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Abstract Recently IoT (Internet of Things) technologies are evolving rapidly and are occupying the interest of
Network fields. IoT devices have low performance so that it is mainly used as wearable or health care devices that is
required to be light weight, small-sized and low cost. On the other hand, it is required to communicate interactively
like M2M (Machine-to-Machine) and to process as UI (User-Interface). From this kind of circumstance, IoT devices
would do communicate with network and process interactively with the result from the network. ICN (Informa-
tion-Centric Network) architecture is suited for ICN architecuture with programmability that combines network
processing and IoT devices-task in terms of controling packets with Content Name. There is no architecture that re-
alize this processing. With NFD (NDN Forwarding Daemon) of NDN (Named Data Networking) project, this paper
suggests the extended flexible ICN architecture for IoT that lets device in network layer processes IoT devices-task

and utilize virtualized multi-NFD.
Key words Information-Centric Network, IoT, Network-Programmability, virtualization

1. BU®I Ty b= MU THR L, 20O BHEEHET 2 Z LItk
TRV AT L20HEE L2 ERT 5, \ANEHRS > 7 7

WA v F —%y MEIRE GEL L, R OEREE, 735 ELTEDLYODOH %, KiiZ 10T (Internet of Things) & 2 \»
WEROFE, B EOAZRLELAZaIa=r—> a3y Y — & M2M (Machine to Machine) &I 2 EMOBIIZ XD,
NELTORFRZT TR HRICEET 256602 T8/, 5 15 B B Av— Lo T4 AL, SBRIEIEL0BHICE

01—



WTHFIN R - ADAIHPRKESCHFIN TR 5 .10T T
1, Pk EIEIHREVC DT NA A (iR) 3%y b7 — 2 IcEHR S
n, 2N PHEICEEZ{T) ZEBPHESNTE D, REOF
HTIE 2020 4E F TIZZ DEAS 500 (5205 1 IRICEET 2 &£ &
nTws B[] .

IoT BFEERZ 2y bP7—7 Tk, ZNEFTOADITII 2=
r—vavEhbE Lty b7 =7 L IIARRNICER S B
ZUE, % D = Pk Y8 7k SN0 Bl 2 B i
THERINT LB, ]/ — Fic o TR EFR OB
225 3D THIFID AR Z . Lzddio T, BERN 2 L L 724
VIVY v MM EE ) — NICHbE 3 2 LIS TIER
THEHIHS 22 B — FTirbe 308 b &0 TH
T RMDH 5. T, vy — FIFHEMEEZ Mo
7o DEREE LR 20BN D D 2 OMWE EEERE)IC X 2 HERE
WEEZROTVB I ERS, / — FOHBEEICTOWTIZITHE
BIO/NILKTBERETHD, /) — FOUME L EE B
THEBEHKD 5N B R EDHIOET 2

FEC ToT iIcB W TSR 258 % L CEifE%2 92 M2M T
i, RO 2y V=7 DX Ik YERDOKEE ) — F
ER VHEROIEE ) — F (v 7)) ILREBRaINnTEY
HARMICHEAAOERTEEZ EE LTEL Ty 2y b
V=7 E3ARENICEL . Tabt, AT oML EES,
WAHRDBFIZOWTH —~EERT 20HENH 5. £ 7, B
HHEIC B THRRRERIC D & D0 X ) ik Hilf 2 528§
57, EWMONE, T, £i5%2179 20 0k &b
e 2 DR Ll e EBEH I N T0 B 2 EREE LW, A
TRGRAAY A R ZFERT 2012, 7’07 LAEE%R
M2M WfFIC & 2 BRAREEEDNHEBHIN L 2 &, Thbb M2M
WEICET 37528 5 4 ORBHIEFEE NS

