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NSoC”

Environment

Intel FPGA SDK
for OpenCL

e C/CH++
« A7

4 stdlib.h

e mmult(float[l, float[l, float[l) : void
A mmultadd.h
*K project.sdx

¢’ Toggle Breakpoint

System configuration: Linux SMP (Zyng 7000)

CPU: A9 0A9 1
Open
Open Call Hierarchy Ctrl+Alt+H

Refactor

Declarations
References

Toggle HW/SW
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(Scala) (Haskell)
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class Max2 extends Module {

val 10 = new Bundlw { . \==ZH
val x = UInt(INPUT, 8) 95;85 j_”._a\ﬂ;g” 50D
val y = ULnt(INPUT, 8)
val z = UInt(OUTPUT, 8)} =HWitEm (F

10.z = Mux(io.x > 10.y, 10.x, 10.y)

}
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Observer Pattern

 Publish/Subscribe& £
« ObserverMSubject &= &8RRI S
« RxCl3ISubject=0bservable

:5%75UM ,

ObserverBase SubjectBase
N
A J_th z i * + notify()
,ﬂ‘ﬁﬁﬁ: + onNotify() Z +addObserver() A
+deleteObserver()
: /\
L | ] | é.l ________________ I
I— _____________________ |
: ConcreteObserver ConcreteSubject I
I + onNotify() + notify() l
|
| w
I |
|
| 1—Y=RE&K
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class Pin < SubjectBase
<pin_watcher DEH>
def notify(event)
@observers.each do |o]

Pin pin_0O
pin_0.addObserver do |e|
<Observer1NDESH>

) end
eg(.jonNotlfy(event) pin_0.addObserver do |e|
ond <Observer2DEH>
end end

Observer1
pin_watcher N—FDT7T

— K a7
\—FJ L7 Observer?2

IN—FDxT7
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LINQ on Reactive Extensions

ReactiveX

Transforming Observables

e Repeat — create an Observablg
e start — create an Observg#le that emits t
able that emits a

Operators that transform items that are emitted by an Obse

e Timer — create an Obgyg

Reactivex Transforming Observables

Operators that transform items that are emitted b

e Buffer — periodically gatheritems from an Observa
emitting the items one at a time

e Flatmap — transform the items emitted by an Obser
from those into a single Observable

e GroupBy — divide an Observable into a set of Obser
the original Observable, organized by key

e Map — transform the items emitted by an Observabl

e sScan — apply a function to each item emitted by an
value

e Window — periodically subdivide items from an Obsé

windows rather than emitting the items one at a time

e Buffer — periodically gatheritems from a
emitting the items one at a time

e FlatMap — transform the items emitted by
from those into a single Observable

e GroupBy — divide an Observable into a set
the original Observable, organized by key

e Map — transform the items emitted by an O

e scan — apply a function to each item emitf

value
e window — periodically subdivide items fror
windows rather than emitting the items ong

Filtering Observables
Operators that selectively emit items from a source Observable.

e Debounce — only emitanitem from an Observable if a particular timespan has passed without it emitting
another item

e Distinct — suppress duplicate items emitted by an Observable

e ElementAt — emitonlyitem nemitted by an Observable

e Filter —emitonly thoseitems from an Observable that pass a predicate test

e First — emitonly the firstitem, or the first item that meets a condition, from an Observable

e IgnoreElements — do notemitany items from an Observable but mirror its termination notification

e Last —emitonly the last item emitted by an Observable

e sample — emitthe most recent item emitted bv an Observable within periodic time intervals

2018/08/31 22
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Scheduler

« FHEX L v RZHlfEl 9 7z DL H
e f2&EZETimerfiz & -

Current

Thread

01 = Observable.timer(1) do
p “this is 01" Local
end : Thl:ead
J >

_ Local
02 = Observable.timer(1) do Thread
p “this is 02" } :
end
v
this |
timer(len,

scheduler=DefaultScheduler) v

= this i
EUSICHHU TschedulersZ %23
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SchedulerBase%Zf{#i> T Current
(ESNHERH EIEPIE Thread

Local

m_th = LocaIScheduIer.neW\[_ Thread

01 = Observable.timer(1, m_th) do
p “this is 01"

L
o)

