Updwo»-nud, hwwnwly GnwUwlwjhu
JwUhuwwnbunwdubiphl, ntuigwlp wuunynp nudtin pwJdhubp’ punhniwy dhusle 18 J/ wpwgniejwdp:

Uyn huy ywwnbwnny npnanud Yuywgybg bbpnub] wpgbjuydwu hwdwlwnpg, |pwgnighs pinbwynpnn
uywnnd  wyGwgubindg qgtUGwpwnnphl, npp Yuwwwhndtp hwdwwpgh  wudunwlgnieinitup L
hUuwpuwynpntpyntt Yurwp thnpp nL dhohb wpwgnipynituubph dwdwlwy 6hown swihnedubp Yuwnwpb:

Uwluwjl nw k| soglubg: Skulbiny, pb pwdnt ynnpynidubph dwdwlwy hus Junwluquynp éyncdubp £
ntuGUncd innLpphUh wnwlgpp, npngtighUup nhuyh snhdt|, sennut ninLpphUul hupbwywp ntdhdned, np
ah2t6pp ywnindh wnwlg nplk UGyh yGpwhuynnnipywl, b wnwpbntejwl wjwpunhg hbGnn innwhnfub
wju  Unphg <«Pwqgnudp» swihnudubpp  wybh  Jend  pwdhubph  wywydwulbpnd W phup
JGpwhuynnnrejwdp 2wpnitbwbint hwdwn:

Uydd innLpphup guinuyned £ «Pwgnudp»nud: Uyu wbwnp E [puugnighs wdpwgyh, Unphg wnnGinwinpyh wygned,
nphg hGunn thnpawpynedutpp Yawpnibwyytu:
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You can read this article on Telegram at this link.

Technology Corner

. New NI Technologies (News from NI Connect 2024)

by Andranik Meligsetyan, NIY

Engineering is the art of organizing and directing people and controlling the forces and materials of nature for the
benefit of humanity.
-Henry G. Scott

NI Connect 2024 Day 1 opening keynote started with above shown statement which set a stage for the rest of NI connect.
You can watch the opening keynote here, it was fully focused on NI core technology values and key customer case
studies. It was encouraging and energizing to see that a new leadership represented by Ritu a president of NI Test and
Measurement business with Emerson going back to all the way to 50 years ago to when Doctor T started a company
with a vision of automated test and measurement.

There were a few important announcements for future investments in LabVIEW + and NI PXIe HW portfolio which is

a new motion in comparison for the last few years. LabVIEW is getting reprioritized, and more investments will be
made in LV and LV community (check out the first day keynote for more details). List of new PXIe module will come
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https://www.youtube.com/watch?v=O2bQLk_Qf1I&t=761s

to market this year — PXIe High power SMU 4051/4151, 3™ generation VST, new PXIe controllers on 11" generation
intel processor, new USRP.

With this new product investment NI is continuing to heavily focus on Data and Al. NI announced collaborating with
Microsoft around Generative Al. Watch the second day keynote for more details.

Besides the first two days there was a partner day on May 20" which was more face-to-face meetings and close door
session with partner and customers. Also, there were several Leadership forums.

PXle-4051/4151 3rd Generation VTS PXle-6571

PXle-7903 PXle-8280

PXle-4190 PXle-7890/1 Ettus USRP X440

[Pn

Next year, NI Connect will move to another location due to the reconstruction of Austin downtown convention center.
They will move to the Dallas Fort Worth area. No details yet when they will bring back NI Connect to Austin.

Right after Keynotes on May 21-22 days was full of technical sessions and demonstrations in experience lounge. I also
had a technical session right after the first day keynote on a new offering that we developed in Yerevan for ADG facility
health monitoring, we had a packed room with customers and NI people. Also, I had a dedicated demo booth in ADG
area which gained significant level of attention from customers and NI various teams.


https://www.ni.com/docs/en-US/bundle/pxie-4051/page/theory-of-operation.html
https://www.youtube.com/watch?v=DuCxmODTON8&t=2s

Fun & Games Automotive Meeting Room

Semiconductor & Electronics
Meeting Room

Tech Talk Stage

s @
iy

4

Aerospace & Defen
Meeting Rooms

Figure 1 Experience Loung

You can see above public map of the NI connect experience lounge area which has a very symbolic arrangements, in
the center you have all Software products, around the circle you have various industries or business units, the inner
circle serves the BU’s or industries, and they are all interconnected. The core idea is to focus on NI core technologies
in solutions that are made using various products from each BU to illuminate the siloes and the core to that is a Software,
and Product Analytics (PA) software is one of the top contributors for NI business in any domain. PA portfolio has a
use case for each industry and that’s where our new offering developed by NI Yerevan PA team is focused on.

