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LVEE: Tell us something about your first experience with the
open-source software. Perhaps the earlier experience took
place in times of large computers when being open source
was typical. But it would be also interesting to know some-
thing about your first experience with free/libre licensed soft-
ware (something ideologically positioned in term of freedom).
Maybe it was GCC, but who knows :)

BS: I suspect my first encounter was at the first USENIX C++ confer-
ence in Santa Fe when Michael Tiemann gave a talk about how his new
compiler GCC was going to do every conceivable compiler trick and
soon put all other compilers out of business with his new G++ dialect.
1 was somewhat amused and GCC did eventually become a major fac-
tor in the C++ world, but it was several years before I could accept
GCC as a C++ compiler. Before 2.95, it simply couldn’t compile any
program [ really cared about. The early versions had many features
missing and several peculiar extensions.

I am not keen on GPL because I don’t see all software becoming
open-source. For starters there is a lot of software that is too com-
plex and too specialized to attract maintainers. I prefer — and use —
the more liberal MIT license. The GPL library license that Michael
Tiemann created to make it possible for non-ideologically-motivated
organizations to use GCC and its standard library commercially was a
major improvement. I think that without the LGPL, GCC and C++
would have been far less of an asset to the greater Linux community.

Generally, I try to stay out of political discussions.

L: You have already mentioned in some of your previous inter-
views that you prefer the diversity of the operating systems
and compilers.

BS: I strongly prefer diversity of operating systems, languages, and im-
plementations. That is partly because I fear monocultures. I wouldn’t
even like my favorite OS or programming language to become so dom-
inant that the people who controlled it could become a burden on the
community and/or a single point of failure. Having multiple suppliers
of a technology is a good defense against stagnation.
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L: Pacckakure, Kak Bbl BIIEPBbI€ CTOJKHYJIUCH C IIPOrpamMM-
HBIM 06GeCIIeYeHNeM € OTKPBITHIM UCXONHBIM KogoM. HasepHoe,
camMbIii paHHUII ONBIT NPUIIEJICS HA BpeMeHa Gosbiux 9BM,
KOrja GbITh Open source CYUTaJIOCh B nopsiake Bereii. Ho 6b1-
J10 6BI TAK2KE MHTEPECHO y3HATH O Balllei mepBoii Bcrpede ¢ ITO
nos, cBOGOAHON JiMIeH3nell (HEYTO, NAEOJOTHIECKN TO3UIMO-
HHUPOBaBIlleecs: B IJIaHe cBoGoabl). Bo3amoxkHo, 310 6611 GCC,
HO KTO 3HAET...
BS: Ilonospesato, s BIepBble CTOJKHYJICS € STUM Ha [IepBoil KoH(epeH-
uun USENIX C++ B Canra-®e, korja Maiiki Tumenn jesnan qokiaas o
ToM, Kak ero Hoblii Komnuisitop GCC joizken ObLI peain30BaTh Bee
MBICJUMBIC TPIOKH KOMIIMJISIIAN H BCKOPOCTH BBITCCHHTL BCE JIPYTHE
KOMITUJIATOPBI C €r0 HOBBIM JIHAJICKTOM G+v l\/TCITﬂ 39TO J10 HEKOTO-
poii crenenn nosecesmito, Ho GCC B KOHIIE KOHI[OB CTaJI TAKN TJIABHBIM
daxropom B Mupe C+-+, Ipas/ia IPONLIO HECKOJILKO JIET, IPEKIE IEM
s emor npunars GCC B kauecrBe C++-komnuiaropa. /1o Bepcun 2.95
OH IIPOCTO OBLI HE B COCTOSIHUN CKOMITHINPOBATH T€ IPOrPAMMBL, KOTO-
PpBble HMeJH [Ist MeHsI 3HadeHIe. B paHHIX BepCHsIX He XBaTaIo MHOIHX
BO3BMOKHOCTEIT U He OBLIO0 HECKOJIBKHX CIENUMDUICCKIX PACIIIPEHHUiL.

4 ne ocobenno saunrepecosan B GPL, Tak Kaxk He C4UTAIO, YTO BCE
IPOrpaMMHOE O0ECIIeUCHHE JOJIKHO HMMETh OTKPBITHIH HCXOMHBIH KOJ.
1151 Hagasia MHOIHE IIPOrPAMMBI CJIUIIIKOM CJIOZKHBL H CJIUIIKOM CIICIIH-
AJIBHBI, ITOOBI IIPUBJIEKATD MIHTIHHEPOB. ¢ IpemounTaio — 1 HCIoIb-
3y — Gostee smbepasbhyto smiensuto MIT. Jlunensus GPL library,
koropyto Maiikin TumeHH cozman 9Tobbl OpraHmsaruu, He 00JIaIar0-
e MJeosIorndeckoii MoTuBarmeii, morum nosszoBarbess GCC u ero
cranapTHOil 6ubIMOTEKOl, cTana BazKHBIM yiuydmenueM. Jymaio, 6e3
LGPL, posis GCC u C++ B mupokux kpyrax Linux-coobuiectsa 6blia
ObI Ky/[a MeHee 3aMeTHOIA.

