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Engineering Management

. R&D Intensity

by Rama, EA

This is a re-write of the original article. I had a wrong understanding of the Russian acronym OKP (OmnbiTHO
Koncrpykropckue Paboter). Gurgen Mardoyan pointed out my misunderstanding of the term. The confusion came
from the fact that in Russian the word “OmnsIT” is not the same as the word “Okcniepument”. “Oxcnepument” is part of
Research, whereas “OmnpiT” 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 Mccnenosatensckue Padotsr (HUP) and OnsitHo Konctpykropckue Padotsr (OKP), or
taken together - HUOKP. Here it should be mentioned that in Russian the word “OmnsIT” 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 “skcnepument” 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 @npawunbunpnijunpuljut U)uwmwbp
(®ull), or taken together - A<OUU.




The Research phase could be summarized as in the below picture:
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The Development phase could be summarized as in the below picture:
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Together, the R&D could be summarized as in the below picture:
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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
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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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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
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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.

SLIDE PRESENTATION ARTICLE ARTICLE
(Lecture)
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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, [ 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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Pic. Detailed Lifecycle from R&D to Deployment.

To view this article in Telegram please click here.

. The Yin & Yang of Engineering

by Rama, EA
When we say that we are engineering companies, people ask — what about the software? Do you do software?
Actually, we write lots of software.
What we really mean when we say that we are an engineering company is that we do three things:
1. We develop the hardware

2. We develop the software
3. We integrate both the software and hardware into one whole, into one device.


https://telegra.ph/RD-Intensity-03-18

For us, the software does not exist separately. For us, the whole device is the product. It is this integration that makes
us engineering companies. We are masters of the software, hardware, and their integration into a whole.

When we work on software, we have the hardware in mind; when we work on the hardware, we have the software in
mind. In our minds the software and hardware exist together and at the same time. This is what makes our work an
engineering work.

National Instruments used to describe this engineering with the analogy of Yin and Yang. The below slide explains it
very well.

Engineering is the Development of Hardware, Software,

and their Integration into a working Whole
(The Yin and Yang View)
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Pic. Engineering is about hardware, software, and their integration into a working whole.

To view this article in Telegram please click here.

Community News Corner

. From the EC High-School Program straight to the Manufacturing Floor

by Marina Minasyan, EIF

«Gph hty-np puwt hwiwnnipjuip Jupnibwlnd u wat], hwutnid tu wpgynibaph». Guphyh b
Jwhwith hmonnnipjuh wyuwminipyniip


https://telegra.ph/The-Yin--Yang-of-Engineering-03-14

«huuplyppwmgh dwuhb mbnkljubwgnig whdhpuwyliu hlinn yhiligh, whgw plwmwynpidwb L hwpguqpnygh
thnyyhpp I uljukgh  dwuhwlglyy,- wund £ QGuphly  <wpnpniiubth, ny dwubwulgby
L «Qtintwpynipynibiiph  paynipwmnp» b hpdbwnpudph b badtbhipuljut  wunghwghwgh Ynnihg
Juqiuytipyjwd Wjuq nupngh wpwltipmiiph hwdwp Gtwpuntujwd «badbbtpwljui pupng»
Yppuwluil dSpugph 6-uiyju «Ukijuwmpnuhljwy nuupbhpught:

‘Lpw htim nuuptpughtt dwutwlgl) £ wl hwdwiniputigh Jwhwi Mnnnuyuitipn: «Ukhounpnithjuy 6 wduyw
nuupbpugn  hhdbwuind  gnpdtwjutt - wppuwmwmwbplitiphg £ punuguwd  tnk, L dwubwlhgbtipp
htiwpuynpnipynih th nLbtgh] yquumpuumbint pnpnm-dwbhynijumnp, wyuw htinb b wyhaownwiipitinhi:

«Swpmifnphs Lhh hwfumqodwh wppuwnmbphlippn I wgh qunmmbhphbpp, npnhp npuuphpwgh phpwgpnid
unmnply khp: Ulkppuwnpnbhlih huolup uplinpg E Gppn sunphnidblp whly, dwupmwmphlippn wpuhly: Gowghh
huwpugphg Ywpny £ puin hlpmn oy wgu wdlkhp, pugg lpuh dwbpudwubbp, npnip wlonp E hwph wnhby,-
wunid E 18-wdjm Quphly <wpnipnilymbhp:



Utihnwmpnihuynid gdwgpnipyub niph ytpwptppug hp jupdhpp hwymbtjhuy® Jwhwbd b ynid £, np Geb
qowghpp ptipnipnLhitp ntbthw, wyw wpmunpuiiipp sh unwgyh.

