JEITA

EDA7 == 7 /L L AR— K 2009

Annual Report on Electronic Design Automation

—  65nm7>5H45nm7 7 /v VHHROEDAE T OHERIZE T T —

20104E5 A 31T

((EI 5%
EDAHMNRMZE S
EDA Technical Committee
AT
FEEEN BRI e

Japan Electronics and Information Technology Industries Association



[&EE]

il

(BTN 72 LSIDER 3 % X 2. D EDAEMRF O R BIZH) T |

EDAfMRMERS 20094 ZBE KH Sk

NERARHTAPEEORERIL, HEHRELSS - xy NU—7 B - [EFEELIAND . FOTEGEHRAILIE
WICKRDbD Lo TND, FEKREREIIL, ZNODOEEOHELE XX D E LT, LSIOE R 55
LR - EtERR L - REEEIMEE A DR S, TORETREREIRA~EHE->TND, ZOHT,
e ko H #hi% 5 (EDA : Electronic Design Automation) #7557 B2 1d, T 6 2 B9 58 L LT, FEEE -
FRER DR EE « MEEZ D 7o WHAR - TECCHEMEICHEB T D HMT. BOMIEICfE 5 BB G LT -
FRAEZ SZBLT B HAf, HEE DDV OEIRORE - ks X4 - Bk T 25T~ . 2 < OXRAK
HDOoNTND, /o, TNHOERIZHIG L TITL 72012, ERNONERESE, K, BITH E O 7/E
X H &Ly, A OBEER - L L EBRORRE CHR, BEEANAZ EREEL o TND,

EDA HiffsFEES1%. B EREINEET S (JEITA) 2B A7E8EfH#EO—> L LT, EDA ICBHE
THHEHMB IO OERELOFMZHFHE L, TORE - #HEZXY |, ERNNOBRREROEBICHET 5
ZLHEAMEL, ROEoDT—<IZHY A TS,

@O ¥ A7 L LSTBGEHAN BT 28m, BIEFERIC OV T O - M5, SRR~ DRR
@ EDA BAfIZBE4 D E(LTEE) & . BAEERS - MR~ & 'k
@ EDA i L UMEHEL DO K&« HEEDT- DD A~ MR - 34

ODOT—=TiE, F/ HRYHEHFH T —F 0 7 7 —F0, SSTA ICHE T HEMRIE S > OHD v, B
M7 —RDA 8T b OREH Y — 7 BN FE R E O IR T 7 ) v o —I2BT DG -
EDA HifFo#Emit, LST & it BT 204 RT A U 1Ek, ST A 77V OERET +—~< v RO
ROFER e EIZHD FLA TV D,

@07 —~ Tk, EDA ¥/ EB 2, IEC, IEEE %0 EERHAEELIEE ~O Bk (2% & MiFE)
ZIToTn5b, A/NEESIL., IEC (International Electrotechnical Commission) TC93/WG2 DEHNZEE
& (BYHEHREBEFEFSNICHE) L TORELRELZLTWD, Fio, THFETIE, BTOT—F 77
— 7 DiEE %@ L C. SystemCIEEE 1666), SystemVerilogUEEE 1800). Unified Power Format:
UPF(IEEE 1801) DOfEHE(LICEBRL T& 72,

ZL T, @7 —~<& LTI, AEE L Electronic Design and Solution Fair2010(EDSFair2010) % .
N T ARRIERICTCHME L7c, T EDSFair i3, B ORGFHENICET 2B RraE LTUIENE—O
HOT, BRIIMZA T, KBARRAT -V TOYEERREOA N M0, AR =15 FPGA =2
Ty LU AE LB LT, LSIRHEIC., KO EDA HEir-CRBEE H & DS Wo5 0 21T -7,

ROMT I b DOEEEE) & BRI DB Z R,



| ———— q EDARITEMER S DRE) l ]
| mex ||j——————— ———————— ‘B |
| sezmokt ||| -2rogmarnt ||| BxXRR| @nss |
| ? (EEEELEARD ||| EEEHEOBR EmD> | (AP0 ||
|| B E@*};ﬁﬂf EDAER{LNERS “_ F/HRMEEEWG Sintate =) I
| me || omwe 4 L |
| (I.E?/ #;z%m;: BAFEDAR O | xrsom(—stro ]|
| - *RNTOLEREHE || <==) |
TC93%) DIRE
| <= | || masmm | STARC [J|
e | EDSFairR{TEE S |

| A NS | A A | |
I

/\ /\
_______ o e —1 —1 S

EDABIBAEDEET LAV LTS NIZLD
A—=T MRS, BEEAREE DR

[} LT L1 LT

HEERVA || EDARVS DRATLARVE pN=

-

\Z
IEC/TC93 : [EBRSESIEESHEGLE HEL ASP-DAC : Asia South Pacific-Design Automation
Conference
STRJ R L N T T Al N A S = B

STARC : #%ﬁiﬁl%ﬁjﬁz vH—

-1 EDA £ 82 B2 & B & O BIFR

EDA B ZE A%, EXOEMR - FiRkE oEdED b & Hiirkat, Bk, 2L TEnH
DO KEEE NS 3 O@/ﬁ%ﬁ FESLOVE B 238 U, E A liE 72 LSI % il 2 3 2 5 EDA Hiffr o3& @iz mis,
OWTITEHARDE FHERIBSREROFREICEH T, AEE 16 115 60 4 OEREA-AEA L N—DS
B TR L TE 7,

Fo PFERB L OE FEGENTVIESERB D LOREDRESBZOLIEN D Z L 25 LoD, 5l &#tX2010
ERE & FEMRDY 72 )R B 2 BB 5 TECTh 5,

At TEDAT =27 /L LaAR— 12009) 1%, EDAFINHMZEEZD2009FEFERERE & LT, L=
DOOIFEFEIBIZ OWT, HEREZFE L O bDTH D,

F7o, Webll b B MMEZEIH L TNWDHOT, ZENZEE 0,
(http://www.jeita-edatc.com/index-jp.html)



2009 £ ¥ JEITA/EDA EifiEMESES TE—E

EJ_ES

Bl
M
‘o

#®E

®E

®E

eSS

AB SR

1T

1L

T
e

—EA

1ERR

3

nE

NFIZvI®

tt(a—TTVUMH

NECILY A=YV AW

v —TH
) ——®)
Y ——®

Ia VA 2%
VATLLS 1 BEARE
EmARKtE 42—
HEE=ERIIL—T BF

OKI+EIavss4M
FREAE BRARIRATLI=v bk
THAVIOF) T4 RETF—L
F—LY—H—

FEAEER 1 CEEMHHEY
&

HRFAREARE
T ORIV R
HLER (LS I EEHEMEDS)

HBBR TR AL
ERETET R R ER
Ay ariL

BFT/INA RBEARE
NBEX#HEL 72—
HRECI—ILHESR FSE

FEARFRARE REFEBRMERR
EBHER

(2010 &£ 1 AR{E. 5IEHEE
Feal & B RiE)

FEREERE AT EBBMTEM
SYIRVTFLTHAY
Y)a— 3 8
ZTFTHA I UDOZT
(2010 £ 3 A#i1E)



®E

#®E

BB

W
i}

Wh
‘Mo

Wh
‘Mo

A
"o

WH
‘o

¥hh
o

¥t
JIo

AF

HT

iIH

iRk

TH

LIk

LI

L

RS

=18

[[E8)

]

(378

@

Wit
M

BAYL 5

tzarves 48—
VRTLLS 1 EREHKTE
F|EHA V PO URKMBAKES $F

=E+EIAH/O0ILY FOZH B

WILA ST /0D

HtTILS v oM

=EFERE

BWo—45 v b+

tA4a—TTV M

(% bz 71l )

BERL/ TLR(AB)

HBET U / O ORFKKIER
FREHE

ERETRASEAEE ERXEHRINHRIESD
DFM/ T4 4L
E D A TR &R
TN—TIx—Tv

YTCHIHEIRTFLI= Yk
LS IE#EG XERINE

EEARE EDAEBEL
YR—=Tr—

BT SUEMRIEAR BRETHRATED
REHETER A&

ER#{R

FEAERM
| CEaEtiRtfit 52— =

VAR 7= ) 2
TS —
EXTEE REE

RTAS Kbk
NARTLIOTU b

AVB— 53 T4 99RO NUB

TA4—IWF-R=5T427 -
YR—Tr—



WH
‘o

EylE=]

e E ]

BAlEE

BAlEE

o
‘Mo

Rt
il

Rt
il

iR
il

NG

h#x

&R

fl

mE

IEA

) a— BFTFNARAAIN=—
ERLS IRtV S2—
CADBMIES=ZFARI ¥ )X b+

NECYARTFLTY/OIS—H
PF#IiEAE CWBEBEEHEE
TFHOZHALI—5T425
TA4LYE—

E+EIA(H/O0ILY FOZH B
AR TR ED
A DEEES oy LEE

EL@vA40ILY FOZORB
RET B BT R ED
F—RETER

WILRYRTFH/0OD RETBARAL ERETHETHIERER
SI1P-7+0O45EDARMBERE
FIERER

BAELRH PR AT AT

ESRAAL/ R— 30008 —
EDAREtLUE—WHEHE

KBRKZF R¥fe FEHREFHEN
BHROATLIZER #HiR

MErERBITERR L5 —
BITIRE - AEE 28K
mEKRF HIZH BIREFIZEHE



[1]F k- B0 R

Accellera
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ANSI American National Standards Institute
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EC(BRMEBER) DEXREFHHICEHY HIFRHELHES
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EIAD T &} B CEFROEHRT — IR ILRE DO HRES RS
EIA Electronic Industries Alliance
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JEITA Japan Electronics and Information Technology Industries Association
#HEZEAEFEBREMERHR (EFFRRAENK)
ICCAD International Conference on Computer Aided Design
CADICE 9 S EIRF=
IEC International Electrotechnical Commission
BEREFHHICEHY IEFFECHES
IEEE Institute of Electrical and Electronics Engineers,Inc.
RKEDEREFHHFOERMGFES B
IPC Institute for Interconnecting and