B 11eJIOM, CT&I)&IOCI) ]IC]'))K?LTI)CH B CTOI)O"C OT IOJIMTUYECKUX JTUC-
Kyccuit.
L: Bel ymoMuHaA/IX B OJHOM M3 BalllUX IPEXXHUX HHTEPBBIO,
4TO IPEANOYNTAeTe Pa3sHOOOpa3ye ONEePAIMOHHBIX CHCTEM U
komnuisitopos. Kak kondepennusi, Linux Vacation / Eastern
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For example, the competition from Clang has vastly improved GCC
and Microsoft’s C++ compiler.
L: As a conference, Linux Vacation / Eastern Europe is ded-
icated to a wide range of open source technologies, but it
includes “Linux” in its name, so one of the most obvious
questions is the following: which GNU/Linux distros have
you mostly used? Maybe there is some distro which is more
convenient for your working habits now (also, it would be in-
teresting to know about your current usage of other Unix and
Unix-like systems, if any).
BS: At work, I use Red Hat Linux. On my (Windows) Laptop, I
have Ubuntu. My academic computer runs CentOS. I try hard to stay
portable and to think of them all as Unix.
L: Beside Unix, you’ve previously worked a lot in Plan9 OS
(which is something esoteric for absolute majority of our par-
ticipants), so it is interesting, how would you characterize
Plan9 GUI from the contemporary point of view.
BS: I was merely a — happy — user of Plan9. I did not develop for it.
I still consider “Sam” the nicest editor I have ever used.
L: Can you briefly name features of the Sam editor which you
liked? The fact that you actively used Sam is mentioned in
Wikipedia, but there without any details about things you
liked it for.
BS: It was simple, very easy to use, and fast. I mostly liked what it
didn’t have: no modes or complicated commands, just cut, paste, snarf,
and find. A true WYSIWYG design. The handywork of Rob Pike, of
course.

Unix is 50 this year; how time flies! It appears that I was one of
the first four Unix users in Europe.
L: Fantastic! And who were the other three? Was it some
laboratory, or so?
BS: I was visiting the computer lab of Queen Mary College in London.
One of the junior lectures, Mike Cole, brought back a tape from the US
with a new operating system for our small PDP11s. That was Unix.
I learned a lot by browsing through the source and trying out a few
things. It was so much more elegant than what I had seen before.
That was in the winter/spring of 1975. About 25 years later, I bumped
into Peter Salus who had just finished his book “A Quarter Century
of UNIX”. I read that book — I still have it somewhere — and to my
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Europe mnocssiimena OpenSource-TeXHOJIOIUsIM B IIMPOKOM
CMBICJIe, HO B HA3BaHUU BCE-TAKM €CThb cJI0BO «Linuxy, u mosTo-
My OJMH M3 CAaMbIX OY€BUJHBIX BOIIPOCOB — KAKUMU JUCTPUGY-
tusamu GNU/Linux Bbl B OCHOBHOM IoJib30Basuch? Moxker
ObITh, €CTh KaKOU-TO AUCTPUOYTUB, KOTOPHBII yg00Hee Apyrux
B IUIaHE BalUX HbIHEIIHUX paGoumnx npusbrdek? (a emte 66110
GBI MHTEPECHO y3HATh, IIOJIb3YyETECh JIN BbI Ceii1ac KaKNMH-TO
apyruvu Unix u Unix-nogo6GHbeIMu cucTeMamn).
BS: Ha pabore s ncnonn3yio Red Hat Linux. Ha moénm Windows-
noytoyke — Ubuntu. Moii KoMubioTep B yHHBEpCHTeTe paboTaeT IIOf
CentOS. 51 ouens craparoch 0CTaBaThCsl MOOHJILHBIM U JIyMaTh 000 BCEX
HUX Kak o Unix.
L: Kpome Unix, Bl npexae muoro pa6oranu B Plan9. s a6-
COJIIOTHOTO GOJIBIIIMHCTBA HAIIMX yYACTHHKOB 3TO OYEHb 330-
TepuYecKasl CHCTE€Ma, I03TOMY ObLIO Obl MHTEPECHO KaK BbI
onenusaere GUI Plan9 ¢ coBpeMeHHOI1 TOYKM 3peHusI.
BS: 41 6bw1 mpocto cyacTauBbIM Hoab3oBareseM Plan9, s ne sanumMas-
cs1 paspaborkoit 11O mist Heé. U s1 Bcé emé cumraro “Sam” Jrydmmm
TEKCTOBLIM PEJIAaKTOPOM H3 BCEX, UTO s KOI/a-In00 UCIOIb30BAL.
L: A BbI He Moriii Gbl Ha3BaTh, YTO MMEHHO BaM HPaBMJIOCh B
Sam? O ToM, YTO BbI €r0 AKTUBHO MCIIOJIb30BAJIN, YIIOMUHAETCS
B Bukunegun, Ho 6e3 Kakux-aubo mogpobHOCTEM.
BS: On 6bI1 IPOCTBIM, OYEHD JIEPKUM B HCIOJIB30BAHHU H GBICTPBIM.
Bosbme Bcero Mue HpaBUIIOCH TO, Wero B HEM He ObLIO: HH PEXKIMOB,
HII CJIOKHBIX KOMAaHJ, IpocTo cut, paste, snarf m momck. Hacrosmmit
WYSIWYG-nogxon. Topenne Poba Ilaiika, pasymeercs.