L2 L %236 10T @ M2M #ifFE X CEEEEE I8 w7
05T 4 2T 3 2 L RAS TRV, 2B L
LG HBOEY Ly TFNAL 2ADHE0ET 7 Faz—FRE
DI YR/ = FAKROFERNZIERINES L, S 5188
LROENBIEDPSIV /) —FIZBW IR 7V /g
MERMALTu 7Y T4 2 AT 5 I LIIBENTIERY
mBbFons. gty /) —FOLEIZIA CPU 2k
LTE5Y, 2020/ —FRMAES 0 /727 Cldn
WREDHNLH B, —T, kv Ry P =T DL IV
CBWTHEHRZIE, WL, 20MHRE2 b i v 20T
F 22— TN ZADHIHEZT) FELEZ 6N DD, —HD
EWINE L HIfBs 7 ) —Ficghans kb, v
F/ — FRLOEEN D HHZEEE 21T 2 LITdE L T
R, vy ) — PP RER LR 2k EDflfRH 5. T
&9 R E IR T 270, AfEcldsEio 7 7o vy
VT 423y b7 —27 LT 248 aE 2 Fikicow T,
BRI SRy Y —2IC kD ERT 3 L2 HE LT 3.

HEWER Ry b7 =27 L3 EERA ML VI =%y b7 —
X¥77FYD—2L L TGEHIN TS 2y M7= EfliTH
3. 22T EED IP 7P RLRAICEDL D, 2vF vy 4AK
Z7RFLAELCREHREZE %) 2 LT, BEDA V5 —

Fv MCBIT 21 2 EHECcH 2 T (what)) 234k &
Lkcalazr—vaviEHT3. ERfEry v -7
i, R (av 7 v y) EROREHREEZT) 2 & T, koA
VH =%y MZBOWTHET 2 MEREER L EREREGT 51
WMOMMOKEA) BN, HRIEN R v b7 — 7 DEHERRE
ELTET2ar5i vy ryyiallkVEWRzERy b7 —2
NIZHHICALE X ¢ % 2 L3RRI & 2135, E@RIE % v +
T—=21lBF5 T7 FL A a4 d % T(A[HEE2HT %) 4
i) X EIERBERERLE S 2 L0, Mfliinay 5w
VORELT TR, WEINL AT A =7 ICX>TEWICa
VT v RIS DR R ERISSEBITE 5. Bk
MIZiE 2 E IO HI 2 IEFIIEOSEICB VT, 7L —24
L — PR, T a— Pk ERANICEEL Ca v T
VYERETI TSV —2 a v VolP I8 B SIP & 7' F
Vv SR AHOBERFIAIC Yy €V 2T 2 Gl ERELIN
Tw3 2.

COMWEZIGHTIUL,M2M ICB ) 5 BEEEEEIC oW, B
Mo E AR avy Ty EEERT LI LT
BEARTHIH & B WEUS % AT FIT R R BE 1R S I FEH T
E5. Iy R/ — FIZH% 2 AHT O E D A CREHRITE I
A THSEIEAEETE 270, FAEERICIBY 255 3 A
ABTNAL AT BT, AHEE O TS EE I o
FHRMEE LCHETE 2. DLk X )i, BliER Ry v —2
DRI ToT DOFEZ MR T 2 DICIEF ITHAED H W & v
Z5.

Lo LADs, HREM Ry b7 —2%2H0Ck ) EER
M2M DOF§abHE 2 R X E 5720120, fdo@Eh 2y 7 —
sEc7/ur o) 74 2REL, bWk — FicB»
THAY 2 A AR (v b7 — 27 Nilf#l : in-network
processing) %M 24N H 5. FWEFEA Ry b7 =21
BOLTHINEFTOMATHERD T v RAa—FT 4 v 7Rk ED
Fv b7 — 7 Wil E FEHET 2 Fikk Sl on TG I N T
ECWw3 3] A, EHiER Ry by =2 HKIC TR I
TAERRBL BRI A A2 ERT 2007 —%F
7FrIZonTRELHEHNPEIN TRV, 2 2 TARTIE,
EHIEA Ry b7 =2 Tu I e 74 BT 5 PR
E LT, a v s AL E I THBIZEM 8 I B2 B R
Bl I | 2ok ) — PR S e Sk Ry P =2 N
R L, Chzlladbe sl tickoT7ursi<E
V74 2F T2y b7 =07 —XT 7 F x2IRET 3.