I received countless number of complements both from NI and Customer on the DEMO that I presented during NI
connect. Demo encapsulated the synergetic relationship of NI various products that we used in solution, it very well
resonated with this year’s vision on having SW in the center and our demo showed it in real, as usual we end upped
being one step further then others that captured tone of attention. Lots of people been directed to come and check out
our demo, NI SW R&D people particularly are looking to productize some of the plugins that we developed for offering.



You can see below my demo booth, which has a motor bench on the table to showcase the actual data aggregation and
on one of the monitors you can see the drill down dashboard which shows all our connected assets globally, and from
there you drill down to other pages. Pretty much all customers have been impressed with the scale of this demo as it
wasn’t just a demo, it’s a working solution that still works as it is monitoring this globally dispersed assets.

We have around 8§ real assets connected globally, 5 of them are in Yerevan. What you see below is our landing page for
global health monitoring on distributed assets. This solution has around 10 various pages for monitoring the connected
assets. We have been able to install sensors on Yerevan EC MFG machines and even now this solution is monitoring
the systems and aggregating data from Yerevan and Wisconsin.

Data is being processed upon acquisition on the edge. We are using various traditional signal processing methods but

most notably we are using ML to detect abnormal trends on the edge. Overall, the demo was great, and customers were
impressed. Solution sits on the top of NI SystemLink and uses NI FlexLogger for data acquisition.

Alarms per Faciity Oasnboare Links

Engine Test Cell 1 (Austin)

| 17 )
Engine Test Cell 2 (Yerevan) =
| 13 :
Engine Test Cell 3 (Verona, Wisconsin)
8 \ .

Racent Alarms
Alarm Name Crannel ctve vaue Unit  System Current Severty Level

Claar

Ciear

Chaar

Chear
Claar
Cear
Chaar

warring

I was not alone on the demo floor, Avag Tsaturyan and Armen Kirakosyan also had demos. It was great to see and spend
some time with Avag and Armen. Avag was representing M3 systems NI partner company from EU with large scale
demo and Armen from NI Austin was showcasing a new solution on NI STS system.

We also managed to spend some time with our Armenian friends in Austin and agreed to meet in Yerevan this summer.
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SEMICONDUCTOR TEST SYSTEM: A SMALLER, FASTER ATE

From left to right Avag Tsaturyan, Armen Kirakosyan, Andranik Meligsetyan

To view this article in Telegram please click here.

Skills Corner

. My System of Writing

by Rama, EA
People often say that they have no time for writing articles for the Journal.

Here, I wanted to share my system of writing that I have developed over the years. It is very simple. You may find it
useful.

1. During the week, I collect materials for articles. These materials come out right from the challenges we faced,
the solutions we gave, and the results we reached during the week.

2. On Saturdays, I spend a big part of the day reading.

3. On Sundays, I spend a big part of the day writing. Firstly, I write for myself. 1 write for myself to fix the
conclusions of the week in my mind. Having fixed the conclusions in my mind I feel that I can move on to the
next week.

4. Then, I choose one of the writings and package it into an article and send it to the Journal.

This is it.
Very simple and very enlightening — through writing, I grow and I grow others.
And here is doctor’s advise:

An apple per day, keeps the doctor away,
11


https://telegra.ph/NI-Connect-2024-May-20---22-05-28

An article per week, keeps your mind at its peak.

You may want to try it.

To view this article in Telegram please click here.

Engineering Management Corner

. R&D Intensity (a re-write)

by Rama, EA

This is a re-write of an article that appeared in the 6/2024 issue of the Journal. I had a wrong understanding of the
Russian acronym OKP (OnbitHO Konctpykropekue Paboter). Gurgen Mardoyan pointed out my misunderstanding of
the term. The confusion came from the fact that in Russian the word “OmpIT” is not the same as the word
“Oxcnepument”’. “OxcrnepuMent” is part of Research, whereas “OnbiT” is part of Development. Hence, some points
of the original article had to be corrected.