Packaging Electronic Circuits Industry Association
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ISO International Organization for Standardization
E PR R L 14 B
IVC International Verilog Conference
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Si2 Silicon Integration Initiative
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CHDSTHAY 5T —2ETILDR#EL
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HDL Hardware Description Language
N—FROzT7ERIREE
IP Intellectual Property
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JIS Japanese Industrial Standard
AR TR
SDF Standard Delay Format
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SLDL System Level Design Language
VAT L HREER SR
STEP Standard for the Exchange of Product Model Data
CADDH G T — AR D 1= DEFFFRE
VHDL VHSIC (Very High Speed Integrated Circuit)

Hardware Description Language
IEEE10764#RICEDN—RH 7B EEE
VHDL-AMS VHDL-Analog and Mixed-Signal (Extensions)
DASCOH THEH BN TWNAVHDLO T F AT RSV IR TFILL AT
NN



1. EDAFINEMZESDOIEE)



1.1

FESDAM EDA HiTEEF9Z B & (Electronic Design Automation Technical Committee)
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BIZERGE): a—Ls AR —&p FEYEIL AR & O E IR 70 ik B
BZE R (K1) t(a—x7ny T B 2. ZESIEEOTEMEAL
= =HEEH IT]=Z 1] FES % TR LI2E S EDSFair (2
%% JESA, ASP-DAC, FPGA/PLD Conf.
THIEBDZE TR L OEWBEE TR L AR R
EDA Z#{t/INEBEE FE&E O—A AR —ER HEE D RE L
SystemC WG & ¥-2 SH L2 HP #/EHA L Ry a2 A2 FOE
SystemVerilog WG F& NFI=wy EO mFE b (Es3tAE =)
Power Format WG FE EEVIRILIbAzIR i AR—X— L AL O HELE
F/HEMERZIWG TE LR YRTH/O00 &K B 3. ZE S ORI
EDSFair ETZE% FER V=— Tk XE BrATRIE N E ~D XIS
EDSFair & WG FE =FER LA &l T D i
SDF WG FE t(a—xTTV> WHE BE—
EDA EfIEMZERA/N\EEE (BLFRER)
FER: N\FV=vH AH KR EDSFair/ASP-DAC /NE &%= F&.ASP-DAC OC
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FIEEE . 0—L AR —&R EDA #Z#{t/NEB4L & (EC/TC3WG2 ERERE)
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BE: Et@EvonIvsrnzsr AR E EDSFair £TE 8. Lik/\> 7L vk, ASP-DAC OC
= NECIL#/hO=#Z THH IER EDSFair ©E WG £ & . (ASP-DAC2010 Industry Liaison)
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B BN JIE %
BE: v—7 EE # 7 =27 )LLR—b, EDSFair tE WG £8
VAT L THA-Tr—5LWG £BE
3= RZ SH &R R—LR= A=)V RT L, PEEEER
£5: R TILIVY iR B
=J=F =FFE(K TH EX
£8: =S yk Wi A
£8: t(a—xTV> WWE B&E— SDF WG 7. EDSFair £17&8
£&8: th kiR ENRI L &=F
£8 BARS/TVR e —E
£B8 PA=TTIMIA Ny =K BAE EDSFair 8B WG £&
£8 1)a— e BEA
HRIE S NEC YATATH/OY - NG & IEC/TC93/WG2 O+ EDA Z#/t/NEEL BIEE
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BAIERE: sL@vnILsraziz i Power Format WG &
HAIEE: BE SH EF SystemC WG &
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EE: T KRE #HE WmE IEC/TCO3 ENEZER. tEEE
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= STARC R+ i TEER
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Q) ENNDER AR ARNUADSINLEE
- ASP-DAC2010, DAC2009, IEICE, 8 HiRT—4< 3y

2. EDA IZB89 2124 FE~ D BBk B E#EE . A~ DX IS

(1) EDA B EBH LU ETIZEELD O DHEMMRETLIRE

« SystemC, SystemVerilog, PowerFormat Z###5:

-Verilog-HDL,VHDL A-HDL % & [&. EDA Z2#b/NE B LS TR EIZHEC TR
(2) EMNGEHE#E. HIANDSE BIELAZELLFTEF~DHN

-IEC/TC93 Eff&i&(9 Rem&A)~DSM

-WG2 £5% B#E(7 B@DAC(US), 1 H@EDSFair(Yokohama), 2 H@DVcon(US))

-IEEE/DASC,JEEE-SA, OSCI, Accellera, Si2 Z &M E % R1L

-I[EEE/DASC ~D M AZ#&ET

3. EDA BB JUVZELDERMEED-ODANULERE., XiE

(1) TEDSFair2010] (#%;E)
BARILIFAZIR a—RHE~NEERT
- ERRE/BNEEREFFRALLEHADKBEETFHUR
-ASP-DAC, FPGA/PLD Conference &M E#ELFHBEEIRE
HERRAT U DGR
(2) BIEDT—HavT EBESDRME
- [VRFL-THA2-TA—51 2010]% EDSFair2010 &R B BAfE
(3) TASP-DAC2010] (&%)
Designer’ s Forum &0 E#

4. REARFEHOLE

(1) G/ 7Ly DEF@EDSFair2010

(2) 7=aT7 I LR—rDFT(TE HP THAR)

(3) WWW FR—LR—T DA B
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‘09 FEEEEFTEGA., AR
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3
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08 FERT Za 7 ILAR—MEK RIS

-DATE2009(4/20-4/24) @ Nice
-ERHIR WS (4/20-21) @8RFHR

2009/5

2009/6

6/19(%) RRERHKX) ESBHE B2
INEBER/WG EHRE

BRI/ FEARRNTEERRENETHEA
-RERERHANEMHEDR

-FEHEIKR

*DAC2009 (7/26-7/31)@San Francisco,
CA

2009/7

*STARC Forum&Symp. (8/25) @¥fé&;E

2009/8

‘DA LRI L 2009 (8/26-27) @hnE

2009/9

9/18(%) (FAFEH#RX) FHEER NEC TL
INEBESR/WG EHRE
FERE/FEARRNTEERRENETHEA
-FEHE KR

-TC93 EfEL:E (9/28-30) @IEHR

2009/10

2009/11

11/20(%) GREH#X) FEER hRENRI
INEBS/WG EBRE
FERR/FBABNEERRENEEHEA
-FEHEKR

*EDSFair B/\> 7Ly MERLFIBEREA

-ICCAD2009 (11/11-14)
@Prague, Czech Republic

2009/12

THAUHTA4T(2/2-4)@ S5

2010/1

1/15(%) (AFEHKX) EBHF Pv—7
INEBES/WG EBRE
FERE/FEBABNTEERRENETHA
10 FEERHI7E% -EDSFair A/ SV TILYMAR
s FZaTFILLIR—MER S B
-FIEERBA - FEIHEKNR

*ASP-DAC2010 (1/18-21) @&i&
-EDSFair2010 (1/28-29) @&k

2010/2

2010/3

3/19(%) (REMR) #FEEEHK BAL/TUR
FEANE/FERENEERMENTEHA
09 FE/NEER/WG DEMEEIRE

‘09 FEFREHEERKR

-10 FEEXFTEH

10 EETO N RSO EREBETER
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1.2.1 B

T WL IE 2 (JEITA) o EDA HEfiFaEPIZ B A OEEIRDL A A L. EDA HARIC
B 2 AR LR A IS B 5 TEMR & T A2 S e A E TS,

1.2.2 R—LR—IDFHM

2006 FE LV R—LX—T%—FH L, L0OrDF <, 2, BRULWERICEHS T
IR ATED X ) BRERICEF 21To712, R—L_X—I T AARFEROM, HEFERS HE L
WA OFABEOFMEEZBE L T\ 5, AARGENR., KFEROUIY B IXMHIZTX 5
EOITRINTND, A==V IV AREESORRTHL R¥a AL ha¥vrn
—RKFBHZLEHTES,

(1) F—2L~—T® URL

http://www. jeita—edatc. com/

KEKZED T H2TEE | KIRKZEO Y — R ZR— A=V EHBESE TN RENT
o, FET—HOFEHFHRE, AT F U RTHONTH ZHAETEN T, 2009 FEIZH—
N HNBEFE DL B Y —R— BT LT,

(2) =¥ FY ==Y DORERL

HAGERR, FSRERITZ Tk oO =y b U —THER I T\ 5,

HASERRR - JEFEAR -
ZEE DRI Introduction of a committee
ZESTEH) Committee activity
ANFER T AT T Y Open data library
AR - B Event * A related organization
BEWEbHE Inquiry
YA v Site map

(3) ZEZSDO#Ir/Introduction of a committee
ZERRE, HEIERR, A= T N T 5, REESOME, |
TEEINE « R, AFEEOIEEGIE, ZESA LV AN—ZBN L TN5,
(4) ZBL1EE)/Committee activity
TROME - NEEREOIFERIEZHET LT D,
® [DA fE¥E(L/NZFEES (EDA HE¥E(L/NERES DM, SystemC WG, SystemVerilog WG.
PowerFormat WG OIGEAFEN STV D)
o J/ HAMHEEE WG
® EDSFair EITEES
(5) ABAE&EHEIZ A~ Z U /Open data library
TABHERIZ A7 Z V) O~—2 Tl EDA HITEMEZESNOXEZES - W6 OIFEIH

