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Background

! ] o ’ Informationssystemutveckling s
Maskinvaran infor 80-talet och databehandlingsteknik

Gunnar Carlstedt, 1980 | under 80- och 90-talen

At this point Carlstedt has developed E
7401, a RISC CPU for the SAAB J37 :

Oy o 5 S ope §| N YA
thodox INFOR 8O-TALET

CPU with cache and unorthodox

memory architecture intended for the - av Gunnar Carlstedt
experimental aircraft B3LA (a project
which was terminated but related to
JAS 39 Gripen), and a workstation CPU
architecture called 8000 (1977).

i 1pels|den Jeuunc)

Part of the reason for pursuing Swedish
CPU architectures was the Cold War
export embargo. (Remember the
DataSAAB debacle...)

Let's take a quick look inside.
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“Hardware in the 80ies”

 The book summarize a lot of familiar concepts, such as VLSI, and
some now failed technologies that "seemed like a good idea at the
time” including magnetic bubble memories.

 Enhancements to current architectures such as pipelining is
discussed.

* Notably Out-of-Order execution, speculative execution and branch
prediction, as well as superscalar VLIW and MIMD is not
mentioned at all.

* The last two chapters 8 and 9 are the real interesting ones. Here
Carlstedt points to recent developments where researchers at MIT
try to modify both hardware and programming languages to achieve
massive parallelism.
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“A New Computer Architecture is Imminent”

Array Processors — Also called vector processor, pioneered by Cray,
nowadays found in any SIMD MMX/SSE ISA or GPU.

Reduction Machines — Trying to eliminate the use of addresses and just
arrange computation in time and according to desired logic.

Dataflow Architecture — this is a hardware paradigm using the language 1D
which is actually very similar to the VHDL and the CAL Actor Language,
executing programs stored in CAM (Associative Memory) instead of using a
program counter a reference to the next operator is stored.

Database Architecture — this hardware paradigm build on the idea that the
CPU is closely coupled to external storage and process data directly from/to
storage. This is gifted to the bubble memory paradigm where all data stored
has to be rotated to access any given bit.

Clearly Carlstedts favourite bets are the Reduction Machines and the Dataflow
Architecture.
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Carlstedts Conclusions 1980

e Current architectures will not scale if processing speed increase slower
than processing power (Carlstedt assumes a gap of two magnitudes
between processing speed and memory size.)

* To process this amount of data a distributed architecture is necessary.

« A combination of reduction machine and dataflow processor with ordered
gueues (note similarity to Actor concept) is the best way forward.

* The shortcoming of dataflow machines is described as the restriction to
keep a separate program memory, instead program and data should both
be stored in an associative memory

At this point Carlstedt starts talking about I/O ports between the dataflow-
reduction machines and | loose him. He concludes:

* "[The reduction-dataflow machines] will see memory as a shift register
where data can be inserted anywhere inbetween existing data and be
removed in the same way. By devising such an architecture along with a
number of ALUs on a VLSI a new type of computer can be invented, which
has all desired properties we want from a system. It is associative and can
implement databases and execute syntax trees, it has extreme parallelism.
It has no data locality and is suited for VLSI. Further these computers can
be stacked using rings or busses (...)"
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“What I've Said is from the Heart”

Ny Teknik - TEXNISK TIDSKAIFT 1989:46 REPORTAGE

RP8601 literally means Reduction
Processor project started 1986, no 1.

De siktar hogt med

Carlstedt Elektronik AB founded in an nytt datortankande
old supermarket in Partille, close to

where Gunnar Carlstedt lives. Main
driving people seem to be Carlstedt
and Erik Tengvald.

Gunnar Carlstedt for att ut-
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intended application area is again in B ' ' e aﬁm

b d d d . I . f_ h man sitir | bt I;Tl::: }:miv:;%:; tl'|s.::- ;:111 :;:tnét;ifznm datorbranschen. Det giller Ernn'::‘- ardaringarna, dlig-
e m e e au to m atl C C O n t ro I n I g te r m$$1m$mm : Det héivdar Gunnar Carlstedt och Erik Tengvald. Lan- Forsta generella spraket

eyt i dets sjilvsikraste datorbyggare. Infte shdacm utisiacdon baj.
il ki

- - program
iselkretsar. Hir slumrar 1 byggd I edelsbutik = 3 ar garvade programmerare till.
en oml livsmedelsbutik utanfér Goteborg skissar

‘och gror idéer som kan vinda Den 8v olika sprik som
aircraft, and that programms will be e de ph en lten smart dator med tusentals parallll proces- s g s
schen. 2 & o ¥ dérfdr att ingen rott i land med
Framfor en tavia fullklott- sorer. Datorn rp8601 innebér ett radikalt nyténkande och alt skapa eit mmm sprak.

rad med logaritmer sitter tvi Specialiseringen  bar:

written in the language "H” SEEEEE sdeedewsieduaie  SEEEREE
. Som halst frit att thnka ut on s SOK it KOmpOREeT UrprUnG:

riktigt smart dator. LAt inte liga brister.
S S N N WHnnaRI I Don i SV SUCH Sl teppd & ol BN s s i R e

sannerligen inga gigantiska arbeta med ett nyt, egenut- denna spjutspetsteknik, ansig nits med i de flesta svenskada- grammeringsviigen”. r
forskningsprojekt for detts, vecklat programsprik och statsmakterna. torprojekt under de semaste den som sitter stopp Tor nys
Tarken slocflcuiag eller pkio: . med ef madtiirs toon kndp - -FOrsrarst fck o amining: Yupo Acen Ocked | skapandst. . ganarationar av yasigt uitia:
aella program. Sidant kr bvirt-  past harndgralikhetermedda- om sin flygdsdor, Ericsson avden stbrsta AXEdatorn213, ia dalorer, robotar och artifi
om hindrande, Radikalt tink-  gens processorer och minnen. D8O, lit vara mindre skriiddar-  Ericssons lia