Let’s first decipher the acronym R&D.

In Russian it is about Hayuno UccnenoBarensckue Pabotsr (HUP) and OmbitHo Korcrpykropekue Paboter (OKP), or
taken together - HUOKP. Here it should be mentioned that in Russian the word “OmnpIT” is not the same as the word
“OxcnepuMenT”’. So, “ombITHBINA 0Opaszen” is what we call “engineering unit”. This is the unit that comes out of the
“development phase” and is ready to be passed on to manufacturing where it will go through the process of DFM (Design
for Manufacture). The “a3xcnepument” stage, on the other hand, is part of the Research phase and is close to what we
call “Prototye” in English.

In Armenian it is about Ghnwhbtimugnunujub Wyhwunwip (A<W) ni @npauynbunpnijunpuljut T)huwnmwbp
(®Ul), or taken together - A<OUU.

The Research phase could be summarized as in the below picture:

Research
(HUP, @2U)
Topic Reading & Theoretical T:?:;:':I‘;aliil Problem i Conceptual Proof of Prototype
Identification Exploring Understanding 8 Definition Solution Concept P

Exploration

Pic. Research (HUP, A<U)

The Development phase could be summarized as in the below picture:

Technical /ST Planning & Product Product Integration & Engineering
Requirements Organizing Design Development Test Unit Release
Development
(OKP, ®UU)

Pic. Development (OKP, ®4U)

Together, the R&D could be summarized as in the below picture:
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Research

(HUP, Q.2U)
Technical &
Topic Reading & Theoretical Problem Conceptual Proof of
Identification Exploring Understanding T:i::;’:tﬂc:l Definition ldeation Solution Concept [iziizisyee

Development
(OKP, ®4U)

Pic. Research to Development (R&D) Lifecycle

For an organization, R&D intensity is the ratio of a firm’s R&D investment to its revenue (the percentage of revenue
that is reinvested in R&D). For example, the R&D Intensity for National Instruments was around 20%.

For a country, R&D intensity is defined as its R&D expenditure as a percentage of GDP. Below is the R&D Intensity
for European countries. For comparison purposes I added Armenia’s number in red.

R&D intensity, 2021
(R&D expenditure as % of GDP)

35
3
25
2

(') Estimate  (?) Preliminary data

Interesting to see how the smaller countries have higher R&D Intensities. Check out Belgium, Finland, Denmark,
Slovenia, Estonia.

When speaking about the R&D Intensity on a country level, you may ask what gets measured — governmental investment
or private investment? The answer is — both. In the below graph you can see the R&D investment in the US and how
the contribution of private investment in R&D has risen from 1% of total to 74% of total, whereas government
investment in R&D has declined to 19%.
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Funding sources for research & development
in the United States

74%
of

total

’of total

Federal gov't

Percent of GDP

31% of
of total total
Other

el el Sl B AL e ey
0%
1960 1980 2000 2020

Since the 1960s, private &
businesses in the U.S. have provided
an increasing share of funding for
research and development, as direct
federal funding waned.!!

Pic. R&D Investment in the US.
Armenia’s R&D Intencity is 0.21%. This is very, very low. But I don’t believe that this number reflects reality. The
problem in Armenia is that few companies report the investment that goes into R&D. For example, in the EC most of

the works is R&D, but I am not sure how does this get reported.

We must change this. But not only to reflect the reality, but also because the new high-tech law, if it passes, has a clause
that the government may provide subsidies for R&D. So, we must learn how to report on our R&D.

There are two components to report on R&D — an accounting component and a proof component.

For the accounting component it is a matter of clearly dividing the R&D phase from the rest of the phases and report it

as such. So, it is about the picture below.

The second component is the proof that what we are doing here is really R&D (HMOKP). The best way of proving that,
is by publishing articles, for example in the EC Journal. Here there are clearly two logical places that can generate
research articles — right after the POC, or right after the Prototype. And on the way towards the articles, there is a place
that can generate a slide presentation (a lecture) — right after the technical exploration.