Unix B 9roM rogy ucnonusiercss 50 ser; kak spems jerut! [Toxoxe,
51 ObLJI OJIHUM 3 IIePBBIX 4eThIPEX nosib3osareseil Unix B Espore.
L: ®anractuka! A keMm ObLIM Tpoe OCTANBHBIX? DTO OBLIO B
Kakoii-To jlaboparopuun?
BS: 4 noceman kommnbiorepryio jaboparopuio Kosutemzka Koposesst
Mapuu 5 Jlongone. Ouun u3 Miauux jgexropos, Maiik Koy, npusés
u3 CIIA jienty ¢ HOBOII OLEPAIMOHHOI CHCTEMOIl JIsl HAINX MAaJICHb-
xux PDP11. Dro 6pi1 Unix. £l MHOrOMy Hayw4miics, IpocMaTpuBast €ro
HCXOHBIT Kozt 1 IpoGyst pasuble Bemy. OH 6bLT HACTOIBKO JJICraHTHEE,
geM BCE UTO MHE JOBOAIJIOCH BHJETD Ipekie. ITo OblTa 31Ma/BecHa
1975. Okouo 25 sier mos:ke s HaTKHYJICA Ha Ilurepa Casyca, TOIBKO
uTO 3aKoHUMBIIEro cBol Kuury “A Quarter Century of UNIX”. I eé
MIPOYUTAJ — KCTATH, OHA BCE €IIE y MEeHd T/Ie-TO eCTh — H C YIUBJICHIEeM



surprise found that Mike Cole brought the first Unix to Europe. I don’t
remember the names of the other two students.

L: Coming back to nowadays. What about your nowadays
experience with smartphones? Your older quotation about
the complexity of using modern telephones is loved by a lot of
people, so it would be really interesting to know your attitude
to Android or iOS.

BS: Again, I'm more a user than a developer of “smart phones”. As a
user of any gadget or system, I prefer for the operating system and pro-
gramming languages not to be noticeable. Modern phones are insanely
complicated and dangerously insecure. I really dislike when organiza-
tions try to make a system less than a computer, e.g., by interfering
with the notion of a file system where I can store my information.

L: Do you feel more comfortable with integrated development
environments now, or CLI compilers and text editors?

BS: I'm comfortable with good IDEs. They can significantly improve
my productivity by eliminating annoyances and distractions. So, I use
an IDE when I can, for example Visual Studio is very nice for C++ on
‘Windows. I also still work from the command line when I have to —
in some environments that’s simpler. It is often simpler to get started
from the command line as compared to learning the intricacies of an
IDE.

L: Is there any GNU/Linux IDE good enough from your point
of view?

BS: I tend to use the command line on Linux. That doesn’t mean that
isn’t a good IDE that I would like, I just haven’t tried one lately.

L: What about other development tools (e.g. version control
systems?)

BS: We use github and the MIT license for the C++ core guidelines
(https://github.com/isocpp/CppCoreGuidelines) and its small sup-
port library, GSL (https://github.com/microsoft/gsl).

L: Can you say something about your experience with the
community?

BS: I obviously interact a lot with people in the C++ community,
and many (probably most) of those are involved with open-source
software, both as consumers and contributors. My friend and former
colleague at Texas A&M University, Gabriel Dos Reis, was the ship-
ping manager for GCC for years (I financed that). We contributed
the IPR (https://github.com/GabrielDosReis/ipr ) described in
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obnapyxmi, uro Maiik Koys suepsbie npusés Unix B Epory. A nmén
OCTAJILHBIX JIBYX CTYACHTOB HE IMOMHIO.

L: Yrto >ke, BepHEMCsI B HbIHEIIIHee BpeMs. UTO mo moBOLY
BalIllero HBIHEIHEro onbITa co cMaprdonamu? Muorue jobst
Ballly MPE>KHIOI0 IUTATY O CJIOXKHOCTU COBPEMEHHBIX Tejiedo-
HOB, I03TOMY Oy/IeT MHTE€PECHO y3HATh O BaIllleM OTHOIIEHUN
K Android u iOS.

BS: Ousitb-raku, si 6oJIblle MOJb30BATEb YeM pa3paboTduK “YMHBIX
testeponos”’. U kak 1mosnb3oBaTesb JIOOGOr0 ra/RKeTa MM CHCTEMBI, §
IIPE/IIONTAIO, ITOOBI ONEPAIMOHHAS CHCTEMa U SA3BIKM IIPOIPAMMH-
pOBaIU/Iﬂ OCTaBaJIMCh HE3aMETHBIMHU. CORP(‘,]\TCU”BIG TQJTC(t)OTIBI 603y1\mo
yCJTO)KIICIH)I " UMEIOT OornacHo Cﬂa6y10 BaIHHTYA I\IHC ])(‘,aJTl)nO He "paBMT*
Cs, KOIJla Opranusaliuu IbITaloTCsd c/1e/iaTh CMCTel\ly YeM-TO MEHbIIINM,
YeM KOMIIBIOTED — HAIIPUMeED, BMEIINBasCh B oTobpazkenue (hailioBoit
CHCTEeMBI, Tjie 51 MO OBl XPAHHTH MO0 HH(POPMALHIO.

