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AUTERABTIVE - BAN WATY . AVetifiel § MIBLTRCORE EYETHAR a ra m I f

i AUTOMOTIVE E/E-ARCHITECTURE TODAY

0 7 series wiring harness
Length 2751 m
Connecting Plugs 520
Weight 43 kg

Electronic Control Units (ECU)

No. ECUs 28 ...74

CPUs ca. 230

GPUs >5

Power PCs 3

Busse CAN, LIN, MOST™,

Flex Ray, Ethernet

Other ‘
Software 3-5 GB Application

15-20 GB Data /

http://www.across-project.eu/workshop2013/20130121 BMW _ HIPEAC-Conference.pdf 19
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CEREN—ADHEFEIZL

#include "types.h"
#include "core.h"
#include "reader.h"
#include "printer.h"

void throw(MalVal *obj) {

= mal_error = obj;
H KEE%IE,O) e :
MalVal *get(MalVval *obj, MalVal *key) {
ﬁ:ﬁ% MalVal *val;
switch (obj->type) { C
case MAL_VECTOR:
return _nth(obj, key->val.intnum);
case MAL_HASH_MAP:
if (g_hash_table_lookup_extended(obj->val.hash_table,
key->val.string,
NULL, (gpointer*)&val)) {

£
=

[l
i

return val;
} else{

return &mal_nil;
}

case MAL_NIL:
return &mal_nil;
default:
abort("get called on unsupported type %d", obj->type);
by
¥
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SwiftSiE
Designed by Chris Lattner
i (LLVMO L BIBARE ., ELVDS 28K, T 20LVA)

From his Blog

= the experiences from Rust, Haskell,
Ruby, Python, C#, CLU

= Playgrounds feature and REPL were
a personal passion of mine.

http://www.nondot.org/sabre/
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1FRTIZEWN =G SEHRNE

SwiftE ;i 5%t L TH TS
Designed by Chris Lattner

-SSR
-JOk2A(EVT
REPL (Read Eval Print Loop) L
REPLEIE. A7 RSAUMNLaARUR(TAY SIS DGE)EADALT,. FDIBET
A3—=TN)A—HEBRRLTEFTLTNSBLD,

B&oEL=705 5 LEHLI-WEFIZEET 5, (LISPHEDIREE)

Playgrounds (i&1%)
REMICENMEZHERE T OIREE,

Control-Flow Debug &
Data-Flow Debug WA AMEF]

https://developer.apple.com/swift/




REPL and Playgrounds
i 7R AMELT DI=HDIRE

C | C++ (Java | Go | Ru LISP Ruby/Python SCALA | Swift
/14 st
REPL X X X X X O O @) O
Playgrou | X X X x | x O OSciRuby, @) O
nds Plottin SciPy scalaplot
9

A A A

AR A Aonle

Google || Mozilla t2 2=

RE RE




REPL and Playgrounds

i F7ORAEY

JD-HDIRE

MatlablIZEIXEH B
- EREY

-JARRAEV T fRETZ o1

C++ | Ruby/Python | Swift | Matla
REPL X @) @) @)
OCling
CERN
Playgrounds X OSciRuby. @) @)
SciPy
ODraw
CERN

/]

L

Mathworks

RE
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BTHEZEHIRUPYAFRA BINEBINSE A LT
(B, G2, 5#(oo+fo). REM=HHAOT L =032 =T 1I
FENSAZS2TAIRRIDINGZ AL TRER)

:. RuPy: Ruby/Python
Swift RuPy Crystal
PYModelica JRUbSy'R X vish MRuby RUDyMotion
Copper : CIRUDY
PPEL Julia KL Coffescript BRICK
~_ SciPy Groovy RUST  Elixir
Modelica - Go Ecmascript
.......... CLing  Koka Noop
Kotlin
R < C/ix_: Clang OI::RT Ceylon
C++/11 F#
M Zinc HAXE Scala

C C++ Javascript Lua Java C# Erlang
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RUuPy Direction Rupy Conference since 2007

| people twitting as follows in the Internet

= SCALA is Ruby like Java (More Functional)

‘s RUST(Mozila) is Ruby like Java,C

= Groovy is Ruby like Javascript

= Elixir is Ruby like Erlang

= Coffeescript is Ruby like Javascript, into Ecmascript
= Julia is Ruby like Matlab, R

s C++/11 is RuPy like C++ (More By Boost)