. . g
n ande kriiver helhietssyn och uumcnmaduren trig sydd och baftg &1 Gumnar ldgernaomenmetfullindsd ur helt_enkelt !ﬂr primkin,
can directly express a significan St & i SRt G
fdr kan de ocksd lyckas, sin mhnnnun uuuuu« Idet Andra fick slutfors arbetet. mdda blmbouaunmrcn—:l ronomisk och de uumvi!lllp
svenskhel och litenhet Lill Hiiiga sjutiotalet dokiorerade  Mee bans duglighet som kon- s byrd for  buggarna for ménga.
. . trots. ar sedan dess som en-  strukidr och Innovaldr inom nymv.mnn. 8 o a s, 2Dk baw o R ma pi ta
umtm:un forsbkt hilla sig  detts smals gebit bekrifiades ras uppdrag stl forséka. (P4 ken att gora en helt ny ‘antor?
ar e r r r I n | I l I I l n I Tror pa sig sjlva borta frin dammiga akademis- il ett originellt siitt av attame- FMV dir "Carlstedt-faktorn” ett  GAr inte utvecklingen fort nog.
. . ka miljder och stora foretag, rikanska fdrsvaret (Orsékte begrepp. Paktorn irpiochden mot allt storre fullindning av
Ds tror oimiigen pé sig afal-  berkLtar ban. locka over honom tll sig. multiplicerar vi svhrighets- tekniken. Nej. Enligt Carlstedt
¥ oL A Ingex (ardeiven - DWW ERraEM A/ 05N . #rad och kostnader med | vira  och Tengvald slir dagens tek-
respekt fér en datorindustri torer. De firsta flygdatorerna  Skriit for amerikaner projektplaner, berittar en  nik snart i taket. Systemen br

imperative] languages.” (Note that Ee=ipees Samgeiee SUCC L. SIS e ST

n S siingin Orapreilc , pundspetht dtaiiras oy it
d gilller det att hitta en till- mmu. Den datorn var tm- liga och FOrsvareis materiel- nar Carlstedt. vmm behdvde .grundliggande matematisk
riickligt bra produkt, ndgot ligen generell men extremt Tk bade siruth La lnfdc e, - var o6t aprik som kunde be-  modell for att beskriva det

20m g ott tekaikigh, Det gal  kompat, vilket Erivis spe- amerikaner om hur skriva alla sorters med. Losningar
lerockshattvararealist och se  cialkretsar. Dessa visade sig unn man il Avisler var och som direkt Kunds oversit.  bholika omraden har motarbe-
) . . i1l vilka omriden mninun Ara att h viskan packad nir tas till flirdig kisel, till en krets. tat varandra, Det har blivit ett

pack:
alt gira och kansks skulle en sonaa del av den ameri- Erik 'ron:vm var | flera & lappticke, en snhrskog av skl
sataningar has inte varit tek- mhnnn inte lita oss satte chef for anset e som i sin tur

Dk misslyckanden, - uian ncl inte lmpligtatt ~fiell inlelligens vid Linkbpings n mingd anpassnings-
V O O trategisies, anser de. Bet var in larmsignal o i leonsult, skrskilt inte en hbgskola. Med sina m:nu:mr.n hiinga lhop; Over-
L] m-m vmn av nittiotalet  utloste det nationella uumn. bygga en milithr da- :ed.tzn- siittare, , fysiska

it ha sin nya grammet f3r sty skaper virvades han i fjol av  lankar, grinssnitt eteetera.

>

Gue ST
*99 ERICSSON



5 Years Later, October 1994

The company expands to 50+ employees and
quickly need to seek external financing.

The Wallenberg Venture Capital firm Incentive
invests 160 MSEK in Carlstedt Elektronik AB in
1992, thanks to Curt Nicolin.

In October 1994 they pull the plug. By
coincidence Nicolin retires the same year.

At this point the company appear to be
dominated by Bertil Engman (CEO) and Staffan
Truvé (project lead).

The company files all its inventions as patents
and is put to rest, a spin-off named CR&T
(Carlstedt Research & Technology) is created.
This company is financed by Venture cap Bure
and works as technology incubator — but not on
reduction processors.
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Investmentbolaget In-

centlve har-satsat 160

ridda kvar i
- Sidorna 16 - 17

Mosaic hjilper
surfaren
hitta pa Natet

Programmet Mosaic - ar s
sjdlva bridan for Internet- € g7
surfaren. Det &r inte bara ¥
enkelt att anvdanda. Det ar =
gratis ocksa. Sldoma 12 - 14

forsoker Carlst
Sverige.
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“This is Still the Way of the Future”

The people involved in Carlstedt
Elektronik AB and RP8601 do not
generally describe it as "failure” (at least
not in media) but as an idea ahead of its
time, killed by short-sightedness.

2001 Gunnar Carlstedt published
"Resursteori for multiprocessorer” on his
website, and 2011 he published "RP8601,
a complete applicative processing
concept”

Paradigms changed: iy
- Now memory scaling is not claimed to be = Sy
the driving factor, instead it's program -

complexity L SRRSO
- Invented the term "applicative | L ,.,: 5% g&,&%
computing” L L R R Y R TR
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