=
i}
e
S
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FEIR S H AGERR & [Fl— D H AGEE R 2 HB# L T\ 5,
® EDAFHINEMEES (BEDOT =a2T7 /L KR—h)
EDA FEYE(L/NE B S (SystemC HELEREFH X Y R’ Power Format bh#gF7s &)
7 7 AR BEELEE WG GREDEE})
EDSFair EATEHE (VAT AT VA 7 4 —TF LOFI)
VAT A LOLEREES (IHY A h~D Y )
o Tnftt GBENDEEXIEEIWE)
(6) A~ - BHEMET/Event « A related organization
BEOSEE LT, ROBBROGEW EDA BEFINEE S ORMMThbh T\ 5,
® [FEE/DASC (EXE T F/atHEIEELERR)
® [EC/TC93 (EHBEERIEMELE/ T VA A — b A—v a UEELHINE B S)
F7o, BEER L L TAZERICEEDOH 5 17 FEOHIMRH Y, I HIZZENERDOR
—AX—=UADY T PTHhILTND,



1.3 2009 £ JEITA/EDA BffiiEMEES FHMER - PEXR
A EDA BT EMEE S
®ES EI-ES
2009 & 4 B 4/24 (£) 11:00-13:30 4/24 (£) 14:00-17:00 JEITA 504 &=
58
6 A 6/19 (£) 11:00-13:00 6/19 (£) 14:00-17:00 JEITA 506 &=
7R
8 A
9 A 9/18 (£) 11:00-13:00 9/19 (£) 14:00-17:00 FEzFLfE 4ELE=E
10 B
118 11/20 (&) 11:00-13:00 | 11/20 (&) 14:00-17:00 JEITA 506 &&=
12 B
20104 1 A 1/15 (&) 11:00-13:00 1/15 (£) 14:00-17:00 JEITABEAEXE F2L8E=E
2 A
3 A 3/19 (£) 11:00-13:00 3/19 (£) 14:00-17:00 BAHZELEE 100 E=E
B EDA Z# /N EELRE
2009 &£ 4 H 4/17(2) 13:00-17:00 %5 1 [@ SystemC-WG HAHELEE 902 E=
5A 5/29(&) 11:00-13:00 5 1 [E EDA Z# b/ NEEE HIIRESE M EEE
6 A
78 7/24(€) 13:00-17:00 %5 2 [@ SystemC-WG JEITA 502 &=
8 B 8/7(%) 11:00-13:00 % 2 [ EDA {2#{b/NEES HMIRBISEE 60 SSEE
95 9/4(%) 11:00-13:00 %5 3 | EDA f2#{b/NEES #MIREILEE 60 S4EE
9/11(£) 14:00-17:00 4% 3 [@ SystemC-WG JEITA 503 =
10 A 10/16 (%) 11:00-13:00 % 4 B EDA {24 b/NEES HMIRBEISEE 60 SLET
118 11/13(£) 13:00-17:00. 11/14(%) 9:00-12:00 SystemC-WG E£chE:E 1 SEE
12 A
20104& 1 B 1/22(£) 14:00-17:00 %5 4 [@] SystemC-WG JEITA 503 &=
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1. RTN (Random Telegraph Noise)
DAVIN—REEEXLDEIZEZS
= B DB

EHBY

- B
- VB LTLTZT- /A4 X (RTN) BMEHICMOS DB FE
ldf%’)%l"—iié%?ﬁ“?ﬁ"?ﬂ —XTVTENTES,
— COFEEESMYEBSH D AER. RETFEICEATS
Eﬁj'btn?tnﬂﬂb\’ VB

. Bt
- 22nmT7AERFMLRILEEEL. RTNIZKD A/ —
AEEED XS DEEFEELT DL,
— LRERERICEE . RTNICERL =% &t L DREZBAHE(C
T5HI&E,




RTNDO#I 2 |

« MOSFETOHS —FEELIEDRHDWNIREIZ, MV T#EAE
FHREIEBIRMEIERNIZEE.,

. ;5“/72%1&/\0)%'&?-E?L@ﬁ%%'ﬁ&kﬂ?ﬁ“ﬁﬁﬁi@&ﬂ‘]!:%

« BEF-EADFYTIZCKDHIMOSFETOLEMEEFEL ThE.
ENICEDEBEILSDENEE,

Uil s [f

U.)

AVth (A

Time (mS)

RTNICEAH AR T —2

o FMOVTEMEFOTr.OMEEN
— Poisson%3#i...Takeuchi [1]
o FMOVTEFAANDEF - EFHEICLSLEVNVEEEI IR
DH
- MHERDM...Tega [2]
- B mEEREDHE ... Takeuchi [1]
o FIUVTEMADRE-MEHFERDOEERS
— 5815 #1... Takeuchi [3], Campbell [4]
o MIBEMLANILKFEMSE (LK)
— LinearkL > F...Ghetti [5]
o BRRIEKEE LWIREH)
— oc1,/SQRT(LW)... Tega [2]




MOSFETY —hERICHFET STV THEAH |

- 55nmTAERAD G, FKLAVERDELL NILOKERIZEYBIE, [1]
- MOVTHELEBONTIRTVONHTRGELUTES,

800 o 800 S
nFET - PFET -
eoor | %00 Measured _ |
= - \ Poisson
3 00 $ Measured 5 400 ¢\
O fﬁ Poisson 1 ©O |
200+ " 200}
0 o . 1 1 1 1
0 2 4 6 8 0 2 4 6 8
Number of Traps Number of Traps

Fig.4 Measured number distributions of traps per
single transistor.

Fv)7 - B ] (B e 250 0

© FIYTEMADFv)THE - BHEERISIERFE 2 AR RHER
BRRR, [2]
« RE-NATABEEKREEERED,

704 capture T

7 ‘EH capture _\.-' v =150F‘mu

m_ a 'I'I:-’g
= w0, £ 100 Foars™ 15
< S il ~Aexp(t/T)
I 20- o s

ol emission +

]

0.00 0.02 004 006 0.08 010 012
Time [s] Time [ms]
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FoYTELFED R |

« 1FXvUTHEICKLLEVMEBREIIFE (AV,) [F. REGEZEICHETE
L. 2 ETRY o [3]

« LERLEMEEEIIFES flELognormal GRHEIIER) D FIZIFIFHES,

£ LRI
g g 0
& g 50
£ 2 qof
| ‘l;"' S 1
3 0 ' i
© Yo 1 0 10 © '{ﬂg_

4

MOSFET Y @ R g% £ F 8l |

- F—MEBORMBEEIITOEANMHEIEEIN TEEDLLENERTE,
- EHRSYTERIES—FEREIZHLS.
efﬂ,/fin

n!

Poisson Distribution; f(n)=

ﬂ’Zan : Z’SSnm = (L W)22nm : (L W)SSnm

NMOS PMOS

08 — 08
06 55nm; Ref{2] 06 [ 55nm, Ref[2]
04 ¥ 04 /

\\ 22nm 22nm
0 0 | | "

0 1 2 3 4 5 6 0 1 2 3 4 5 6
Number of Trap Number of Trap




MOSFETHEYDSYITEE TR BUER |

- 22nmT OB RIZEITHEMAS— M EBELEYD NSV THEE T,
- 22nm CMOS +SvTZE

NMOS: FE#rSyI7EE 1 =0.1984 &

PMOS: E¥rSYTEE 1 =0.4321 (@

Tech.(nm) | Area(nhm”2) A

NMOS Ref.[2] 55 6804 1.5
This Work 22 900 0.1984

PMOS Ref.[2] 55 6804 21
This Work 22 1400 0.4321

A2IN—%:N & PMOSrSYTHDr—RA DT DFAERESE

- RT7VYURHDSTEESNANMOS, PMOS Tr.D RSy T#IE. 97%D
EERTHE2E LT EDEL,
- o T, KB TIETEEP1-P6D6—XIZDWNTRITE{To1=,

NMOSrSy FH#f F4EEEKX Poissony i A= 0.1984
PMOSkSyTH# I St ERER K Poisson A= 0.4321
R Wala &
NMOS | PMOS | NMOSHEZE | PMOSHE®R | RO RER

P1 0 0 0.8200 0.6491 05323
P2 0 1 0.8200 0.2805 0.2300
P3 0 2 0.8200 0.0606 00497
P4 1 0 0.1627 0.6491 0.1056
P5 1 1 0.1627 0.2805 0.0456
P6 2 0 0.0161 0.6491 0.0105
Total 09738
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— 22nmCMOSA U N\—2 AR BEHFHEDRTNER (XS5 DEEMTT S,
- A&

— SPICEET JL/\5A—%:PTM 22nm LP (Bulk)

- BfRIR=:10fF

— P1~P6& RIETMHAV, E%Lognormal$ % (Page? & KIL/W=20/45
KUY 1 =In(1.57e-3), 0=1.456) [CEES A LIZEKEL. £LD
BESHESEDS

- PI~PODEESHEZREERMREER)TEATITOLERED
. RERNTEBESTEZRED

o ER{f/ NS A—4
- MH5EHYEE, SITYEED S

11

SPICEETIL/INTGA—AE

Vbb (0.95V)
Input Output
(Vin) (Vour)
GND
HH (=0

SPICEE T /L 8T A — X PTM 22nm LP (Bulk)
SPICE®E it & 7 /v BSIM4
P E Vg 0. 95V
HAR (X142 3—%) & kZ|P W/L=70nm/20nm
YYARLY AR N W/L=45nm/20nm
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ERNT S LEEMTHER |

RTNIZ&B A N\—B KB OFEHED IMNRIT1% LT (ERTE58)

w_RTN w/o_RTN Diff. Ratio
Rise Delay 2.67139E-10] 2.64790E-10] 2.34900E-12]| 8.87118E-03
Fall Delay 2.56218E-10] 2.58250E-10] —2.03200E-12|-7.86834E—-03
Mean Delay | 2.61678E-10| 2.61520E-10| 1.58264E-13| 6.05168E-04
1000
900 - o
H1TEI%#=1000[=]
800 -
o 100
t 600
=
8 500 - B Rise
400 - H Fall
300 -
200 -
100 -
O ' ' -—_'_—¥'_——'—‘