= JVM7.0 finally Invoke Dynamic

= Easy to Read, Easy to Learn, Easy to think

= Less Noise, Less Celemony, Less Magic Spelling
=« Comfortable, like, Love ,s0 Community love RuPy.
= Computer Scientists respect Ruby

=« Small Talk &LISP communities respect Ruby



17 1H)MEMm EADL
00 S000FELYA TS THMNERITRE AN

? Result -

Serious UML 1.x weaknesses detected!*

missing concept hierarchical decomposition
divide and conquer (top down)
building blocks (bottom up)
bidirectional interface —
missing concept for logical components
missing concept for mapping to physical components
missing concept for encapsulation UMLIZEIT5H
black-box approach for just the right level of detail AD L* E = 0) 55

Sz iEtE
*M. Broy, M. von der Beeck, P. Braun and M. Rappl: A fundg@®ntal critique™
the UML for the specification of embedded systems, unpubifbped, 2000
A Ames Laboratory [-b Fachhochschule Bielefeld
/@) '\ US Department of Energy University of Applied Sciences

2% : ADL Workshop200http://www.forsoft.de/zen/publications/2001/AdIW€A0pdf
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ANTASZFRENAT)YER

» UMLIZESLLAN)LDY—)L, TLYMAZ O R BT E
ICIEBWLA, ADZEOCATAD T RGEHEBOERY
JUNMTEELLY, (ESL: Electronic System Level)

= UMLE/NAT YV RHIHS AT LR EF,

a Matlab/SlmuImklif\TEl DT R INAT) YRS

PRI
L d

0)H2 L3R U NHNME F|
HEETEBEFETEAE OS24 —L 3> 08E,

o %17_1ﬁ‘éfcdi’l‘%ib\%ﬁf%étb\bhé

s UMLEAAY =7 R N\ AT1)yR1gfEiE A~ L

(UML2.045sysML)

* Matlab/Slmullnk_li ITHHTEmILEESN TS
BE#7 09 7309 E B DO E R (BESEI FZ5ETH)
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ATASZFTRENAT)YER

UML & Matlab/Simulink

UML Simulink
Unified Modeling Language

File Edit “iew Simulstion Format Tools

Farman

i THmE | RIvTE)

| g vt = £

Sradaim | Peolassai
+ racen : inl # Lt Sharieris - haj —_—
Log_0p0 m”
Log_0p7 -zl I

Conditional_Control

B A stant?
Simulator running Goretant
Ered Eob Hank Renes Subsystem
:Patran Myaiter Cook :Cashier
! order food | Pausel (Unpause] Log_0pg Subsystem ]
order food ! C_FRCALC

sere wine

serre food 'ﬂ

Simulator paused
do/wait

*_moment

[Data rpquested] Constantd

Log retrivial
[Continue] do/pimntiog

xd_fflsor

pay

Constant3 C_FLCALC

z
=
=
2

httD://ié.wikipedia.orq/wiki/ 55
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" Systems Englneerl Requirements Engmeermg

N mmmnnnnis ::::::::::::::::::::::::::::::::::: ___________

- & ot - TRTIOFNIRE
Arch_'f?_‘f?_‘?fe Engineering

= VIR 7 Gy 5=u) T2 | TR 7T IFEIERFEEL

g Software Engineering TLV5.

1
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Copyright 2009 NTT DATA CORPORATION
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/ZTL\/')’ XTIOFVYLARJL(BULEREE)
RETOEEN

, BARB
50 1 * BA:10% #H:505%

30 4 2BitaE
BH:21%

L

¢ BERER, &5, 28
10 & ZARER BHEARR BAT0% #H3.5%

0 ' ' ' | RBRBAE
0 20 40 60 80 %

($#3)NIST, Planning report 02-3, The Economic Impact of Inadequate Infrastructure for Software Testing, May 2002

e NI o os e b comvowaron |
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MBDORE A 7/ FOSS5LEBORELEH 2

"M KRR I EHRE, FOEOHREO LR INDEATEIL,
‘MBD/MDDET7 oML —2 [BEE/7ARNAEL S

= MBD&EMDD

n E(FEEREIL, BHGEMNTRALTULEL, (HES
LD TIEEL)
s TRREL. R BIETRERINEIREELD ?
= EIMLIEAS, visualb LG s, T4—k/\woZEE50)
AL ENEER, AN) VIR T THLEE) ., SERIZM
Mo T,
s VIO T7 TR ESTE AT LRI TELLY,

s 26 EFRMBSE(ET WA —AYATLAIVY ZTV0Y)