Engineering
(R&D)

SLIDE PRESENTATION ARTICLE ARTICLE
(Lecture)
Research
(HWP, Q:2U)
Critical Theoretical . .
Topic Initial N . Problem Technical Solution Conceptual Proof of
Identification Understanding Szl il Definition Exploration Ideation Solution Concept AR
Exploring & Discovering

I believe that if we can show the published articles and interim lecture slide-presentations, then we may have a solid
proof of an R&D work and claim governmental subsidy or any other monetary compensation from donors.

For the purpose of completion, I am also showing below a detailed lifecycle from R&D to Deployment. Please note
that this is a general view and may change from case to case.
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Research

Critical Theoretical
- Reading & Understanding
Exploring & Discovering

Topic Initial
Identification Understanding

Problem Technical Solution Conceptual Proof of

Definition Exploration Ideation Solution Concept HIOLSL/EE W

Development
Production
Deployment

Pic. Detailed Lifecycle from R&D to Deployment.

To view this article in Telegram please click here.

ARC (Advanced Research Center)

. What is the ARC (Advanced Research Center)

by Rama, EA
The ARC stands for - Advanced Research Center.
To start with, the ARC is a new entity in the EC.

The function of the ARC is “Applied Research”. It is not product development, it is not commercial projects, but applied
research. So, it is an Applied Research Institute.

To have a “Research Institute” in the EC is a big thing. This by itself is a qualitative novelty.
The ARC must, above all, serve the EC companies. And the EC companies must learn how to use the ARC.

The idea of the ARC is for companies to delegate some of their research (fully or partially, present or future) to the
ARC.

It is about off-loading some of future product research to the ARC. As such, it must enable new directions in the
companies, new application spaces, new product lines, ...

The below slide shows the idea of splitting the research (R) part of R&D and delegating it to the ARC.
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Engineering

e - [ -

To be done in ARC To be done in the
(fully or partially) companies.

So, in this sense, the ARC can be viewed as an extension to the EC companies.

ARC

EC Company as an Extention to the Company
for Research

The flow could be shown as in the below picture. The companies formulate their research projects and passe them to
the ARC, the ARC conducts the research and passes the results of the research back to the companies.

Positioning the ARC in the EC

The outcome of the ARC could be POCs, technologies, IPs, new concepts, ...
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The Applied Research Process @ the EC

Companies formulate the
research projects.

ARC conducts the research
(fully or partially)

The following type of research could be envisioned:

Companies incorporate the
research results (technologies,
IPs, ...) in their products.

o Short-term Research: this is research done for a current project or for the assessment of a potential project.

e Mid-term Research: this is research done for the next project or the next product.

o Long-term Research: This is usually defined by the CTO of the company. CTOs are the individuals who
look at technology trends and seek to incorporate them into their products and solutions.

As such, the ARC should be involved in future-looking activities of the companies.

This will save time and resources, the companies will gain new knowledge, new application spaces will open, and the
companies will propel themselves into the future.

Any part of the research phase could be possibly given to the ARC.
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Research

(HWP, Q:2U)

1
A

Reading & Theoretical Techmcal.& Problem . Conceptual Proof of

Exploring Understanding fenclones Definition LEEE Solution Concept FEEATE

Exploration
Technical Planning & Product Product Integration &
Requirements St Organizing Design Development Test Release

|

Product Development
(OKP, ®4U)

From the S-curve evolution point of view, we could show the below picture.

The R&D Curves

The results of the research is then incorporated back
into the company during the product development
phase. This is a process of re-integration of the
research (R) back into development (D).

3. This would
Research (fully or partly) is separated from the that could be
company and is done by a research institute
(the ARC). This is a process of separation of

research (R) from development (D).

2. We want to move to this curve!!l!

Research and Development are
done in the same company and
very likely by the same people.

1. We are on this curve now.

be the third curve
reached only after

going through the second curve.

The companies will have to learn how to use the ARC. It may not come natural in the beginning as both research and

development are currently done within the same company. But like anything else, we wil

1 have to learn how to do it.

Any delegation does not come naturally in the beginning, but then we learn. But the benefits in time reduction, in
getting into new products and application spaces, and in positioning for the future must be understood as a competitive
advantage. And like anything else, it is the company leaders that must take a lead in this endeavor.

Currently, there are five labs in the ARC:

Automotive Research Lab
Aerospace Research Lab
Semiconductor Research Lab
Smart Manufacturing Research Lab
Cybersecurity & Computation Lab

MBS
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Each lab will be equipped with necessary equipment.
Each lab will have a Lead Researcher who will be responsible of coordinating the lab and the research activities,
including working with the research teams to implement and deliver the projects. The Lead Research positions are open

at this point.