2.55E-10 2.65E-10 2.75E-10 2.85E-10 2.95E-10 3.05E-10

Delay time (Sec)
13

EXNT S LEHTER BT |

REHDAN—RLEEFENRTNIZEYLIELELY,
- AEEBROFTEIZIZHLTIE, 10ppmDE|E T, BEEEMN2 ~ 4£E
ERB YT ILNTFEEL =,

Worst Delar | Typical delay |Ratio Probability
Rise delay 6.45E-10] 2.64790E-10 2.44E+00 70ppm
Fall delay 9.75E-10] 2.58250E-10 3.78E+00 10ppm
O :Worst delay
1000 1000
100 ’\ 100 K
w 10 i —] w 10
R \W . Rise delay s &“’Vs Fall delay
© 0.1 r IQ\QLQ @ ° 0.1 .‘L
001 | 001 A @

0.001
2.55E- 3.55E- 4.55E- 5.55E- 6.55E- 7.55E- 8.55E- 9.55E- 1.06E-
10 10 10 10 10 10 10 10 09

Rise delay

0.001
2.55E- 3.55E- 4.55E- 5.55E- 6.55E— 7.55E- 8.55E- 9.55E- 1.06E-
10 10 10 10 10 10 10 10 09

Fall delay
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2. BRfR (X5 DERXE/SSPEF

JA—<vhDERSEERAE

BN & H #Y |

- Bt
— ER#RGloballEHDEESTATIR--1B & . BEXREE L
L CHECHRTZ(F T4a—F— &, (Cworst, RCworst,
Cbest, RCbest)
— SSTATH#H—RBIICI/RS S LEHATF
_ SSTAX{ 5 Sensitivity D= SPEF : {8 B E 5 LA
IEEE1394-2009 C#R*E
— B FAEE. FHHDORELE
=10
- 22nm7 Ot RZHEL . BRMGELR. BEBEE TRE
REDREZREY. EEGHBEE~DEZELFL,
— FERERICEE, SSTAICHITARETEREEMIFIZH
ELERKITOERESDOEEQ LBEBELSHNIZT S,




BNt & H Y |

Sensitivity SPEF&(E ?
o [EBDENTA—FDEEICxT T HRLCEE FHRZE(TMLIZ
SPEF(Standard Parasitic Exchange Format)xw k) Xk

J_ C'(pj:Cox[lilJrZ(c*nj.ﬂ'.'j)"|f|"1+z(c*d,,ﬁr,.)"“]
i [ i /]
Aw L(p)=L, ><“'1+Z (In,Av 1"|z"1+2 (id,Av, ”
> e
1 HH L HH R(p.T)=Rex|(1+axAT+bxAT) [|1+Z m;Av; 1|/|I+Z€m' Avy) |)
c T en=((@C(plap)ICo)XNF(p,) ed=((8C"(p)ld p)I(1/C,))XNF(p,)
In,=((8L(p)l& p, ) L)< NF(p,) M,:e‘e'aL'l(pvap,mULO))xNﬂp,)
T m=((6R(p)ép ) Ry)XNF (p;)  1d,=((6R *(p)/d p,)/(1/Ry))XNF (p,)

Av=VC(p)XVM (p,)
VC(p,)=a(p,)INF(p,)
a=(0RIST)IR,
b=(&"RI6T*)IR,
AT=T-T,

Py
O
r'IJI
Xg
A
fmt
3
X+
=
=
o5
N

3

/ (Wout)
(Intermediate) Wi/Lg, M(out)
W/Lg, M(in) %——Eﬁ Intermediate)

(In) € : effective-max.
(Dout) (Intermediate) 0 effective

1. Typical MH, W(S), T IZxLTRC (lum)Zk& 5,

2. 22nmiBHDW/LglZ#2E Lf-Nangate45nm(Low Power) 51473'),
BELUPTM22nm/ S A—42%F A,

3. FEEEAR)I—IZ&Y., Lw(BE#HEK), M(Multiplier)(in, out) 3k &H 5,

Lw, M(in, out) Z3R&HBHERETRY L —:
(1) Min = Mout
(2) Delay(In->Dout)=Delay(Dout->Mout)




EHEHIFLTOEY,

X R ELEEE : Intermediate[E

- F TERRE X ETEHR,

DO RE BRFAEOERANDEETXSHEEK,

-E BRI R/EERE YT (X1)E2EE Y F(X2)D 251,

RCHhH: ITRS2007&Y22nmT AL A TOHORCEE L,

2007 2010 2013 2016
Intermediate wiring width (nm) w 68 45 32 22
Intermediate wiring pitch (nm) p 136 90 64 44
Intermediate wiring thickness (nm) t 122.4 81 60.8 44
Height (dielectric thickness) between Intermediate wiring levels (nm) h 108.8 72 54.4 39.6
Barrier/cladding thickness (for Cu intermediate wiring) (hm) 5.2 3.3 2.4 1.7
Cu thinning at minimum intermediate pitch
due to erosion (nm), 10% X height, 50% area density, 500 1 m square 12 8 6 4
array
Conductor effective resistivity (¢ Q-cm)
Cu intermediate wiring including effect of width—dependent scattering and 3.43 4.08 483 6.01
a conformal barrier of thickness specified below

5
=i ﬁ 52
— R —_— N EaNT -
BREGRBETILELTORBGREZRMRELT,
<=8 =8 | s~ =N
"BEXHE (X5 DEF=(THH, s5C
C=C,,(1 tSp )
L i = S~ =—
EREME E5OFRIRLA, SR
= +
R=Ryp (1+ 55 )

REFHFE:
BREEHBEOT T2 HE I TypED0.1%EL 1=,

RIS DENTA—S: ROIEHE/N\FTA—2EL, TROEETEN
ETNHILTEESES =,

EBRAEE(H) -50%~+50% . %I 1810%
-BRERIE (W) -50%~+50% . %I#1810%
-EREE(T) -50%~+50% . %I 1810%




RCHHERO~EREEE S DS~

S EOERKEETIILTE, BRREDZELIZx L TER#HRER
DEALIFAELN, LI=hS> T, SSPEF -
ETILTOBREFFELLL, e RusRo

SSPEFET LX1EYF)
SSPEFET LX2E v F)
#87% (SSPEFET JLX1E vF)

EE %i Fﬁﬁ Hi 7b§;§< 1(‘; é 1&“ —C :‘f-iﬁ? (SSPEFET JLIX2E v F))

SSPEF:E;)L&O);.A§7§‘7(§<7E%) 014 *\‘\F
0.12
‘

X1IEYFLYX2E Yy FTHREN
REWH, EHEELTIZRLTH S,

,

—
0.1 T o
0.08
0.06

-
0.04 o-3n g

0.02

ERHEBFE CfF/um

-50%  —25% 0% 25% 50%
BREEESDE

RCERZEMFERO~BREE IS DS~

BHEEEESDEFEDH

Intermediate(X1)| —=50% | —40% [ —30% [ —20% [ —10% 0% 10% 20% 30% 40% 50%

ik [Q/um]| 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09

fR#R == [fF/um]] 0.127 [ 0.119 | 0.114 | 0.11 | 0.107 [ 0.104 | 0.102 | 0.1 0.099 | 0.098 | 0.097

SSPEFETILERZER)| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

SSPEFETILERE(C)] 9% 5% 3% 1% 0% 0% 0% 1% 2% 3% 4%

Intermediate(X2)] -50% | -40% [ -30% | -20% | —10% 0% 10% 20% 30% 40% 50%

EefRiEin [Q/um]] 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09 | 62.09

B4R A= [fF/um]] 0.072 | 0.065 [ 0.059 | 0.055 | 0.052 | 0.05 | 0.048 | 0.046 | 0.045 [ 0.043 | 0.042

SSPEFETILERER)| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%

SSPEFETILERZE(C)] 16% 9% 5% 2% 0% 0% 0% 2% 4% 6% 9%




RCERZEHIAFERQ ~ERBEEISDE~

EIRIEDZE LIS LT, BHRERIE

REBILTLNS, REHITIEBILT:

SSPEFETILE—HT B-HREIL
FELEL, (AIEED

LTUL57=6)

AR B E (FECHRIBICEEHIL TKREL

=4

Foa

FERSE

15BN, ZDEISFEIRE Y FAIRNA
DREYKREW, ATV T BREKREN
KEWEERAD

‘BLIRBEITHITSHSSPEFET LD

REFRBEYFHENAHAKY

RKEG5,

o
N
3]

— e EREEXIEYVTF)
—— ERERX2EVF)

SSPEFET LX1EYF)
SSPEFET LIX2E vF)

7 (SSPEFET LX1E vF)
#RH (SSPEFET JLIX2E vF))

o
N

o
-
o

0.05 f’_&_'_,,;_
0

B4RAE CfF/um
o

D6
g

==

-50%

—-25%

0%

25%

BRfRIEIESDE

50%

RCEREFHEIERD ~ECiRIEESDE~

ECfRIBIEX S DEFLED
Intermediate(X1)| =50% | —40% | -30% | —-20% | —=10% | 0% 10% | 20% [ 30% | 40% | 50%
ERiEEin [Q/um]] 124.2 | 1035 | 88.7 | 77.61 | 68.99 [ 62.09 | 56.44 | 51.74 | 47.76 | 44.35 | 41.39
ERfR 7S & [fF/um]] 0.066 | 0.072 | 0.078 | 0.086 [ 0.094 | 0.104 | 0.115 | 0.129 | 0.146 | 0.167 | 0.197
SSPEFETILERZR)| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
SSPEFET/LERZE(C)] 21% 13% 7% 3% 1% 0% 1% 3% 7% 13% | 21%
Intermediate(X2)] -50% | —40% | -30% | —-20% | —=10% | 0% 10% | 20% [ 30% | 40% | 50%
FRfRiEdt [Q/um]] 124.2 | 1035 | 88.7 | 77.61 | 68.99 | 62.09 | 56.44 | 51.74 | 47.76 | 44.35 | 41.39
BRfR A E [fF/um]| 0.035 [ 0.038 [ 0.041 | 0.044 | 0.047 | 0.05 | 0.053 | 0.056 [ 0.06 | 0.063 | 0.067
SSPEFETI/LERZR)| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
SSPEFETILERZIC)] 2% 1% 1% 0% 0% 0% 0% 0% 1% 1% 1%
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RCERZHEMFERS ~EREESDE~