02 = Observable.timer(1, m_th) do

p “this is 02" \ o

-

\4 \4
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def initialize() ,
gl i2c_stream = Stream.new(12C_BUS_A) 1“C B:US A
1 sensors = i2c_stream.group_by(2) i2¢ st
A {|d| d. sensor_id } S e
¥4 § for sensor in sensors do roupB .
L} @averages[sensor] =sensor.average(5) J /< Y N—F4b
=1 end

end sensors[A] Sensors[B]

avelr/a\g a\krag

= | def main()
l‘:I for average in @averages do
o p average[sensor].get latest() XEY(C
L] end P o 0x5678 W
N RxXTEZICSLVEBDE = = AV
2| end Z<BEEAY I LETHHEV F—520-957
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events = Stream.new(MIO:

count = events

.scan(){ |acc, x| acc + x }

S 0.v

:p0)
StreamZA 73 D M
.map(){ |event| 1 } N—RKRODI7EERT D
Map_0.v
module Map_0(:-+);

module S_0(p@);

Map O map 0( V77 ’
.din(w_0_0),
.v_din(v_w 0 0),
.dout(w_0_1),
.V_dout(v_w 0 1));

Scan_0 scan_0( To2X5>%

endmodule

w0
dout <= 8'd1;
v_din <= 1'b1;

endmodule FITL—k
DS HERY
Scan_0.v

‘module Scan 0(---);

endmodule
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buffer = input.sliding_buffer(5)
line = buffer.map(

BIT S ATED

SiTHEICUE (EHiAH)

1281THHAFFD

}
result = line.buffer(128)
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data

L] -
‘‘‘‘‘
. .

)
line = buffer.map(){ |data]
mats = Array.new()
i (0---SIZE) {

mats.push(ﬂhtrix[data:0][i, 5], ¥
data[ 101, ¥
LEYENN Array, Matrixi(d
LEYEIl A=/ —0O—F
data[ sncTus

}

result_row = Array.new()

mats.map() { |mat]

result_row.pusﬂ(mat.conv(kernel)]

}
}
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line = buffer.map(){ |data]
check(data == 0) {
do_something_1()

}

.elsewhen(data == 1) { CheckContext#elsewhen
do_something_2()

}

.otherwise { CheckContext#otherwise

do_something_3()

}
.endcheck CheckContext#endcheck

}
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e ThreadBICXFT—KVYIVERD
e CurrentThread(ZHVE S FTE S

Current
Thread CurrentThread
Local Current
Thread Thread
] : HW
|

1

! LocalThread 0O |

|

this is
] 01
o1 HW
S 1

| —

o2 HW
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Scheduler &R DFEIRE

« EXDThreadz R ICF VDO UIZVLWEE
(REER)

Current
01 = Observable.timer(1) do Thread
p “this is 01" Local
end : Thread
02 = Observable.timer(1) do : ' Local
p “this is 02" ! ThI:ead
end | '
\4
e this is
iEDstate™© 01
FyvOUTLES
02
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def func(data)

end

Stream :

stream_1 = Stream.new() FPGATCETT
grouped_stream_1 = stream_1.group_by{|d| func(d)}

array_1=1[1,2,3,4,5, 6]

grouped_array_1 = array_1.group_by{|d| func(d)}
JEStream :
CPUCGETT

7 — 5 CEVMBR CRENTONS
ZEMD S V\EEh
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i2c_stream = Stream.new(I12C_BUS _A)

sensors = i2c_stream.group_by(2)
{1d| d. sensor_ id }

averages = sensors.mapi |key, val|
[key, sensor.average(5)]

}.to_h()
>N\N—RICEVIRICcEESELImap

12C Bus A

|
i2c_stream

!
groupBy

sensors[A] Sensors[B]

4 N\

average | | average

RCXVYYRR YT RDx 78]

[N\—KD 178kl lNgenerator3Z] D3 ERET
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RubyOBEDRAREMNRKRBES oINS

events = Stream.from_pin(MIO::p0) ' M?thOd chainm UL (c < LY
Python t = events.map(lambda event: 1) - 2JOv IO RERLL
count = t.scan(lambda acc, x: acc + x) = -5 &> t 1’7*1’9:
VS

events = Stream.from_pin(MIO::p0) : Method chain 3

count = events — ‘ IRt o
RUby .map({ levent| 1} ) 7.[A91:H3%7é_: j“D Y Dt

.scan(){ |acc, x| acc + x } =ULVOIHMA U]

ML/DLMI(FICS#E(IPythonICEEBEL TL\EZL)
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! 0
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