L: Cnacu6o. A eine: Bbl ceifuac komdopTHee cebsi 4yBCTByeTe
¢ MHTErpupoBaHHBIMU cpejgamu paspaborku (IDE), wiu npea-
OYHUTAET KOMIMJISITOPBI ¢ MHTepdeicoM KOMaHIHON CTPOKU
U TEKCTOBBIE PEJAKTOPLI?

BS: Miue komdoprro B xoporux IDE. Oun MOryT CymecTBeHHO T0BbI-
CUTH MOIO IIPOU3BOJAUTEJIBHOCTD, l/l36aBJlHﬂ OT HEKOTOPBIX HaJI0€/IJINBbIX
HIOAHCOB U OTBJIeKaonux (akropos. [Tosromy, s1 mosnbsytocs IDE ko-
ria Mory, Hanpumep Visual Studio ouens mertoxo noaxozut st C++
oz, Windows. U st BCE emé paboraro B KOMaH/HON CTPOKe, KOTJa IIPH-
XOIUTCS — B HEKOTOPLIX 60JIee MPOCTHIX OKpyzkeHusxX. V] wacro GeiBaeT
IIPOIIe HAaYaTh ¢ KOMAHIHOII CTPOKH, B CDABHEHHIH C H3yIeHHEM XHTPO-
creit IDE.

L: A B GNU/Linux ects gocrarouno xopomme IDE, kak Ha
Bai B3rasan?

BS: B Linux st Gosibliie HCIOIb3YI0 KOMAHHYIO CTPOKY. DTO He 3HAYUMT,
qro TaMm Her xopomux IDE, Koropsle MHe nmoHpaBuIHch Obl, IPOCTO B
[oCJIe/IHee BpeMsT 51 HIYEro TaKoro He MpoboBall.

L: Kak Hacyér Apyrux cpeacts pa3paborTku (Hampumep, cu-
creMbl KOHTPOJIsI Bepcuii?)

BS: Msi ncniosisdyenm github n smunensnio MIT gyt C++ core guidelines
(https://github.com/isocpp/CppCoreGuidelines) u ero neGosbmoi 6u6-
smorekn nojyiepxkk, GSL (https://github. com/microsoft/gsl).
L: MoxeTe cka3aTb 4YTO-HUOYAb O CBOEM ONBITE OOIIEHUs C
KOMBIOHUTH?
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http://www.stroustrup.com/gdr-bs-macis09.pdf and it has been
quite influential.

L: Do you think the IT sphere is affected by the uneven tech-
nologies development in different regions (when some coun-
tries are at the forefront of progress, while others are far be-
hind)? Open-source technologies (not only software but open
hardware, etc.) are supposed to be useful for such developing
countries.

BS: Unless you have a monoculture keeping everyone back, you’ll have
uneven development. Some countries invest in education and tech-
nologies, some don’t — and often fall behind. If it wasn’t for technol-
ogy transfer (open-source, outsourcing, whatever) developing countries
would be left far behind.

L: How would you characterize students nowadays? Did they
undergo any substantial changes, e.g. during the last decade
or so?

BS: That’s a tough question. I'm not a professional educator — I have
taught a lot, even been a full-time professor, but teaching has never
been my main focus. I teach because it is necessary to get my ideas
used at scale. You can’t just invent and design things — you have to
make what you create accessible to its intended users.

There are so many more students today than when I was a stu-
dent. Maybe 100 times as many computer science and IT students,
maybe 1000 times. I don’t see dramatic changes over the last decade,
but sometime in the 1990s a change happened. I can’t characterize it
precisely, but that was when computer science became a mass move-
ment worldwide, so nobody can know it all. Whereas earlier, many
people in computing were idealistic “dreamers” focused on the technol-
ogy, during the dot-com boom computer science came to be seen as a
“get rich quick” scheme. People without deep interest in technology
flocked to it. Then, after the 2002 dot-com bust, computing became
to be seen as a “failed get rich quick scheme.” We are now back into
boom time where people flock to computers as a means to good careers
and good livelihoods. There is nothing wrong with that — hard-working
bright students deserve good careers — but I miss some of the idealism.
Maybe there are numerically more idealists interested in pure science
and technology than there were then, but they are drowned out by
huge number of people looking for a safe berth. I think it sad when
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BS: KoneuHo st MHOrO B3anMOJIEHCTBYIO ¢ JIIoJibMuU B coodiectse C+ -+,
1 MHOTHE (BEPOSITHO GOJIBIIMHCTBO) BOBJIeUeHbI B pazpaborky 110 ¢ or-
KPBITBIM HCXOIHBIM KOJIOM, I KaK MOTPEOHTEIIH, I KaK KOHTPHOLIOTEPHI.
Moit apyr u npexxuanii kosutera o Yuusepcurery TAMU Ta6pusas Toc
Peiic rogamu 611 pesms-menezkepom GCC (a 51 910 dunancuposa).
Ms! korTputbioriin B IPR (https://github.com/GabrielDosReis/
ipr), omucanublii B http://www.stroustrup.com/gdr-bs-macis09.
pdf, 9TO TOXKE MMEJIO CyIIECTBEHHOE BIIUSHIE.