The structure of the ARC will have the following shape.

ARC Structure

ARC Manager

Lead Researcher Lead Researcher

Lead Researcher Lead Researcher Lead Researcher

Trainin
Smart Manuf. Cybersecurity & Coordina%or BDM

Automotive Lab Aerospace Lab Semicon Lab Lab Computing Lab

The Training Coordinator will be responsible for coordinating the training programs withing the projects, coordinate
the development of curricula, and engage in cooperation with US universities.

The ARC will provide research as a service (RaaS). This service may be free or paid depending on the situation.

The Business Development Manager will be responsible for presenting the capacity and activities of the lab and bring
in grants and contracts.

The research will be conducted by teams that will be put together for each research topic. Size of the teams can vary

from 3 to 15 people. The team members could be students, scientists and professional engineers. The team leads could
be from the company delegating the research.
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Individuals from these teams, then, could either join the companies that they did research for, or create new companies,
or stay in the ARC as research staff. As such, the research projects are also about preparing teams that, then, may move
into other organizations.

This is the ARC at its first approximation. With time it will evolve and may take different shapes. But this is what it
looks like in the beginning. Each company that will engage the ARC will enrich it with a new aspect, a new dimension,
a new shape.

With the ARC, we will have closed the loop on the whole engineering lifecycle from research and technology
development to product development, to production, to delivering holly integrated solutions.

Closing the Loop on Engineering

ARC Companies Factory Companies

Applied Product Production Solutions Customers
Research Development Development

And from the Engineering City’s perspective, the “EC Consortium” will have established pretty much all the
fundamental elements that it had envisioned in the beginning of the road.
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The Engineering City
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Center (ARC)
And this is a competitive advantage!

The future must be bright!
To read this article in Telegram please go to link.

Community News Corne

New Books at the EC Library in Aerospace Engineering

pracricAL [EERE

Engineering

AN INTRODUCTION TO
THEORETICAL AND

fasviintinaystyvigll DESIGN METHODS

AERODYNAMICS

Jack MorAN

CONTROL
SYSTEM

NIGEL CROSS

Bernard Friedland
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. Open Doors - Aerospace Engineering Master’s Program

by Andranik Aghajanyan, EC Talent Development System

~ UdbhUShE2GLUULL

UUreUThLNIR3NIL

Mpuh Gup mbnkjugubing, np dkjtwpyl) E «Udhwnpbqbpujut vwppuphtnipinit» dwughuinpnuwljut
dpwgph punnibknipniup: Opwghpp hpwljwbwgynud £ 22 Ghnnipnibibph wqquyhtt wunbdhwgh
ghunwuljppulut thpwqquyht Yeunpnuh (International Scientific-Educational Center of NAS RA),
budtubpwljwt wunghwughuwyh b «Qtpuwpynipniuttph hunipunnp» hhduwngpudh (Enterprise
Incubator Foundation (EIF)) ynnuhg Pudbubpuljui punupmd: Udhwnhbqbpulub hadbibpnpyub
wdphntip ukipn hwdwgnpswlgnipinit niith Zujwunwinid gnpénn nnpunh puybkpnipniuutph htn o
tyuwwnwly nith vywuwpybne yepghuuttphu uphpubkpp:

Opwghpp Yupnn k htanwppphp (hitky

- pwjujwynpp tnp wwpunws ntuwbnnukpht,

- whwnhtqipuljut njnpn dinknt guunipnit nitikgnn wudwhg,

- whwnhtqipuljut npnpund wpuwnnn b npujuynpmid pupdpugt) guuljugnnutiphl,

- ninpup puykpniemnitutpht, ngpbp niukt tnp dwubtwgbnubph tbpgpuddwi fpughp, hsybu twb
niuklt hhpunwljub hbnwgnuuljub fuinhpttp, npnugnid fupnn b ukpgpuygt) ntuwnnukpp:

Pusybu tulh panpnid Eip nwpwst) unghwjwmljuwh gmagkpnid wnjw hknbyuy
hwjnwpwpnipniiibpp 2tp hwdwjiupnid’

Facebook
Linkedin

You can also read this article on Telegram at link.
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