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Transputer

Ali Dixon David May FRS, Bristol

That has a significant implication: "One of the things that can make it very disruptive is because it makes it unnecessary
to have any standards," said XMOS co-founder and CTO, Professor David May FRS, Professor of Computer Science
at Bristol University and the architect of the Transputer.

The idea to build XMOS came to me in 2000-2001", said May. "My view in 2000 was that the development of state of
the art ASIC was going to get more difficult as costs were going up It was impossible to raise money at that time and |
shelved the idea. In 2003-4 a bright student came to my office asking for an interesting project and | took this out of
my drawer and said: 'Try this.™
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Software Defined Silicon

. HDL(Verilog,VHDL)

— — —

XMOS SDS

Design Entry Verlog/VHDL (HW descriptions)
“Compile” Times Seconds ) Hours Days
Design Changes Rﬂbmﬁpﬁ single Repeat chip level P&R, timing closure
source and verification
IP Migration Rapid retarget Often redesign to new rules & specs
“Program” Data ~few Kbytes ~megabits 0
Achieving Thread scheduler | Hand-fitting and low-level manipulation
necessary ensures of the sificon and the design tools.
Performance guaranteed Subsequent design changes can force
performance of repeating the hand-fitting process
2009/3/7 function




%Lk Poits
E51-G4
el _J KCore L X G L_ It
im - Titn Tilm ?
L 3

o FLifk i
g Eli=k Saslich i ——
Izl ' I~T [ET-T -
“owl |1 xcor XCom Ty

= ™ Xcore

(Xlink)

LUipi i fd 03 Firg

2009/3/7

Tile

Tile



2009/3/7

Xcore

.
Charnal ands 3

B £ £ TR ¢ 2 2 ¢

{PLinks)



Xcore

32 RISC 400MHz
4 Xcore Xlink
( 8 X4 =32 )
(10ns)
10ns

/
Xcore 1/O
XC OTP(On-Time Programmable)
Xlink (32 ) Tile Xlink
1 400MIPS 4 1600MIPS
1/0 ( 64 )

Xcore Tile 64Kbyte SRAM(1 cycle)
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/O

o 1bit port pin
» 4bit port pin
» 8bit port pin
» 16bit port pin
» 32bit port pin
o SerDes

e Sync
 Timed /O

nri.inlr'l'n-
|# = Pant ned port wicth [1,4,8,14.37)
{1 = Hiek and Wisk Mecke {5kl ar Thil)
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#include <xsl1l.h>
out port led = XS1 _PORT_1F;

int main () {
}
led xsl.h
1F F
1bit
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XC-1 Development Car
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XDK HARDWARE BLOCK
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XC C--

— > (?)
— < (N
(port)
(timer)
par (PAR)
switch (ALT)
Priority XC

(Replicator)

Kent
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/O port

. (Predicated Input)

. (Timed Input/Output)
. (Timestamp)

. (Clocked 1/0O)

o SerDes(SERializer/DESerializer)
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(Predicated Input)

in port p;
Int data;
P when pinseq(l) :> data

P 1(high)
1(high) P
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(Timestamp)

out port p = XS1 PORT _1E;

unsigned timestamp;

p <: 1@ timestamp;

@

P 1
timestamp
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(Timed
Input/Output)

port @ time <: value; --

port -> value @ timestamp; --

time, timestamp

2009/3/7
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(Clocked 1/0O)

out port p = AS1 PORT_1A;
clock clk = XS1 CLKBLK 1;
configure_clock ref(clk, 255)
configure port _clock(p, clk)

(8bit)
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XMOS

xA51-G4
512BGA

Clock LEDs

Button LEDs

Button D

Button C

Button B

Button A
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& C/XG — HelloPort/main. xc — ¥M0OS Development Environment