L: Kak, nmo BameMmy MHeHuio, Biusier Ha cdepy IT nHepas-
HOMEpHOe DPa3sBUTHE TEXHOJIOIWii B pasHbIX permoHax (Korga
HEKOTOpPBIE CTPAHbI HAXOASTCSI Ha OCTPUE IPOorpecca, a Apyrue
cusbHO otcraior)? Cumraercs, uyro OpenSource-rexHosiorun
(HE TOJIBKO NMpOrpaMMHBIE, HO TaK»Ke€ OTKPBITOE alllapaTHOe
obecriedeHnie M Ap.) MOJIE3HBI TAKUM PA3BUBAIOLIMMCS CTpa-
HaM.

BS: Ecii T01bKO BBl He O[], BIACTBI0 MOHO-KYJILTYDBI, CAEPXKHBAIO-
meit Beex, y Bac Gyzmer HepaBHOMepHOe paspurie. HekoTopsle cTpambt
MHBECTUPYIOT B 0OPa30BaHIE U TEXHOJIOIMH, HEKOTOPBIC HET — M II09TO-
My OHHM 9acTo ocTaiorcs mo3azm. U ecam 6or ne Tpancdep Texmosornii
(open-source, ayTCOPCHHT, €Ille YTO-HAOY/[b), PA3BHBAIONINECS CTPAHBI
6L ObI JIAJIEKO 11034711,

L: A Kak Bbl OXapaKTepu3yeTe COBPEMEHHBIX cTyAeHTOB? OHu
KaK-TO U3MEHWINCh, HAIIPIMeEP, 3a IOCJIeHUE JIeT JeCsTh?
BS: Dro caoxubiii Borpoc. ¢ He 1podeccHoHAIBHBIN IperoaBaTesb
— sl MHOTO TIPEIIOZIABAJI, 1 JlazKe ObII Ha, MOJIHOI cTaBKe Impodeccopa, HO
annO/‘[aBEJ,nWC HHUKOT/Ia He 6T)U10 Moeil TyTaBHO TEJIBIO. annOﬂ&Ba"ﬂC
HEOOXO/IMMO MHE YTOObI TOJMYYUTh Macirab i cBouxX ujeil. Bor ne
MOKeTe IIPOCTO H300peTaTh U PaspadaThIBATh BEIH — BAM IIPHXOUTCS
emié JieJlaTh TO, YTO Bbl CO3/IAJIM, JOCTYIHBIM JJIsl 11€JIeBOil 10/Ib30Ba-
TEJILCKOIT ayIUTOPUH.

Ceiivac CTyICHTOB HAMHOI'O GOJIbIIE, YeM B T€ BpEeMeHa, KOr/a s ObLI
crygenrom cam. Moxer 6bith B 100 pas Gosbite crygentos Computer
Science u IT, a moxer u B 1000 pa3. He BuKy CHIIbHBIX IIepEMEH 32 110-
CJICJTHION0 JIeKay, HO Tie-To B 1990-X Takoe n3Menenue JeilCTBUTEILHO
Habmoanock. He Mory To4HO ero ommcaTsb, HO 9T0 GBLIO TOT/A, KOI/A
nanpasyenne Computer Science crao MaccoBeIM BO BCEM Mupe, H I0-
STOMY HHKTO HE MOI' 3HATh €ro BCE IEJHKOM. PaHble MHOTHE JIIOIH B
061aCTH KOMIIBIOTEPOB OBLIN HICATNCTHICCKAME «MEUTATE MM, O
Bé],\ﬂyTbH\lH Ha TEXHOJIOTUAX, HO BO BpeMA 6y|\’la JIOTKOMOB COHlthUr
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new PhDs can’t wait to stop doing science to get into management or
to become start-up gazillionaires.

That said, when I teach at Columbia, I have many more good stu-
dents apply to my course than I could possible accept and I enjoy
teaching.

I'm sad that fewer people read books and serious papers these days.
Blogs and videos just don’t give you the same depth of understanding.
L: What do you think about open-source software projects as a
subject to study C++ programming practices? Is it worth it,
taking into account that large projects have appeared before
many modern C++4 features, and therefore they have some
legacy limitations and home-grown features used instead of
standard ones?

BS: Many large projects started back in the dark ages and carry with
them code and thought patterns that gets in the way of modern tech-
niques and elegance. On the other hand, some “modern” projects are
overly clever with uncritical use of newer language features, libraries,
and design theories. I wish I had a long list of libraries and projects that
I could recommend — there are many thousands to choose from — but
T have never had time to review for educational purposes. I think that
key to all teaching is knowledgeable teachers who can go through code
pointing out strengths and weaknesses — every project has some of both.
“Modernizing” a project can be a very useful exercise; rarely easy, of
course, but with proper guidance/supervision it can be a very effective
teaching tool. The C++ Core Guidelines can help. For a project not
to be sterile, students need some insights in and some interest in the
application domain.