2. BAEWRR

ICN Of&% 0T ICEAT 274 74 7HEKEIH L Wb o
TR, TTRELDMFEZFICL DN B I TwE LD
5TH5, HlZIE[4 T&, NDN 7R bRy F ETIoT %5
WE 2007 —2ARFFAIZOWTRENT VS, ik, [5]
TIZICN OFHT F V) AIO W TEHINTRINT VLS,
ZZTHIoT AN ALI—Ar—ALLTHITFENTW 3,
ZOMD IoT DL—R 7 —ZADHIE LTHR—LFxy PEBXIY
HEMS (Home Energy Management System) ~®D& A [6] [7].

) N



# 1 Forwarding € 2 —)l

Forwarding Pipelines Incoming Interest Pipeline

Outgoing Interest Pipeline

Incoming Data Pipeline

Outgoing Data Pipeline

Forwarding Strategy Triggers

Actions

UCLA OEWEADEA 8], 22— k271 v FADIEA [9]
BREPERIN TS, F/, ICN ETIoT 2%ET 285460
BREREE LT, P2 ey Zflfl[10], 7 FLy v s, v—
F4 v k¥ 2 T4, BRER2 2EBEFSNT
W5, [13] Tl, Publish/Subscribe #t# % 27z ToT D FEH
FHEIZOLTHENIN TV S, [14] TRIA YL AL Y Ry
F7—27IZNDN 7—%77F v 2BHLGEDO N7y 7
FERFEZ >IN TwE, IoT P77ty 7D ICN 2
YT YU F Yy Y a iz o TR, [15][16] THET S 1T
Wh, L Lads s OB TIE, Z2DI13EA LR
VY EROIS ORI £ > TE D, BEEHIE % & o 7 K
RHHERHE ORI E TICE > TR,

3. BREF &

ICN (3B THIAH & EEUTS DM AT 2 B D TS 1T
HEEA7—%7 7 F v L LTEHI N T 5. ICN H3E#H]
cHv3aryFyyHzefilis e LOEHL, 2y F7—72
(SR D QLB & S T 2 2 & CIRR O U & 6 & A A
B IR N 2 EBLT 2. Rl [HEdEm e v b
7 — 7 D% T —F T 7 F v viz o, NDN (Named-
Data-Networking) 7’23 =7 @ NFD @ (NDN Forwarding
Daemon) %\ THEE$ 2 [17]. NFD 257§ 270 IiCid
C++, Boost C++ library, ndn-cxx 3FETTE 2BHETH 5
WIEDD 5.

NFD (2% Interest & Data DZAFRHIABNE 2 Glid &
ZUERHE (Forwarding Strategy) 23335 X 11T\ %. NFD I3
C++ TRtib I N7z ICN X T —E Y THD, 6 ODDEY 2 —
LVTHRENTVS. ZDOH) LD 1 D2TH % Forwarding €
T a— VIBSHERN Ly FoflflziToTw s K1
NFD @ Forwarding € 2 — )LORKZEZ R L T 5. 11
NFD D% Forwarding € 2 — VOO LIKE R L
T3, 23 ICN O 7 — iz RL T35,

* Interest

T=FHERN Ty b, av Ty AERD

e Data

Interest LML 27 ¥ V4D Data BRTIC%>TED,
INZRFELTVWE , — PR PIT 22 LXET 5.

¢ FIB (Forwarding Information Base)

Interest Z AT ZBRICED Face » 6K/ % R 7. [FHa
YT v 4D Data ZIRET 2BICSHT 5.