ECEREDZEL(CHL T, ECfFiKin
[T REEFILTULNS,, I LTIl
L7=SSPEFETILE—ET 1=
BREFFEELEGL,

-EREEFEERICHAILTKREL

5. EHELI=SSPEFET /L&
— I BI=HEREXFEELLLY,

E

C,fF/u

1G]
{41

o2

BC#%

0.16
0.14
0.12

0.1

0.08

0.06
& 0.04
0.02

0

-50%

— e RRTEXIEYTF)
—E— EREEX2E VF)

SSPEFET ILX1EvF)
SSPEFET JLX2E vF)
#&T (SSPEFET LX1E vF)
#&T (SSPEFET JLIX2E vF)

-25% 0% 25%

BiREIX5DE
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RCHMHIERQ ~EHREILSDE~ |

BREIEESDEFLD

Intermediate(X1)] -50% | -40% | -30% | -20% [ -10% | 0% 10% | 20% | 30% | 40% | 50%
BERfdEdt [Q/um]| 124.2 | 1035 | 88.7 | 77.61 | 68.99 | 62.09 | 56.44 | 51.74 | 47.76 | 44.35 | 41.39
B4R = [fF/um]| 0.063 | 0.072 | 0.08 | 0.088 | 0.096 | 0.104 | 0.112 [ 0.12 | 0.129 | 0.137 | 0.145
SSPEFETILEAER)] 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
SSPEFET/LERZE(C)| 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0%
Intermediate(X2)] -50% | —40% | -30% | -20% [ -10% | 0% 10% | 20% | 30% | 40% | 50%
FRfdEdT [Q/um]| 124.2 | 1035 | 88.7 | 77.61 | 68.99 | 62.09 | 56.44 | 51.74 | 47.76 | 44.35 | 41.39
B4R 2 [fF/um]| 0.036 | 0.039 | 0.042 | 0.044 | 0.047 | 0.05 | 0.052 [ 0.055 | 0.058 | 0.061 | 0.063
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Nano-scale Physical Design Working Group I

 Activities
— Pick out the problems on physical design and

verification of LSl in the next generation technology
node.

— Make design rules and guidelines which specifies the
library exchanged between a semiconductor vendor
and its customer, design information, etc.

— Standardize libraries, which improve accuracy,
compatibility, and efficiency of physical design and
verification.

— Build benchmarking data set, which test accuracy of
library verification.

23

Nano-scale Physical Design Working Group

Note :
First, | introduce Background and objective.

A new design issues has been appearing with evolution of a semiconductor

device and interconnect technology. Moreover, the techniques or libraries, which

each company developed to resolve these issues, need long time to be

standardized even after the technology becomes mature. It obstructs cost

reduction of developing and supporting the design environment, and then it

glfz?cke? communication between semiconductor vendors and their customers
ifficult.

Based on the background, this working group investigates and standardizes the
following subjects for the purpose of contributing to realizing more efficient
design environments.

- To pick out the problems on physical design and verification of LSl in the next
generation technology node.

- To make design rules and guidelines which specifies the library exchanged
between a semiconductor vendor and its customer, design information, etc.

- To standardize libraries, which improve accuracy, compatibility, and efficiency
of physical design and verification.

- To build benchmarking data set, which test accuracy of library verification.
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Nano-scale Physical Design Working Group I

* Activities related to P1481-SSPEF

— Concentrating on looking at the linear sensitivity
model defined in SSPEF, to specify suitable range
of the global process variability in upcoming 22nm

era.
c(p):coxHHZ(mjmf)"|f|"1+2(m,m,)"\]
W J I\ T !
T L(p):znx“'uz(mjm-j)"|z"'1+z(m,;\r,.}”
\ i | i I .
Aw T R(p.I):Rgxi(l+(rxAT+b><dT1]:x[|i1+Z (md,ﬂ1‘j'll‘|/|'l+z G'I‘d,-.ﬂ\'i)}]
> fe o - . W ,‘J__l_ ) "". _’._ o
ama Ll en=((8C(p)ap)IC)XNF(p,) ed=((8C(p)Id p)I(1/C,))xXNF(p,)
In,=((8L(p)ld p,)| L)< NF(p,) id,=((8L '(p)/&p)(11Ly))x NF(p,)
Cc J_ m =((8R(p)dp I R)XNF(p,)  1d,=((0R (p)/o p)(1IR)))XNF (p,)
T Av,=VC(p,)X VM (p;)
VC(p;)=0(p,)INF(p;)
Interconnect cross-section a=(0RIOT)IR,
b=(3"RIST)IR,
AT=T-T,
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Nano-scale Physical Design Working Group I

Note :

Actually, we have been waiting for the official approval of the revised P14 81 ,
date to be able to be referenced which includes SSPEF, abbreviated for
Sensitivity SPEF, which includes new features for statistical timing analysis.
Statistical timing analysis helps physical design of LSI a lot by reducing extra
margins or costs from the variability point of view.

So far, we are concentrating on looking at the linear sensitivity model defined in
SSPEF, to specify suitable range of the global process variability in upcoming
22nm era.

It is important to control our Fabs. to be suitable for this format, otherwise, we
need to ask P14 81 to make additional enhancements to this model.

We will publish the results of our work through conferences and / or journal
papers.
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Tayxoll ) rTawXx e hIUAR—N AU BT 2 —RAIRRH L)L DE A I
T O Z AR — T 572D TLM2.0 IAFET HRIDA B2 7 2—ATh D, 7ryFx 7 -
RTUVAR—=N e A H T 2= I TV v a ORI ERR T 2ET /UET 5 Z & DA ATHE
T, ¥ 7 v a X1 BIOBEa— LV TRETTD, /v7ayXxd « hTUVAR—h A
VET 2= AF1ODRNT W a v EERAA I ARA v b Bl L, RIRIZIE T (]
D KT oW a AR UTHEERIOR = — AR ER E D,

MHARBEOT=DIZ, Zayx 7/ rTdayd eV« NTUVAR—K e A X T72—A T 1
DDA UHE T 2 —ATHEEND, TV g L EBETAETME, a—F 4T AX
AN LT T, ZTayx 7 L/ 7 nyx o d e hTGUVAR—K e f U H T x—A
(E2TW ) 2EHT 25, TLM20 b T AR—h « A 27 =2 — 25T D L H7E
FTIVHABR AN Z R KICT 70T ey 7E ) o7y JOMlA V2 T 2 — At
PELR2TFIUTR B2, ZO XD RET IR THIA 4 7 = —RAZFEELRITUTR 60
oI E ARV

TIM20 37 e yx o7« IV AR—F « a—L& /) Tayx 0 s hT U AR—F « a—
JUZE LW BBV DA (Wb BF] Y 7y ) &gtk 5, FF o AKR—h - =
—IVERIH DA N BRI Ty XS e a— LT a X T IEEATE R NV LD,
UL RG, ZOIA MDA — =~y KL, 770X A, R — - XA LR« T /LOLF
ENY I 2 b—y g VEEICADREZ T LLTWE DWW FHECLY, b ohnb,

CH O 7TIPE L — VI A o H T 2 — ADFIEZRET LN, (= o—H T T o vx
TERIZ /)T ayx T e BTUAR—R « AV ROELELEa—/)L¢ 50, BIICEIRY
HZEWTED, BladDA =3 o—FFPaDA Yy Rea—L+52ELAREFL, /=T
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—ZTEMERICc T e X s T a xS e a— L BYI0 X H 2 L G ATRE, AEEAET[R]
— =y h~DT X Tl )T a R T e N T URAR— - a—)VOIRIE, NEFAHT
PHUETAL—BNEEND,

Tayy « NTUAR—F A X T 2—ADRML, 1 BOEKa—LT TV va vk
SETTDHETNOHMRa—T 47 « AXANEFTENI L THD, /v TryX -
RTZUAR—| ¢ £ BT 2= ADRIRE, 1| DD T W72 a ANEEDOIA I T« RA
VRNERODTHZEETR—NTHIETHD, FHIIZ, EH60A( 27— AT VR
T T TV TP R—= b TB0, 770X AL M) —« XA LR« T UIRBITH8
BEAI LT« BA 2 NOFERBESL T URT IV « Fh o Y o T OR|EE T 5,

3.3.9. A—RH—REOA—TFTAVT-REAL)L

LR —A aA—F 4T e AXA)L

VTN T s TV =g VB N— R — o XA KR

V7 N = 7 VERERAT =R —« XA LK

N= R =T o T—%T 7 F il =R — o XA LR
VAZA=E S  ( NUEI o VAR N

IN= R 2T e NT f—v U ANRGE TTaXT AL M) — - XA LR
YA 7 IVKERE

N R = T HERERRGIE TUHA LR (WEEEREE)
=R —« ZA LR
77X AL M) — - XA LK

3.4 A=I—R B3I Vb, MUY H a0 TP

TIM-2.0 227 « f VH T2 —RA|IAfA =v 2= X =47y NiTh I VI va vz, 4=
S—RII NG g VEBIA CEAEY a— L ThD, ThbL, HILWRTH s g
VAT NEEERL, AT A AT —AD 1 DDAy REa— L L TFNEET,
=iy MEI T oW 7 va r OREEAME LTENET 28 2— 1 Thb, T4 b FT
o arofh, A =ve—% (TuakyPil) 3T—FEX—F v b (AEVRE) ~E
XiATe, U—R .+ NI W oo a s, A =3 o—RFX—4 v "NhbT—X Z 5T,
AH—axy ks AVR—=F L MINT YT ar w7 7BATLHN, TORT P T g
VDA == H L LTHEH Ty FELTHEELRNWEY 22— /LT, FlZIEX, 7T—Ex LT
IHE—=ThHbD, A=VT—H A F—axy b, F—4 v NORENIEINIELDLD Z LN TE
Lo zIE A R—R MIHD N T g AT L TUEA v F—a k7 &L TREW,
o N T YT v a AR L TUIRE—F > b E L TRES b LV,
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Figure 3
[nitiator Tanget Initiator Target
socket socket socket socket
Forward Forward
. path Inferconnect path