L: Finally, are there any serious changes in the overall vision
of the general-purpose languages (programming approaches,
etc.) from your point of view, which are noticeable during
the last 10 years? Would you like to mention any recent-born
programming languages which are an interesting experiment
from your point of view? Sorry for the last question, looks
like it is included in most of your interviews, but it’s really
difficult to resist :)

BS: It is a hard question to avoid ©. There are so many “new” lan-
guages! So many new ideas and variations of older ideas! It is probably
fair to say that every new language offers something to their initial core
constituency. The problem is that fragmenting the developer commu-
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Science craim BocnpHHIMATh Kak cxeMy OblcTporo oboramenust. B meé
MOBAJINJIN JIIOAM, HE HMMEIONHe IIyOOKOro MHTEpeca K TEXHOJOIHSM.
Barem, mocsie cxyIonbIBamsT JOTKOMOB B 2002, KOMIIBIOTEPDI CTAJII BOC-
IMPUHIMATLCSH KaK «IIPOBasibHasl cxema OpicTporo oboramennsy. Ceii-
qac MbI Bepl[y.}ll/l(ib BO BpeMeHa 6yma7 Kor/ia JIo/Iu TOJIIATCH BOprl‘
KOMIIbIOTEPOB PaJii IIOCTPOEHHs XOPOIIeil Kapbepbl WM CPeJICTB K Cy-
[IECTBOBAHMIO. B 9TOM HET HHYEr0 HENPABHIBHOIO — TPYIOJIOOHBBIC
YMHBIE CTYJEHTBI 3aC/Ly?KUBAIOT XOPOIIeil Kapbepbl — HO MHE HEMHOIO
He XBaTaeT TOro uueajamnsMma. MoxeT ObITb B UHCJIEHHOM BBIPAXKCHUI
H/ICAJIICTOB, 3ANHTEPECOBAHHDIX B THCTOI HayKe U TeXHOJIOTUAX, CTAJIO
6oJIbIIe, YeM TOIJa, HO HX 3alVIyIIacT OrPOMHOE KOJIMYICCTBO JIIOJEH B
monckax 6e3omacnoro mpudana. f aymaro, 9TO TPyCTHO, KOTIa CBEZKe-
ucriedeHHbie 00T yIEHON CTeNeHn Ky T He JIOXKIYTCs, YTOObI
6POCMTL 3aHUMaTLCHA llayKOﬁ u 1ot B MeHe/[ZKMEeHT WJIM CTaTh Ha4Yu-
HaOUUMN MULJIMOHEpaMHU.

Tem me MeHee, korga s npernogaio B KoxymbuiickoM ynusepcnrere, y
MeHdA HAMHOI'O 60.}1])"[() 3adBOK OT XOpOIﬂWX CTy,"LCﬂTOB Ha MOit Kyp(‘u, qeM
A CllOC06ell IIPUHATD, U 5 llOle'{alO y,'lOBOJ[LCTB[/le OT IIpero/iaBaHusd.

I'pycrro, uTo ceifuac MeHbIIe JIEOAEH YNTAIOT KHAIH U CEPbE3HBIE
cTaThi. Bjorn n BHIEO IPOCTO HE MOIYT JaTh TAKONH 7Ke IIyOHHBI 110-
HUMaHWA.

L: A 4ro BBI AyMaeTe O NPOEKTaX Open-source Kak O IpeJ-
MeTe [UIsl M3ydeHNus MPAKTUKU nporpammuposannsi Ha C++7
CTouT S OBYMHKA BBIJICJIKH, YUATBIBASL, ITO OOJIBIIINE IPOEK-
ThI MOSIBUJINCH JJO MHOTMX COBPeMeHHBIX ocobenHocreii C++,
¥ IO3TOMY B HHUX €CTh HEKOTOpBIE€ yHACJIeJOBaHHbIE OTPaHMU-
YeHus], a B3aMeH HEKOTOPOI'o CTaHAAPTHOro (byHKIMOHAIA UC-
IOJIB3YIOTCS COOCTBEHHbIE BHYyTPEHHUE pa3paborku?

BS: Muorne Gosbinne npoeKThl OblIIM HAYATHI B JIABHHE TEMHBIE Bpe-
MeHa 1 TAHYT C COGOﬁ KOJI 1 OGP'{L} MBICJIH, KOTOI)I)IC BCTAOT Ha myTn
COBPEMEHHbIX TEXHOJIOTUN U 3JIeraHTHOCTH. C ley]‘oﬁ CTOPOHBI, HEKO-
TOPbIE KCOBPEMEHHbIEY» ITPOEKTHI 119p€l'py)Kellbl :zaymmo 3a cuér HeKpu-
TUYHOI'O UCIIOJIb30BaHUA HOBBIX A3BIKOBbLIX OCO6€HH0CT€171, GMGJIMOTQK n
Teopuil pazpaborku. Xores ObI $ UMETh JUIMHHBINA CIHUCOK OHOINOTEK
U IPOEKTOB, KOTOPbIE 51 MOT GBI IOPEKOMEHI0BATH — BHIOUPATH MOXKHO
M3 MHOTHX TBICST — HO y MEHsI HHKOI/Ia He OBbLJIO OCTATOYTHO BPEMEHH,
9TOOBI CZEIATh TaKoit 0630p [ulst 06pa30BaTeIbHBIX Ieseit. S mymalo,
KJTIOY K JTI000MY 00y9eHHIO 9TO 3HAIONINE yIUTE s, KOTOPhIEe MOTIH ObI
npOﬁTVl(ib 1o KO)'Ly, IIOKa3bIBas €ro CHJIbHbIE 1 C.ﬂaGBIC MecTa — y KazKJ10-
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nity into several dozen sub-communities, each with their own terminol-
ogy, concepts, language, and tool chains is a recipe for chaos. This can
happen within a single organization or even within a small group.