¢ (S (Content Store)

before expire
Interest

Interest
loop

after receive
Interest

Interest
reject
Qutgoing
Interest

* Interest
unsatisfied
before satisfy unsatisfy
Interest timer

Incoming
Interest

Incoming
Data

— ¥

Qutgoing

straggler
Data timer
PEIE]
unsolicited
1 Forwarding €Y 2 — v
FIB Face0
Name Face U
&——  Mobile
/nodeA | <«———e | Phone
Index
L y g =
: BR% 78
CS ;
P acel
Name Data - [ C

}_ |
/nodeA/temper/20170214 |

PIT =
\ Cc=Cs Face2
Name 3R Face PpIT
F=FIB
/nodeA/temper/20170214 0 API
—

2 ICN 05— fid

—
- P Internet

FHOEN Data % CS 1% ¥ v & 2 LT, Interest THK
SNULEET 5

¢ PIT (Pending Interest Table)

%/ — FH D Interest DREMIER.

¢ Face

ICN TDOA v¥—7 2 —2A

Forwarding Pipelines

¢ Incoming Interest Pipeline

BOBHEZRH 7 v P THBEN—T Ny 77y L THhEhE

L, PIT ~Disk, 37 v +®  Nonce (/37 v bL—7%
AT 270 DEE) 22 LNV —7 L Tk i, CS -
FIB ###&7& & E%4T9H. CS K% 7 4L Outgoing Data
Pipeline ZMEOHT. ZIF1UTA 7 TP ZFNHT.

¢ Qutgoing Interest Pipeline

=Ty Zo%ry b TRIFHIUL Interest E(FPIEL (send-
Interest) ZWEOH T

¢ Incoming Data Pipeline

=Ty Jo%y FHERL T, PIT Z2#E T 2. #%4L
721} U Data Unsolicited Z MOV LT 2. %47 4Ud,
CS IEM L 4T PIT Entry 2% L PIT %HIEx L Outgoing
Data, Pipeline Z -0V 7.

¢ Outgoing Data Pipeline

V=73 787y b pHERE L, Data 2 PIT ZJLICHESS
5.



Forwarding Strategy

ANTTOIIRAZRMKL, LTDOAY Yy Rt —nN—754
K952 L TAREZEET 2.

o Triggers

After Receive Interest:

Incoming Interest Pipeline "COMBA D - 7 ICHEO
S5 Interest ZERD R+ 7T P EORLZFFAZERTES.

Before Satisfy Interest:

Incoming Data Pipeline % & WU & 415 . Data ZER D
AT TR IR EHETE 5.

Before Expire Interest:

PIT =¥ b Y 23KRAS 2 B

e Actions

Send Interest:Interest % %59 5.

Reject Pending Interest:Interest % #4179 3.

AFZF7Y 7417 bV (NFD/daemon/fw/) ICA + 57
7 IRRMK LT 0T F L7 7 A NEREL NFD 22y
NRANTBEIETERLALAN 7 TR K BUHEFETT S
EDSHIREIC 75 5. [18]

IoT MiRD LML HRIRLERITIE 2 % 72 0121345 % DA
@%*Kﬁbﬂ@%%ﬁ?%%%#%%.Nm)@i%ﬁén
AR LI, RIELEaYTF UYL L& L DI %
ALITPIREDERT LI LVHETHS. L L, o
NFD 12X L, 7 L W ARTZE & 3§ 2 B 23809 % 72 i
&, B NFD {138, $izianl 72 08icd4 22 5
TIOTATTLT 7 ANERELHE RN #2ITo R
IZ NFD % Wiilsh I ¢ 2 408035 5. Z D, ibdD Interest 23
B L TOMHERIGU 2 2 LR CEHNINS 20, M5
?ﬁ%%%i 2BEZNDDH%. ZOMERBERT 70, A2