«Qowmgplpnid widlih hiy wlanp Ewwpg n1 humwdy jhich, np nlmugl wpwmwmgpnigapuh hwhabhlyghu npllk julinhp
swnwmgwb: Vanp E qowmqhpp Inndhnpnpwo jhih wmwpwonippyuh ke, i qowmgpnnh wdpnnynijejmdp
wuwnllpughp’ iy Ewdihldpunid wvinwdougy,- wunid Edwhwh “mynuyuip:

Gphunwuwpnitpp tpnid G nuupbpuigh pipugpmy hptiig nidbipp thnpaly Gb mwpptip winwewnpubpiitip
wbbny mwpptip ninnnipyniabtpnid: Gnhnibwnipyudp inunid G dwb nuupbpuguyun ndwb Lnynumnyh
h dwuhl, Qupbnpny bpw §nnihg nuupbpugh jnipupwbynip dwubwlgh  Gundiuwdp  gnigupbipud
whhunmwui dnnbtignidp, b nuupbpwgttinn himwuppphp wigugitint thnidbbpp:

Quphlji ni Jwhwip nuupbpughtt twubtwlgtint pipugpnd wmtntljugt th, np «badtbtipujui punuipy»-nid
gnponn wpnunpuiwuniyd wnlju £ puthnip hwumhp myuuwitiph wjumniwmugyuwd hwgupdwb hnupugoh
oytipwnnp, b guwilnipjub nhuypnid Jupnn G quupbpughtt qniquihtin dwubwlgl) twule wpmunpuju
wpwlimhluyh: Gphunwuwpnitint wupnt) G ypuuohljub b wphuwnwbph wibgh:

Quupbpugh ni wphumwumwbpught wpuljumhuwd  dpubtg hwdwp upbnp np Gb mbbgh twb Gbn
duuwghnwjud Ynnitnpnydwd hundwp: Onpnh Ytpuaptipyug qpnygh pipugpnid ptmnid G, np uyl nhtiundhy
qupqugnn E, wimunuwp tnp pubitip G hp hwynm quhu, b unygnplnt yum pub niokb:

«Ukhp nbin uljgpmid khp, whinp E niunidwupply wpwmwgpudpuh gnpoplyewmgp, jhily mbybilpugifud
npuwpwpnygynihhlph, wnuajlnipgynibhbph, hivwyliu il plipnyemibhlph n phnhphbph dwuhby,- wunid
bt dwhwhp: dipohtthu  funupny dthuyt wppuiwwnbp  pwjwpup ok, wbhpudbpm £ twle wbpbnhuwn
htphwppeyt], nuniitwuhpt] npnpunn:



Jwhwbp htimwppppyuwd £ myuuwtph twpiugdnidny, nhquyiing bt gwilnipnih nibh pwpnibwlly obtin
duuliughnwgniit wyn nupnnipjudp, puyg pun jupbnpnid B wpnunpudwunid L wipmunpuijuit pnch
gnpopipwgpnid wphuuwmtine wju pugwnhl] himpuynpnipnibp: puw funupny” wpnunpuijut gnpodpbpwgh
nhpwgpnid unynpuidp htwpuwiynpnipynid juw bpubtg Ynnihg hbtmwgquynid twhiugéynn nimuyiitipnid wdbo
hty dwipwiwub hwpyquinyty ni qowqnty. «6pp wpnkh dhp wmwpuuugp §nupuplkhp  wpimwgpnigejui,
Julmpphbp sE@ wnwpwlon, npnilhlanle wpnkh qul uhnhphbpp pnidyfwo §niquphkipy,- wunid £ Jwhwin
(duygqund b):

Quphlh funupny & 6hpw E, dwubughmniggniah plinpty £, puyg ntin qunwh £ np nignnipjunip wnwy Yywnpdiyh:
Uh pwtinid dhuytl tppunwuwpnbiipp Junwh GO tpplip swytimp £ Jubiq wntl), wytmp L wipninhwm wowe qluw.
«6pt hty-np pub hwdwpn pudp Jupnibiwynid Gu wbt], hwubnmd tu wpynibphy,- qunygh wdthnthnid £

Quphyp:

To view this article in Telegram please click here.

. EC Journal Articles on Telegram

You can now read some of the EC articles as they get written on the following Telegram channel:
t.me/ecjournal
In order to be prompted for new articles as they come out please subscribe to the channel.

The EC Journal in the current form will continue to be published on the EC website as before.

Humor Corner

. Production Management (Comedy Club)



https://telegra.ph/From-the-High-School-Program-Straight-to-the-Manufacturing-Floor-03-21
http://t.me/ecjournal

B kabuneme nauanvuuxa npouzeoocmea
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Events Schedule Corner

. Engineering Week, Kapan, April (not confirmed)

. NI Connect, Austin, Texas, May 20 — 24

. Automotive Testing Expo, Shanghai, China — August 28 — 30

. Engineering Week, Yerevan & Vanadzor, September 26 — 28 (tentative)

. WCIT, Yerevan, October 4 — 7 (tentative)

. Digitec, Yerevan, October 7 — 11 (tentative)

. Silicon Mountains, Yerevan, November 15

. EuroBLECH 2024, Hanover, Germany — October 22-25
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