I like languages and new ideas, but I spend most of my time on two
tasks: (1) how to build reliable, maintainable, well-performing applica-
tions and (2) how to improve C++ by solving practical problems and
incorporating good ideas to help with that. That leaves me with little
time for thorough and fair discussion of the dozens of new languages.
Also, people who don’t know me couldn’t be sure that I would be fair.

Most ideas don’t just suddenly appear in a language in a useful
form. They “bubble” up in the various communities as ideas, articles,
libraries, experiments before they find a form where they — in com-
bination with other ideas, features, and techniques — become useful
tools. Therefore, my answer to “do you like language X?” is usu-
ally along the lines of “I like the idea of X’s feature/technique, but
you can’t just take an individual feature out of one language and di-
rectly graft it into another — features don’t exist in isolation.” That
said, I look at functional-programming style pattern matching. In ad-
dition to what functional languages usually do, I also want to use it
to make the visitor pattern redundant (http://www.stroustrup.com/
OpenPatternMatching.pdf, http://www.open-std.org/jtcl/sc22/
wg21/docs/papers/2019/p1371rl.pdf). Ilook at the nice things you
can do with reflection, but am horrified by the cost and the oppor-
tunities for errors in run-time reflection, so for C++ I/we look to-
wards static refection (http://www.open-std.org/jtcl/sc22/wg21/
docs/papers/2018/p0954r0.pdf, http://www.open-std.org/jtcl/
sc22/wg21/docs/papers/2019/p1733r0. pdf).

I still see C++’s combination of direct manipulation of machine
resources plus zero-overhead abstraction as a winning combination to
problems with resource constraints and significant complexity. Almost
all newer languages fail to address both well. Through LLVM, C++
has become part of the base of many (most?) newer language.

Questions and Russian translation by Dmitriy Kostiuk.

112

o npOCKT'(L BeJ/Ib €CTh 1 TO U ;'Ipy]"OC. «OCOBPC]\IC"WTB» npOCK’T‘ MOZKeT
6])]'1"[) O4YeHb I10JIC3HBIM yllpﬂ)K“C"H(‘,l\'[; KOHEYHO, 3TO PeJKO OKa3bIBa-
eTcsd llpOC'l‘Oﬁ 33,&34“8]‘;1‘ HO 110/] IIPaBUJILHBIM pyKOBO,LlC'l'BO]\J 9TO MO-
2KeT ObITh oueHb 3 dexTuBHbIM nucrpymenrom obyuenus. C++ Core
Guidelines MoryT 6bITH B 9TOM HOJIE3HBI. A JIsT TOTO, YTOOBI IIPOEKT HE
ODLII CTEPHIIBHBIM, CTYACHTHI JOZKHBI HMETh HEKOTOPOE IIPEICTaBJICHHE
0 IpeMETHOl 06IAaCTH U HHTEpeC K Hell.

L: I HakoHel| IIOCJIE€JHUI BONPOC: €CTh JIM C Balleil TOYKU
3peHns] KaKNe-TO 3aMeTHble M3MEHEHHsI B O0IleM B3IVIsifie Ha
S3BIKU IPOrpaMMUpoBaHusi obiiero HasHadeHus (MOAXOABI K
NpOrpaMMUpPOBAaHUIO, U Zp.) — YTO-TO 3a mnocjennue 10 ser?
Mozxker GbITH, BBI XOTeJIN Obl yHOMSIHYTh KaKHe-TO HEJAaBHO
NOSIBUBIINECS SI3BIKM MPOrPAMMUPOBaHMs, KOTOPbIe HA Balll
B3I'$1/1, CTAJIM UHTEPEeCHBIM sKcnepuMmenTom? V3Bunute 3a sTor
IOCJIeHUI BOIIPOC, OH HABEPHSIKA OKA3bIBAETCsI BO BCEX BAIIMX
MHTEPBbIO, HO OT HEro JeHCTBUTEIHLHO OYEeHb TPYAHO yJep-
2KATbCS :)

BS: [la, sroro Bompoca faeiicTBuresnsHo TpyaHo n36exkarh ©. «Hosbrx»
SA3BIKOB Tak MHOro! I Tak MHOTO HOBBIX MJeif, MM BapHaluii cTapbix
neit! Haseproe, 6y1eT CripaBe/yInBo yTBEPZKIATh, ITO KaXK/Iblil HOBBIT
A3BIK IIpejjiaraeT 4To-TO B CBOé]\/l IepBoHavYa/IbHOM BH/JIE. HpO6J[e!\/Ia
B TOM, 4TO (DparMeHTaus coodIecTBa pa3paboOTYNKOB HA HECKOJILKO
JIOYKHH MEHBIIIX COODIIECTB, KaxKJ0e CO CBOEil COOCTBEHHO TEPMIHO-
Jtorueif, KOHIEIIUAMY, SI3bIKOM, I HAG0POM HHCTPYMEHTOB — 9TO PELEnT
Xaoca. JTO MOJKET CILyIUTHCs U B PAMKaX OJIHOIl OpraHm3alfui, I Jazke
B paMKaxX HeGOJIBINON IPYIIIbL.