T Backward Backward

! path path

i

i

:

:

T i References fo a single transaction
Tt?aectm object are passed along the
J forward and backward paths

ZDEZFERAT L0, ZORT T T 7 TR T gy s ATV RO
FGATEALIDONTIRRG, " TP r gy «FTVx0 MIAf = m—H Lo TERS
N, TV AR—=h A HFTx2—A (TayFTFERT/ oo ayxT) OAY Yy RO
B LTEEND, TOAY Y RFIT—EZDE A X —ax s | « aR—x T
SNb, TOAH—aRxy ks AR —3 MIEBIZ R TV AR—F « a—HZLY F T
Yo ary ATVl FEETANZZDOT b Ea— Magiend Lty 2 BIHO N>
AR—=h + AV RIZTZUH—DEHI2FBDOA v Z—axy k- ariR—xr FTHEESR
5, 2/HDA B —aXxy ks aVR—FX L MNIAERIDOL I 72X —F v b, ZDO KTV
vary ATVl NORKERM, ~O3EBEDO T UAR—K s a— LTI YT a s
EES, (v Z—axl b ar A= NOBIT N T o7 g VEICERD L, Folo<
W E LILRVY,) 20X —#HDRA Y v R e 2= T T 5 T— R« RRLMEIND, DO LT
YW a3 ATE =Sy NTREE I, RO 2 DOFED 1 SO0 JTA = m—F~RZEh
Lo 100F, UE—2 « RRELMHIND R TG U AR—h « AV Yy Rea—LORVEE LTHRT,
B 12O, Ny T T—R« RRLMEIND Z—7 v b A =2 T—F~DOW D kT 2 A
R—h AV R+ a—LTRT, TNOLORRIT/ T ayF T« hTURAR—K AV v
RORVEIZ L > TRIESND, BEIZED &, 7+ T —RERY 7 U— R« NG L T2
DY H—2 « NARH D, LoL, BENLET., NENOHLNTHD,)
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Figure 4

Inifiator @ Target

. Inferconnect Interconnect

. Initiator / Initiator /

THT—FR e RRAF, A=z —FH LISV F—a % b« TUR—F L "M A > H—
aRx7 ke arii—% FHLIFY—F Y FOHR~DA L HZ T 2—RA « AV K« a—)LT
HbD, NI T—R R F, #—F v b LLIFA v F—axy b« avi—xr M3MthoA
VHE ARy ke aAVR—F 2 bH LA =V DHEANDA L H T =R s Ay K-
I—NThbH, A =vT—FEEZ—0y MED/SRTEKDONDR TG 5, Ry 7 &38R
Bl 200aALR—R L NOEFDZ & THDH, A = —FEX—7y NEOF v 7HITE
DIRALEDA U H—aRxy haR—32 MLV 1 ETREO NSNS v— K& 54,
TAT—R e NRENY T T— R« AZIFIZF L3R —Rr eV Ty NE@wd 5,

TA T =R SRENY I TR SAOW G Y F— TSm0, AR OB
IR— =y AR bEREL TS, B b ey AR— IR SRR B R, Zhit
A==« Iy NeF =0y b Iy NCRGHEIND, A =x2—F - Vry MIT
FT—R e RADA L E T2 —R « AV R =D HODOR— KL Xy 7T — R« XZDA
YHTx—A s AV R 3= DdDTT AR— et D, F—ry b Yy MIT
DWOHDERUET D, (f=vx2—% « V7w M sc port 7 7 A&k L, sc_export ZFFD,
B—=Fy eIy Hisc_export??%%ﬁ':l‘iéﬁkl,\ sc_port REO)) A= m—H -V R
Z=ly eV b VTR THTU— R RRERNY I T =R« RAM S M R 5
SystemC port /3o REF A2 A —/"—n— K95,

NTUAR—=R e A BT 2—RERRRIZ, Y7y MEIDMIL ET Ry 7« T U AR—K - A
BT 2 —AEENNTD (LLTF 25,

iy NefEOGAE, A =vm—4 s ar R—3xr MR EDL 1 oD = m—H - iy
FNaeFfb, 2=y b avdh—R MIDREB 1 DDX—F Y b« Iy "NaEFFD, A2
Z—aRxy ke alR—F MIEY Ty hebi &b 1 DT OFFD, ariR—x2 MIklx
DRTHFTvay « AT hEETH%ONDD Y /7y MEFFOE LIV, BEOMNL LT
coH 7 va il T, =vm—4H LEF—F v F e LTEWET D ardR—x2 MIZE
DX D,

INA TNy PhET VT THINL2 OO0 v 5, 1 D, NA TV oDk A H—
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IR Al R—R U hELTET Y T T5H00 5 THD B9 1213.2 DOfE3ED TLM-2.0
N a o T rvay Ty ELTET I IZTHR005THD, A4
—IaRXZ K AR —R MINDDORNTF YT vay ATV hADRA 2 EPET, =
T 2 b—ya VHEEICK L CRED T T —FThd, I rvar - 70 vPE b
TGV vay ATVl "Neat—35Z tEROLND, ZHUE 2 DO RT YT g
YA DT N Ba— FERFTHEDT, L0 FHtERnH 5,

RBROFERIME, ERIE, —BLica—T 47 « AZ A NDT=2H TLM-2.0 V7> F O
PHERSN D, TLM2.0 27 « A X 7 = —A L SystemC ih— h &7 AR— P& EHEFH Z &
HRTRETEDN, HELE L 720,

3.5. DMl &F /9T - SV RR—b A2 TT—R

AV Ko AEY « f B2 Tx2—RA DMI) TRy « NTVAR—R « A H T 2— AT
N7 AR—=b « £ BT 2 —RALITHWEAOKR oA VB2 T =— AT, Z—7 v NPRFFOAEY
TRA~DERET 7B AL TNy 7« 778 A% T 5, —H DMI ZERFFAI &5 & DMI
AET2—AFIA =V Z—F N NTUAR—F c A U H T 2= ATHEONDLA L H—axy
Ko 2= N EEIET DB O/ NAZNA SRS D T EEAREICT D, DMIE, /L—XY
— AALR I ab—=varyTEEOAEY « FTUPr v aramEtd s 2 L AENT
Do TS+ RIUAR— b - AT 2—RE TS - T Y CREEHED N TN
2 NED T 4 LA B DWIRIER D SRS 5,

DMI {74V —F (f =3m—nb S =Sy b)) A2 F T 2= ALy I T—F (F—Fy
INBA = m—B) BT 2= AP0, TR AV ET 2= AFT AT =R A
BT 2—ADHBToHD, M2FA VI b AT A28 T2—R] & 43T Ny T - F TR
R—h AL BT —2] BBH,

3.6. #|EAEFII—REVTYE

Tayx Tl rTayR e NTGUAR—RN AT 2= X, DML TN T e N T
VAR— N e A BT 2= AL EHITEED A = m—H - Ty b, Xy b Vv NZ
MEEShTWh, 45D B2 Tx2—A QODKRFLVAR—K e LA Txz—A DML, T3
7)) TRTCULN DDX 7y hAWHNZT 7 v ATE 2 (AERETFEI S5 /—UZHED TR Y
1. INHLOREEA »HFT7 2— AL TLM-2.0 EHEZ i > 7o = AR — o MEOFE AR P2 (R
AETDF—D 1 D ThHD, MOF—IFHNHA v — R Th D, (6.1 HEA L F¥T7=—R | 2BH,

B —2 s N« iy M4 ODA BT 2 —AFT_XTCEEET S, LT, K2 —4
fea R—y MIFEFEE4OTXTOA U F T 2—ADRA Y v REFBE LT 50,
LDLERS, Taykr sl ovgnyxry « NI UVAR—F « f X T 2—ADFKGFHT,
ZNHDBIOEHRITRE LCOMR] Y 77y R EEBIT, X—7 Y MITTIVOBRE LREEDOBRK
WCEhoTT7uyx 7y L/ voayxF s hTUVAR—K« Ay ROEB LD, i
FTCHe<, FEALELT D,

A == 3, MELBEDOELRIET T, a7y « A 27 =2—2A0%O50 b LUTTTO
AV Rea—N§ 52 L aBRT 5, a—T 47 « REAIA U F T = —ADFFORHED
WEZSHOBROTIZ /2 %, WRHIZIE, V=RV —« ZA LR« f = m—=Z|TT 1y F
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T e RTUAR—K, DML, T3 T Ha—)LL, 778X AL N — XA LK A=
— T Tayx T s hTURR—=NET Ry T a— 4 A,

3.7. R—LAR—X

TLM-2.0 7 7 A1Z2 DD kv 7 LoD CHF— L A=A tlm & tim_utils O FTHF S
725720, TLM-2.0 7 T ADKFERFEITZ NG 2 DOFR—LAR—ANTEHIZFRA M LT
F—BAR—AFTTHLION, ZOXIRFEA N LTER—LAN—R T 7Y r—r 3 VT
HITIIVT 720y,

=B ANR— R 77 A

tim AEY =T R e RR 2T U THAOMARMA 2T = — 2 EET,

AEY « vy TR e N ETMHDA o HF T = — X TOFARME BT

tim_util \ a
s i —T 4 T 4+ 7T A e, TAUBIE. TLM-2.0 EHED—#Ch 5,

3.7.1. AYFI7pALILEN—DTY

TV =y g ATEA SN Y 7 U =T Oincludetlm T « L7 h U RO~y &7 7 A /L timh
AT N—RTRETHD, Fio, LEITE LT include/ttm/tlm utils 7 4 L7 kU RO~y &
T ANEBA LT N— RTRETH D,