ICHSZ L 7 NFD 29T L 2o 2B S €2 2 Lic kD
%5%mxﬁ SN BABEDEA B L OEH KL, flid> NFD
PHBEINGOIBREZHEZ 5. Zns 2oy — F LT
FirsE s ary 7 HRIMEIC K 5 NFD 0% &Lz

a v 7 HRIEMEIZIE Docker Z W %. NFD % FEfTA[RE &
RAIARA=VEERL, SR A=V 6 a v T F R
T 5. AHTZEMIC & > TR UM 2RI 5 720, AHT2EH
WKWIELTa vy A V&I NFD 29 A A4 A=Y IZH DAL
IDLE, %3V%%HVX74X—9#2774wyZ%A
DEFEHEITIA—N=VLA 774V AT LBERICLD
NFD JEIZR A A A=Y PEMI NS Z LId7 . Docker
TREHEDOa vy 7T rAL2EREL TwskEry by -7 %21
HICHRRT 2 2 EDHHET, 51K/ —RFJtic1»nay
TTDOHEFRAL Ry b= E—FTHEIEIE 5 Z LTk
J=FBXVO/ —FHOMD a2y 7F L OBz EIT 2.
DAVTFENTAVTFERS o, ATRMEIT L ICES
SN EITH) av T r2zAHa Yy FF LR ~NTavT
FEIA VI =7 2 =A% 228L, /= FPEHLTVw5E 2y
F7—2 (IoT %y b7 —=27) LavTFDAHATHRL T2
Fy b= (AvTFRy v =) KBTS NTavT
FTREZE LTy b DAy Ty HOFHT V7 4 7 A%T0

WK E N 5.

loT Network —

mm
h m

| S ntainer Network
Ve
\\) . ~ "/.“
/ fﬁ \
N \ ,/:‘ -—
- //
3 RBET—FXT77F%
A A—STFAIL
NFO____ -
[ funcF.6.H TR gy ouzr  auss
[ =T NFD NFD NFD
func fune func
REAHDWERSTUOEM
‘ aVTHRT A
NFD®fT  ovTS

. . NFD
Ve + BMLLLBR ST func
func| |

HLCERLIMERNSTUOBM

4 o v T sk

NS 5. 2R
Interest: /func-F /varl/var2/var3

ZRETLHE MM F 2FTTELZNMa YT FICET
3. F %, BT LT7 4 7 AUNOERII 0 ST LAFIEICEIT
ZBBOIHZEKRLTED, Wila vy FFiaIns o5l
5 U # AU 2 T B [19).

RET—F77F v ay T FoBEMEIZK 4 1077
a v 7 FHiReETH—O NFD 23T TE 24 X -5 EH)
5.

(1) ~"7avy5F+&RA b2y b7 —27F— FCEESY,
IoT %y b7 — 2Bt ¥ %.

(2) ~72v7FdNFD % IoT % v b7 —7 Lok
A EHHET 5.

(nfdc register ndn:™! udp://nodeh) *?

(3) WFF 2707+ F 2@fES¢, NFD 21
7avFFONFD Ll avy T ry b7 =7 2R 5.
(nfdc register ndn: udp://hub-container)

(4) P2 v7F F 23%(3 L7 Interest 12X L AL % 52
T2 X9CA Y7 TV2EHT 5.

(1) 1 v— b 44RiZeR
(3E2) : avF ¥ Y4 ndn: 2 nodeA I UDP 70 L 2L THXRTES L)
1B



(nfdc set-strategy ndn: ndn:/func-F-strategy) ™

(5) N7avy-, U F 25l L 72 Interest 25215 L
7B BRa VT F SRR T S k) ICHRET B.

(register ndn:/func-F udp://container-F)

(6) RICHLCAUME G 2E&KTS. WlHlary 7+ G 2H)
fESE2. LoL, LA A=Y G FERIN TV
DTHIUANTTETA L7 FVIS7 74 VZEINT 5.