I\’I]le HPaBATCHA #A3BIKM U HOBbIE HJIEU, HO 60Jlblllylﬂ JacTb CBOEro
BpeMeHH sl Tpady Ha JBse 3ajaqi: (1) Kak crpouTh HaJEKHBIE, COLPO-
BOZK/Ia€Mble [PUIIOZKEHUSI ¢ XOPOIIEH POU3BOANTEILHOCTBIO, 1 (2) Kak
yayumurs C-++ 3a cuer pemeHnst IPaKTHIeCKHX 3a1ad I JOOaBICHIs
XOpOINX HJei, KOTOPBIe MOTYT B 9TOM HOMO4b. I3-3a sTOro y Memst
0CTalTCsI MaJI0 BPEMEHH Ha TIIATCIBHOE I OCCIPHCTPACTHOE 00CyZKIe-
HHE JIFOKHH HOBBIX $I3BIKOB. A CIIEN JIIOJM, KOTOPbIE MEHs He 3HAIOT,
HE MOTYT OBITH yBEPEHBI, UTO 51 Oy1y GecrpucTpacTeH.

BosbmunerBo nzeil He MOSBISIIOTCS BHE3AMHO B S3bIKE B IPHIOI-
HOM JuIst yrorpebienns Buge. OHI CHadasa BCIUIBIBAIOT» B Pa3jinmd-
HBIX COOOIICCTBAX B BHAE HJICil, cTareil, 6HOIMOTEK, SKCICPHMEHTOB,
7 TOJIBKO IOTOM HAXOAUTCA Ta (opMa, B KOTOPOIl OHH — B COYETa-
HUH C ApyrumMmn nj1esaMHu, OCOGC""O(',TH]\TV[ U TEeXHOJIOI'HAMH — ]'[I)CRI,\B,*
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MATCA B I10JIE3HbIE I/IIICprI\/ICnTIﬂ. HOaTO]\[y MO OTBET Ha BOnpOC
KHPABUTCS JIM BaM s3bIK X» 00bIYHO 4TO-TO Bpoje «Mue HpaBurcst
njest TaKoi-TO 0C06EIIUOCTM X, HO HEJIb34d B34AThH KﬂK‘VlO*TO O(?Oﬁell*
HOCTb O/IHOI'O #A3bIKa U IIPOCTO II€peHeCcTh eé B Apyroﬁ OHM HE MO-
IyT CyLIECTBOBATH B M30JsIum». TeM He MeHee, s CMOTPIO Ha COIIO-
CTaBJIeHIe MAa0IOHOB B CTHIIC (DYHKIMOHAIBHOIO IPOrPaMMUPOBAHISL.
B nonosnmenne k TOMy, ITO OOBIMHO [1e1al0T (DYHKI[HOHAIbHBIC SI3bI-
KI IPOrPaMMHIPOBAHMUS, 1 TAKZKE XOTy HCIOJIb30BATH ITO UTOOLI CIe-
JlaTh HEHy KHBIM IIATTEpH «mocerntesnby (http://www.stroustrup.
com/OpenPatternMatching.pdf, http://www.open-std.org/jtcl /sc22/
wg21/docs/papers/2019/p1371rl.pdf). I cmorpio Ha Te xopomue Be-
11, KOTOPbIE MOXKHO JIEJIATh C [IOMOIIbI0 pedbIeKCHH, HO MeHs IIPHBO-
AT B y)KaC 3aTpaThbl U BOSMOZKHOCTH JJIs1 0LL[l/l6OK B Cle Jae ped)JleKC]dl/l
B MOMEHT BBIIOJIHEHHsT, 1109TOMY Jist C-+ s1/MBI HAIIEJICHDI Ha CTATH-
qeckyto peduekcnio (http://www.open-std.org/jtcl/sc22/wg21/docs/
papers/2018 /p0954r0.pdf, http://www.open-std.org/jtcl /sc22/wg21/
docs/papers/2019/p1733r0.pdf).

4 Beé emé BmKy B peasmsoBanHoM B CH-+ codeTaHHH MPSIMOTO
YIPABJICHNs PECYPCAMI KOMIIBIOTCPA ILIIOC aOCTPAKIMH C HYJICBBIMI
HaKJIa/IHBIMU pacxo/iaMn Bb]l/[l‘pbl"ll[ylo KO]\I6MH'&I{[/IIO JIJIs1 3aJ1a1 € orpa-
HUYEeHUs MU 110 pecypcam ¥ 3HAYUTEIBHOI CJIOYKHOCTBIO. HO“ITM BCe HO-
Bble SI3BIKH HE MOIYT XOPOLIO CIIPABHTBLCS CPa3y € TeM H APyruM. A
gepe3s LLVM, C++ crai 4acTbio OCHOBBI MHOTHX (& TO M GOJIbIIMH-
crBa?) HOBBIX sI3BIKOB.

Bonpocor u pycexuti nepesod Jmumpus Kocmioka.