YUTN Yy R OSClL VR ab—FOBLY U =A== g U Tay AT 51T,
SystemC ~> %7 7 A V%A 7 )b— R4 HHi1IZ, ¥ 2 1 SC_INCLUDE_DYNAMIC_PROCESSES
ZERT DVEND D,

3.8. YVIrHITD/IN\—TaEHR

~v X7 7 A )V include/th/tim_h/tim_version.h I, Biffi &4172 OSCITLM-2.0 V7 b7 =7 D/N—
VaUtEme s ru, B BREEERTTR B,

3.8.1. ISRAEE

namespace tlm

{
#define TLM_VERSION MAJOR implementation_defined _number // For example, 2
#define TLM_VERSION MINOR implementation_defined_number // 0
#define TLM_VERSION PATCH implementation_defined_number // 1
#define TLM_VERSION ORIGINATOR implementation_defined string // “OSCI”
#define TLM_VERSION RELEASE DATE implementation_defined_date  //“20090329”
#define TLM_VERSION PRERELEASE implementation_defined string // “beta”
#define TLM_IS PRERELEASE implementation_defined bool  // TRUE
#define TLM_VERSION implementation_defined_string //“2.0.1_beta-OSCI”
#define TLM_COPYRIGHT implementation_defined string

const unsigned int tim_version major;
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const unsigned int tim version minor;
const unsigned int thm_version_patch;
const std::string thm_version_originator;
const std::string tlm_version_release date;
const std::string tim_version_prerelease;
const bool tlm _is_prerelease;

const std::string tlm_version_string;

const std::string tlm_copyright_string;
inline const char* tim_release();

inline const char* tim version();

inline const char* tlm_copyright();

} // namespace tlm

3.

a)

b)

g)
h)

8.2. IL—IL

implementation_defined number |35t v 091225725 10 EHTH Y | SIHFFTHENT
W Lk,

originator & pre-release strings 3305 MA-Z][a-z][0-9] 2>HAKACTFHITHY . 5IHAMFIC
HERLTWDZ &,

version release date 1% YYYYMMDD O, 8 {HOCFiE 10 ##. @ ISO 8601 basic format
calendar date C, sIHfFIZHENTNDZ &,

IS PRERELEASE flag |% FALSE 7> TRUE @ &5 570C, 5IHFfFCHENRTWRWZ &,

version string (%, “major.minor.patch_prerelease-originator” % 72 | X ’major.minor.patch-originator” ™
T2 Z &, major, minor, patch, prerelease, originator |XZLEAUTxIE L 72 ST OfE
THD (BIAFFTHENLRY), prerelease L7738 573720 /)33 IS_PRERELEASE flag
fEIC X 2,

copyright string | ZEAFHER T~ CTh 5137,
K EHILEY) 27 — 2 BN S e~ 7 0 TER SNETHIb S aid7e o7,

tim_release & tlm version A~ > Ri% C string ~Z5H S U772 version string DA 2K S a3 7 5
AT

tlm_copyright A ¥ > R C string ~Z5H# X317 copyright string %K S 3372 H 720,
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4. TIM23aA7-A371—X

TLM-1 26D aT « £ 2 72— A ZMNMA T, TLM2.0 Tld7ae v 7L /o 7aydx 70
NIV AR—=b e f L HTx2—A BA LT F+ AFY c f L EZTx2—A DM, BLOTF
THRT U AR—R « A H T 2—ABNBIMEN D,

4.1. FSURR—k-A2371—X

FTUAR—=F e A B T2 —RFA =V —Z A=y b ELTA L F—axy k- ay
A= NOMD ST oW T v a VEEET HOIMEHEIND TE A V2 T 2 —AThD, 7
DyX T RN) TRy FR U TDRTAR—R e A BT 2= ADMlFE XA I T T
)T a T VRIN T Hy TN T YR NT N, ST ay RS e h T AR
— M AVET2—RATTFINNT T arDTA T EA DO T = — XY HR— 5,

T xS e T UAR— NIRRT 2 — X5 AR, Tayx S s T RAR—
e /ovTdmayxo e RTUVAR—R « AU AT 2—ADT =— XD O E A 72 BT b il
IR TH S, /o7 ayF T« RTUAR—FDA Y RIZTMN, U HE—2 « 2RZADME
ENTZNE D D ER AR,

FFZUAR—h e A HT2—ALPHA B—FE, AEY - w7 K« R2OMGET U >
T CER DN D AR SN NIV AR—F A LB Tx—Z « T L— KNI, Fh
DRSS B— R LB SN A FEFFATTH M T o7 v a s - 2407 LBk
(LD, Lo UHEFIAEORRED S kbbb 12A5, " rvay 470z
FDOAEVER, T W7 g CONERE ORI ST BEIFO Lo o —4r o A OBIAIE,
FZUAR—=K e A BT 2—ADT T — FIEE L TESNIRFED N T a -
AATIHRIELCTBY ., [FRRICY 7y hoOT o7 L—FRglE LQESh-7m hab s FLAg
Yoo T ARIEL TS, (b LY 7y RAMER STV D7 5IE)

4.1.1. FAvx25 SO RR—bA2371—R

4.1.1.1. 4oraF92aY

HLWTLM20 D70 yF 7« hTUAR—h e A F T 2=, =KUY — - HA LR -
A=T 4 T AZANEF R T OREBER LTS, TryF T« hT AR~ - A
VHET =R E, A =T m—F0 | EOREIFO LORSHOM, #—7y b E—EIZ T o
I arEETTHIEEDTLH., NI v a DG LT ARt A E D EE X
AT RA Y MZBWTHEYTH D,

Tayx oS e RIUVAR—F A BT 2—A L, A== BN 2—Fy NETIE 74U
— R« AT EEHT 5,

TIM20 D7 Fx T e hFUAR—k « f 0 Z T 2—A(L, TLM-2.0 DFREO—E L LTF
77 TLM-1 D R TG AR— R « £ X T = — A L OFWBI/RFBLIME A - T A3, TLM-1
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DRIFUAR—=R e A HT2—ALTIM20 DTy X T« NTUAR—F e f BT x—
AVHE— T2V, FHZ, BT LU b_transport A Y~ RI, non-const ZHE LIZ L HH—D K F
Vo oageEFAI T %T )T — MY 2808 2 jEER > THLDICR L, TLM-1 @
transport A Y R, ¥ A I 7«7 )7 —3 a r&fio TRV E—O const ZFED Y 7 = A |
SIEEEY . VAR ADEZIKT, TLM-1 1, EREZILD (b L< X const DRIRIZ L D)
SEESNTZY T A NE VAR ADFT V=7 MEAGET 2DIZx L, TLM-2.0 TlE7 = v %
VITA BT 2= AEMHATEN ) T a R T A BT = — AT HNNIED BT
SZHELICIDE—~D TV T vay ATVl NERET D, ZOBE—O5 81T, BED
TR 2 b— g VA B T T S a L OBIIE R ONE T D45 & DEE AR 21T,
b_transport DFFOM L & b_transport 75 OISE O T CEH S5,

41.1.2. Y5 REH

namespace tlm {
template <typename TRANS = tlm_generic payload>
class thm_blocking_transport _if : public virtual sc_core::sc_interface {
public:
virtual void b_transport(TRANS& trans, sc_core::sc_time& t) =0;
¥

} // namespace tlm

4.1.1.3. TRANS 7 FL—rBIHk

ZDAT e AV BT 2= ARBHLPLEATDNT W v a U EIRET HOIHEHEINTH X
WHEAEK SN TWD, Bl b7 o% 7 a2 « XA 7 THD tlm_generic_payload (£, h7 >
P ard7 b Ea— FOEMIECTENN S HECRWGEOET AR OM BRI AMED
fifE X DA I NS,
BRIBOMEFIAEDZEIZIX, 77V r—a 3R a h oL —BIOEgED S5 o7
g« XA 7Tl tim_generic_payload 21 5> & TH 5, 182 AT m hav| 2B, K
O7a havEETIMET AL, TV =T a AIENLEHD N T v ay s A A
TERZDZENTED, BRA VT LY I ay - AT THEENT A V2 7 = — A %1
HAT25 Y7y M. A2 RHEERV, £ LT, T o_A Ui = v 7 MR &5 25, FHAEF)]
AMEEHIIRT 2,

4.1.1.4. A

a) b transport AV v Nl wait Z[EHE S L IZRHEANICFFON T Z L3 TE %,
b) b transport XY > RiZA Y v K« v A0S EFOHEN2WED LT 5,

©) A=vE—FE 1 OO LPSROFH L, b T AR —h A U F 7 x—2 DMI,
ROT Ry T e NGUAR— A 0 F 72— REDFHL TR T s var - 47
V=7 e EHAT L2 LR TED,

d) b transport OFFOMH LIX, b T H 7 2 a b ORWIOZ A I 7 iR"A » F ThDHFEETRT,
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e)

g)

h)

i)

),

b transport 2>HDINEIL, N T W T a VORI A I T s R N ThHHFEER
kR

BAILT T )T —varglBud BEFOH LEWSENFITEND Y I al—rva v
M) (sc_time stamp() CIRSNTZE) DHOA 7y hOXAI LT « KAV N ThDLHHEE
Y

FEONH UAEREEIE, R o oo v g« 75 A TRANS IZ L » GBI EAZREIRIC
WD XTIy ary ATVl FEERL LT v 7T — L THNEDR,

NG rvay ATV NIAA I VTR EEERNWZ LA HERET 5, #4107
I b_transport O sc_time 5|EZfi>TT7 /7 — o R&ETH 5,