» Matlabld>2alL—2a U hGE.
AL T, VisuallbkL TR DK ED KRS,
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http://www.ipa.go.jp/files/000035408.pdf
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:L MBD&EMDD

s [FHRORATLODETILR—IAFHAFED KK THAMDDERIAH
DATLDYINDITIZEITAETIAR—IAFRDRKRTH

45MBD

s MBDIZ (MATLAB®/Simulink®”: &€ T) RN =D ETILE
ERL T, 2ab—2avigEE TV oa— 2 BE AR
T35, [[LEDMBDIIZETILCRFEZT HZEEHE (MDD

HEZEDMBDMNEEND) ZIEL . FFIZMATLAB®/Simulink®%

B9 5imE IR FEETIX. Model Based Development
withMATLAB®/Simulink®:RITT 5D N — AR TH 5,

= MDDIZYV I+ x7HFED LERIIENSUMLEZ{E > T

R

HETIVEERL. RRICEMIELTO—RrAEEELTL,

(ER23FEEETIAR—RAFEB M FENHREE
http://www.ipa.go.jp/files/000026871.pdf)
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1D EKEKEA~. &l 3% 40D FEIE

Software Engineering & Architecture Engineering
& Systems Engineering DR
@ I&I &I, &l

15016949 & IS015504 & 1S026262 DA

@ P&P&PA., &l
People & Process & Product_Technology DB

@ V&V&VA. ¢l
Verification & Validation & Valuation DR
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D EXKEKE~DZEAL
Software Engineering & Architecture
Engineering & Systems Engineering

= EOFX (Software Engineering)
« BEFHABAELNS, TEHRYBENDLSIZHS,

= EREDEFX (Architecture Engineering)

s RETOLER. 7T—XTIOFVEREPBAENOT—FTTIFY
TEFRIZRMYBENSELDIZES,

» EREKEDE:{t (E&RE + Systems Engineering)

s SHIZER.BERISEELTHARAAVATLIEZPER
TENEHIN., KETITRUBEN TS,
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Q@ IKIZI~NDZEIL
15016949 & ISO15504 & 15026262

—+

» IO 1SO16949 (ISO9000,Q59000)
s mEVATLERELRET D,

» IRIDEFH 1SO15504 (CMMI,Spice,Automotive-Spice)

s MESNT=REVATLOLET, KIREIELIZYIND T
AFEZ. BEARMNITORZRELTEE TS,

o IRIKIDEFK 1S026262(Hi5EL <. IEC61508)

s MBVATLA . MEJOVR, MBEHEEHEELTRYEAT
AT x mBBGE: 74—, t374—7AYN  HAZOP., KiEfRETH %
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3 P&P&P~NDZ1L
People & Process & Product_Technology

‘ £ BOSCH, Future SPI at BOSCH”:SEPG2003

3ODMEEIC, BICNSGVRIKBYBOENEE,
HARTESE
s POBF (People)

» A=, TFEHRFESNIRYED,

s PRPDEF{(People & Process)

« BEAEENCHHBRERAZITL. AEIOEREHRTEL
(CMMI, Automotive-Spice)’zEEALTLYE,

» P&PRPDEFK (P&P & Product_Technology)

. SB[, BRABARESELO:SD, WRKEHA
AUTOSAR%:E DF S5k T+— L&D ZD L TTOE 7k
SAVBEIRD LTSN BEERYRA TN, 74
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@ V&V&V~NDZEAIt

Verification & Validation & Valuation
h 2% V&V:http://blues.se.uec.ac.jp/mt/swtest/
V&V&V: http://computingscience.nl/
, VO)H%{‘E P puting

= VFTO+EX(1S012207)%5FY . 9A—32T74—ILETIT
REELTL,

s VRVOB{X (Verification & Validation)
» VETORR LGRS ETIETIERRIELLELS, SERL
RHIICEHTIK, BLEROVRATLLRILMG,
YT, (IVRVAHEELTLNS)

it

s VRV&VDE (V&V + Valuation/Variation)

» VRVEEIZLGMSL., AEROXUNSTAZT NS FFE
[ZHRYFHA TL,
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MEELZE I ?
WeEEZE ( Functional safety )
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WEEZE L ?

HeBEZE ( Functional safety )
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BERE(ITRTEH/N\—LTWLSDIFTTIEAEL

i*ﬂz“ EREEWTI ADFIEOLENE
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» BHEBELTESRAROERLIasPar JARLEHI THE SN TET -,
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