(7) avs+ETav, 4 Lzi7w, NFD 25772
VTR 5.
(nfdc register ndn:

BAEWRHE LT, b2HRICZ7ay X LYY 3 &
(B,C,D) 3%y b7 =7 %R LT I8&6%2E2 5. =7
a2y X i3k vy 3 BDIMEDRKAMEIBIMZEZULEIEY
Y —EREfTOI, 73y X G R AEREN %R 5 T
BEOPHRHTEIRVDT, A%y b7 =718 2 MR A

Iz

udp://hub-container)

Interest : /Function-F/SensorB/SensorC/SensorD

ZRETS. 22T, A—2y P —27I1Ch 202 H S Ik A
23 Interest 2ZfET 5. A ITIFREL T3 a2y 7 HELS
7 NFD BFEHEL TS, ZoavyFran7eLlcary s
FRy b= EL, W F 29 35 F 2% Interest
) CHBEILAIE T L 7 4y 7 AKX DB AD Interest &
N7avFTFEBELTIT v M7 =726l d 5. X 3 13
RET—FT7F D2y V7 =7/ Z/RLTw 5. 25
L7

Data : /SensorB, /SensorC, /SensorD

ZIGICERI NN E2FZTL, BokinEk X Ici%d 3. B
Hzpe L, Rz 7ary X LRERYY 34 (B, C
D)%y F7—=2%BRL TS, Z7ar X ity 3 A
DREDORAMEPEEMEZ A USEET 29 —E A %1T it
W, 73y X B HassE 2o TR TEHTE R

DT, [[/—%y b7 —7I1H 2 AR A I

Interest : /max/SensorB/SensorC/SensorD

FRETS. MAAFZLVYORERED, WHETVW3IE D
Uy oRAEEEHR L7 avIcT—Y 2% T 5. =72
NIy P =7 ICREBRORKNEEZERT 23T v E

ZRET T TIT I WABZ 7§ 2 L TE . FHIN

EbDIREDORIMAZ KD 2856, 2 v T FIChvMAZRD 5
WFAZFLRLFT LS av T F2BEII 2 2 L CHITES.
RET7—XT7F2il&koT, 2y b= /urI<r
Vo428 LET7—F70F v 2EBT2. Surs73 003
%u%&&%ﬁ%%ﬁb,%ﬁ@@mb%ﬁbLﬁ’&@ﬂ&
DOREBIT MM AR 2B L2 L 2wt b6 T, A

%ﬁ??%ﬁ%%ﬁw%%ﬁT%uk%iﬁfgé.b@ﬁﬁ
7RI T4 EMEY, BET—F T 7 F v Cld o

(H3) : ZfELkavy 7y Y4 ndn: D7y MM LA 7572 F 2F0HT

om: 8 0: 172.16.24.25, Tunnel Type:
A
7nan . MustBerres! 1fe 1me‘l%0&ndn Nonce=3634338286
486 4 o0: 172.16.24.68, Tunnel Type:
:
=T&ndn ., InterestlLifetime=1800&ndn . Nonce=3634338286

1486958547 348350 From: 172.16.24.68, To: 172.16.24.25, Tunnel Type:
NACK: NoRoute, /max/temperB/temperC/temperD
?ndn.MustBeFresh=1&ndn.InterestLifetime=1008&ndn.Nonce=3634338286
1486968647.392303 From: 172.16.24.25, To: 172.16.24.68, Tunnel Type:

~.'.- .437246 From 172.16.24.25, To: 172. '\G 24.68, Tunnel Type:
c
ndn. MustBeFresh 1&ndn. InterestLifetime=1000&ndn.Nonce =2840600348
1486968647.439832 From: 172.16.24.25, To: 172.16.24.68, Tunnel Type:
INTEREST: /temperD| C
Indn.MustBeFresh=T&ndn.InterestLifetime=1800&ndn.Nonce=1234854709

X5 WElarsFFors 1

1486968647.484196 From: 172.16.24.68, : 172.16.24

DATA: /temperB| D

[ 1486068647, 499158 From: 172.16.24.68,

25, Tunnel Type:
: 172.16.24.25, Tunnel Type:
: 172.16.24.68, : 172.16.24.25, Tunnel Type:

To: 172.16.24.85, Tunnel Type:

E
X6 MFarvsFFous 2

VT 1onTurs v IEEOBMBD L) kIR HEVWET
3. 7005 AZHBOELBA T2 MERTHBE LI I
Taroe Y T4 EA 7Y 27 MRIAEBAEDSIER ICE .
IP 7 FLATHEE NS % v b7 — 7 Ol EHEIGEEHE
ZIE LA MEALTH B, S A MEAED IP 7T —% 7
JFvicTur I T4 R E o, BRI L
SolftiilazERT I LI3E L. L L, ICN ORfOfH
A A 7Y 2 7 MRAk EIERICBITCE Y, Tu s o<
EY T4 OEBICRETH S, 4 7Y MERAEIE, HEIC
A 7Yz b vEE L SR CEME R MR EBLT 5 2 LN
T3, ICN Oav 7Ty YAICMEEGER L, / — P20z
FITT 22 E2BBE RT3 LB A 7Y 2 7 MR %E
ERT 5. XoT, BNIcA 7Y =7 MEAL v ST
V74 %6355y P —2%EHT S

4. ¥ fii

X 56 FUIEa YT TRy bV —27 N v DRERR
DI NKMEZ KD BN ZFT> T 5. FEHED OBz L Tw
52z d. (A) diR X A ezt L Tv % Interest %
ZfEY 5
(B) Bk, — Fic
(C) MFSATICHE e e 80 5 7= DI
(D) R L 7e7— % 2 S
(E) WP FATL 77— 8 AR, / — F~NEE

Interest % fiixk
Interest % ik

KIZ, NFD ORBLIC L 2 XY DA —N—~y P&
T3 N7avyFiarsy )% 13 /EEHL, mstat %
Autxe) 5ERZAET 2. avFFr1adblkhickkz
1020 MB DX EBYDRHEINTWE I Ld3bho 7.

5. XEHESERDRE

AHFTIE ICN 2 A -CEfSHIE & 7734 Z HlfH 2 8 L+ v



Memory Occupancy[Kbyte]

30000C

29000

280000 . .
Y imactive_1c

inactive_3c

—inactive «d
inactive_2c

K7 xeVhHEE

F—2w TR o2 T4 25 2 ERHEIETE.
JLE A ) SRICHER X 5 2 & ol 4 Dl RICER I N B0
HRENE T, 7%, 2 v 7 HLEITH 2 & o4 RERIC
NP —CRAZIEDL I LB NIETEET—FXT7F v &5
B 7.

AVFTFBR1IO0BEA 7Y 27 b X IKEI B, av
TTORZEEPEL, / — F2SREORAMME (/max) , &
M (/min) | FEME (Javg) Z2RKD B ERTES. Lol 1
DDAV T T TCHUERFEHLTCED 7un 7<) 74 MK
W, SHOBEE LT, KOPANZR - v IAF—< 2K
W5,

/function-F /meta-info/varl/var2/var3

WETV 7 4 7 ADERIIX FEHREZMNEG L, 27+ DIRS
BOICXSICHMERZ 5222 L3 TE5. AFHRELT, 1
DDWIHNED TV 7 4 v 7 A TOHFZRT LI 1L, AU
DI/PNERZPRNICT BT, NTavyTFFDRAN I T
123213 L 72 Interest D 7L 7 4 v 7 ZAD5MI1 6 77— % % 45K
TREIICEETB L,

(1) /func-F/2/func-G/2/varl/var2/func-H/2/var3/vard
(2) /func-F/2/func-G/2/varl/var2/Data-H
(3) /func-F/2/Data-G/Data-H

WP G P H Ik DB onlEzs5e LT, U F 21T
y. Tur 7 v rEHEOBBIER Rl % £ DUT OB%K %
BHRELTWw3.

func-F (func-G(varl, var2), func-H(var3, var4))

ZHIZED av T FOMIIC X > TR S LR (Data) %51
BELCGHBRT I EbTEICA S, SRIEInonFEEE L
OWFEEfT> T PETH 5.

6. i i

ARWFFE D —1&, AT BOE NS AGEEVI7EHA (NICT) &
FEWFE TN & g I X B HEHEE AR Y 7 —% v BT
% FLAEIIDTZERHE ) DR TH 5.
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