File  Edit Refactor Mawigate Search Bun Project  Window Help
M@ @ @ KR D %0 Qi dF B Gee % Detus [ 00 |
[75 Project Explorer 532 =08 mainxe 53 = 8% outli 52 (@ Make | — O
] o
T T a BB e~
S 1_sinele_led 2 5 wslh
125 10_count 3 # BAUD_RATE
F 125 11 _szelect N N # SW REF GLKE_MHZ
125 12 clocked o _ o - ) # BIT.TIME
125 13 reb 6 * The copyrights, all other intellectual and indust @ pted: aut port [1H]
125 14 _buttons 7 * property rights are retained by XMOS and/or its 1— ® pled: out port [ED]
bﬁ?_three_leds 8 * Terms and conditions covering the use of this cod © uart transmit(port, char[]
{3§3timers 9 * be found in the Xmos End User License Agreement. & main): int
1S 4_timed_jo s S
125 5 flashing_led 11 * Copyright XMOS Ltd 2008
=% 6 predicated il
=% 7 par =i
IDC g chanmels l14finclonde <xsl.h>
=% 9 pass_led 15
.[}__(f:, clock léfdefine BRUD RATE 115200
51 HelloPort 17#define SW_REF CLK MHZ 100
i’.’&b Bifaries l15fdefine BIT _TIME (SW_REF CLEK MHZ * 1000000 A
[ Ihchudes -
(= Debug 20// Declare ports here
[:f mainxc 2lout port p txd = XS1 PORT 1H ; /* URART*/ v
=% HelloPort_completed aJ | X < | X
125 HelloThread [£1 Problems | & Tasks | Bl Console 2 . E Properties | %5 Debug 85 fBE-5-—0
T
I= HelloThread_completed G-Build [HelloPart]
=% HelloWiorld L a
2L leds '"Building target: HelloPort.xe' b
1= piano 'Invoking: XMOS Mapper'
1= art Xcc -0 "HelloPort.xe"™ ./main.o
'"Finished building target: HelloPort.ze'
v
:<> Wiritable Smart Insert | 1:1
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& Run Configurations

Create, manage, and run configurations

j =) }:"} M Caonfigure launch settings from this dialoe:
|type filter text | ._.<> - Press the 'Mew’ button to create a configuration of the selected tvpe.
= E! - |IZ] - Press the 'Duplicate’ button to copy the selected configuration.
EE 'c:lloaz = Dol ¥ - Press the 'Delete’ button to remove the selected confieuration.

o Hell 2,
bq Hells

E:] leds - Edit or view an existing configuration by zelecting it.

EE piaho

Press the 'Filter' button to configure filtering options.

EE uart Configure launch perspective settines from the Perspectives preference page.

< | ¥
Filter matched 8 of 8 items

Cloze

Run -> Run Configurations

2009/3/7
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& Project Selection

Chooze a project to constrain the zearch for a program

3_timers

4 timed_io

B flazhing_led
f_predicated
T par
8_channels

[>

9 pazz_led

HelloPart
HelloPort_completed
HelloThread
HelloThread_completed
HellohiiorId

04 G4 G4 G2 @8 04 04 04 04 G2 G G2

<€

H
)
—

(0] 4 ] [ Cancel

-
[+
\.
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& Program Selection |:

Choose a program to run:

Binaries:
) HelloPort xe

Clualifier:

iﬁ: nonele - #HelloPort/ Debue /HelloPort xe

(7] ] 4 ] [ Cancel

OK
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& Run Configurations @

Create, manage, and run configurations

= = -+l

|type filter text |

= EE Hoore fpplication
EE clock

KA Flashing_led

EE HelloPort

EE HelloThread_complete
Kq Helloworld

EE leds

EE piaha

EE uart

< | >
Filter matched 9 of 9 items

>

MHame: | HelloPort

Main . 09= Areuments | B Environment | %5 Debugeer B Source | =l Common

Project:

|He|l0P0rt | [ Browsze . ]
C/WG Application:

|Debug:’HeIIDF‘ortxe | [Search F‘roject...] [ Browze .. ]

Run or: () simulatar (&)

Device | ®WMOS ¥C-1 Board  (4036010)  » | [ Refresh list

¥Gare 1D

[ TPRun 10 server

[ Apply ][ Rewvert ]

7 I Bun ] [ Cloze ]
Runon hardware Apply NewName HelloPort
Run XC-1
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LED
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