W, A X —aRxy ks arRm—3x2 MIT7+T— K-« RRZ# > Tb _transport DFFONH
LaA =vm—0nbH =0y NETHERT 5137 Thd, SV IUL, A7 —axs
ke avR— "OX—F vk« Yy hDOZD Db transport DFEHEL, A =vo—H
> RO®b_transport A Y v REFERNHT70E LIVRWY,

b_transport D5E4E73 nb_transport_fw ZFFONHHAFFRI SN0 E D 0T, 7e hav bl
BEINTN— KT 5, AT 1 b auzisun\C, @54 > hd simple target socket
WA Z OEMA T DHER KD, 1912307 - iy b 2S5O,

b_transport D 5E4EIT nb_transport bw Z FFOM LT3z 5720,

4.1.1.5. Ayt—o-o—4H RB—-TJ Oy 5 SO RAR—K

TryF e BT UAR=F - XYy FiE, FSIONET D0 (bbb, BIED SystemC ¥
fli7 = —AT), A7V a—ZICHIZFEEL, > I2b—ra VMK VBN FRA  hTA =
VE—ZITREDPE LIV, A =V =X DALy RiZT7ay 7 SNH008 LIV, 4=
VE—Z DDA Ly FiE, Fr b3 VA LT IO BEEMFOH LANSE T DRI
b_transport ZFFONH T2 & 3FFAI S D700 LALARWY,

Blocking Transport Figure 5

Initiator Target

Simulation time = 100ns

Call b_transport(t, Ons);
b_transport(t, 0ns); Retum
Call b_transport(t, Ons);
Simulation time = 140ns wait (40ns)
b_transport(t, Ons); Retum
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4.1.1.6. Avt—-o—5H5VRB—TFURSIL-ThHYTYL Y

TURTN T ATV T ENTA = m—H i, BUEDO T I o L— = VAT - Tl
G —T )« A LNTEDLDPS LIVRWD, EOGELLFIORT X 91T, RS #0203k
BrOfE% b transport ([ZJET RE THD, A =vm—F L& —0y NI, KRS IEOELENS
BDHHET, Hxua—H) XA L F 78y MDD THA D, FFOH LI B S 7 R
BIBAEMZTBEDY I 2 b— g VL. 4D R T o7 g V2 T35 E COMEN
IR Z B2 50, v ab—ya VIRBE R == — X DALy RAGEET S E Tl 2
EMHBRZRVY, b transport DAL, ZAVHH T wait ZFFONHT 2006 LAVRVS, ZOHE1ER
=W AL F Ty heBallUty NIRETHD, UTOXAT 7T LTHEH, A=V
T—Z IO DREBDISEIT 140ns DY 2 L—3 = VRIS Z 723, Sns OIBIENT ) T —
hENTT=d, Fha—Hhn - XA LELTUL 145ns 2725,

Temporal decoupling Figure 6
Initiator Target
Simulation time = 100ns
Local time offser
+ins Call b_transportit, Ons);
+5ns
b_transport(t, Sns); Return
+20ns Call b_transport(t, 20ns);
+25ns
b_transportit, 25ns); Return
Call b_transport(t, 30ns);
+30ns *
Simuwlation time = 140ns wait (40ns)
+5ns
Return

b_transport(t, 5ns);

4.1.1.7. A==V RB—RA L I3 L

TURTN T TN TSN == F X XA LT+ X P EZHETa—TL -
HA LTHERRTDTHA D, TORf, A == — X [ TEEFIIMBENICE I E LTr—hL -
B A DE—FEZ wait A Yy REMFOH LR F TIETEEIE LRI S22 220259, Th
ITETNAVOMDA =2 =—2PNEEL T, BOOL OEFHT, LT, ZHUIRRMIZ, 4=
T A PNERICFATT D 2 L2 EWT 5, F4BVOOZNHFOR—)L « XA LORKEEIE D
LI Ko THIEZ BT RENERET HEEZR-T, AV VoM =va—FiE, vz
L—y g VIRERIRD 7 4 o B B LTERICHWEL T THLIRETH D, —A— ¥
ALK a—=FT 4T« RAZANVHOBIEDOFH —DOHINE, &x DA = T—Z POl 2K
TRENDERETLHEEEBETLHDLDTHD, b LIEMITHKIET 27200 A4 X 2 7 Off
EUTIZLBRVWOTHIUL, ZNWDBERETHD, &7+ L, FiEOA = 2—X|ZL-T
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RSN N T T v a IR s LTIRFF TR 223, v 2 b—y g VIRt E 72
VY, B—1JL « Z A AL SystemC DAY 2 —F |2 8> GBS U720y,

The time quantum Figure 7
Initiator Target
(Guanrum = “Fusq\'-
Simulation time = 1us ————
Local time offser
+050ns Call b_transport(t, 950ns);
+070ns
b_transport(t, 970ns); Refum
+000ns Call b_transport(t, 990ns);
+1010ns
b_transport(t, 1010ns); Retum
wait (1010ns)
Simulation time = 2010ns
call b_transport(t, Ons);
+0ns

4.1.2. 72909F25 FSURR—b AR TT—R

41.2.1. 4obrRE92aY

o7y R T e A H T 2—RAL, TIaF AL M) — XA LRIZLDa—FT 47 -
ALEANDYR— EEXKLTEBY, £ 8TV 7 g nmid s/ =vxo—X X —/ > b
MOMBERIROFEM 2N EET V) o 7T DI LT D, SV IUE, K4 D7 =—X)N
BA T« RA Y MBS DN D 7 = — R TG oo g v ESETHZ & Th
Ho ST yX T« NTUVAR—R « AV RKDLOEFOHLERED T =— X« N T
W7 a AT DG LIV, ZA 27« IRA v bME 2 OIZHIR T AT L » TOl—
R —« XA L RITHHEHT FIHR DS, —RAIZiFHEE Sy, v—XY — -« XA LR
WZBWCE7ayXx o7« A U2 T = —AORGWNIFEND, /o7 u X T A BT x
— A F TR T NTUAR—N e AR T 2= AR LT ) IR LA T
A MbENT- T gy s BT AT LTS,

o7y X T e A BT 2RI =TI NEX—F b (T4 T— R« RR) LH—
Ty RhbA = m—2 (N7 T—R -« %R) OB CHEMRTL, AHRYy hSATHEAS
% tlm_fw_nonblocking_transport if & tlm_bw nonblocking_transport if ® 2 DDHEIL LA X T = —
ARHEEINTWS, Joomyx o e BT x—R T, /o 70ayXo T e f BT x—
AR A) Y RN RNTG oI vay ATV N HAI T T )T —varyDIEarA s
AT S TN T ey X T e f L H T2 —ZADBIEIEL DA = AL E BTG, v
TuayX T e U HT =R Xy RiZFEE, TV a Vv OREEIRTAEDT = —X
ZEL, BHDOODORY N T 2—X « 8T v a v ERTDERT BIIIIEROME AT,

© Copyright 2009 JEITA, All rights reserved

— 116 —



TayX Tl )Ty TOmGTO N T I a NI I T T )T —arE Y
R—=bTBN, /o7 ayvX  JREIN NI Y7o aDEDTA 7 XA LDM., BT =—
REHPR—FLTWAE, TayXxo s, Jo7ayXx ey NP rigy e BT —2A
ERHAAS B— L, BETHRET Y V7 ENDHAEY - w7 R e NREMMFHTHFE
AHRICREF SN TS, LL, FIVAR—b « A ¥ 72— AIFEDOT 1 Fa)LE2ET /L
THHONH v— R op I TERANRS, Mo H 7 arofll 7 2 —XORIIWT
b T yXR T e RTURAR—=R A H T 2= ADT T L— I TH D,

41.2.2. H3RAES

namespace tlm {
enum tlm_sync_enum { TLM_ACCEPTED, TLM UPDATED, TLM_COMPLETED };
template <typename TRANS =tlm generic payload, typename PHASE = tlm phase>
class tlm_fw_nonblocking_transport _if : public virtual sc_core::sc_interface {
public:
virtual tim_sync_enum nb_transport_fw(TRANS& trans, PHASE& phase,
sc_core::sc_time& t) =0;
15
template <typename TRANS = tlm_generic_payload, typename PHASE = tlm_phase>
class tlm_bw_nonblocking_transport _if : public virtual sc_core::sc_interface {
public:
virtual tim_sync_enum nb_transport_ bw(TRANS& trans, PHASE& phase,
sc_core::sc_time& t) =0;
15

} // namespace tlm

4.1.2.3. TRANS & PHASE 7> 7L —5 %

JodnayX T e hTURAR—h e A AT 2—A X MAEED T 2 —RFRH A ST - RA
YREHIZ, HOWDRHRD R TUAR—R « RTH 7 v a THEHALTHRNWENER ST
Wh, B2 R T o7 v a D7 MU B a— FOEEIR RV D 7T /U O AR
m BRI, Fll7e R 7 o v a UAICH D tim generic_payload U ERIE S, F/2HAT T |
VTR SNARRAITH S tlm phase BB IRES TS, 82 AT m b= 25
D,

MEFAEZ R RRIIERT AR T haLs LCF 74 b b« T UoH 7 g U BIp
tim_generic_payload &7 7 4 /L b + 7 = — X O tlm_phase ZFHT XX TH 5, FFED 71 k=
NaeTT MMET B0, THVr—va A3Zno GO 7o vay « X477 x—
R« ZATHRAT D00 L, Bleosl b T rvay - ¥4 7 LHITER SN A v
BT 2 —R&MD Yy MIFHRICER TE T, a v A UVREOF = v 7 Z42t3 25755, Ll
MR AR E NS,
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4.1.

a)

b)

¢)

d)

g)

h)

b)

2.4. nb_transport_fw & nb_transport_bw FEUAHHL

T4 T — K« NAETHEHT D nb transport fw &, Ny 7 T — K« XX ETHEHATS
nb_transport bw O DD /) TRy F T« NTUARR— b AV RPHEINLTWS,
ZEIEFFOH LOFENTRAR D3, ZhE DDA Y v RO~ T 4 7 AT LTV 5,
AETIIA XV v 7R TEN TS nb transport X, DDA Y v R XFIT 5 0LEH
VNRTBIZIBUN T, WD A Y v REfB3 2B S b,

EART v harvos, 747 —RenNy 7 U— RONATENCRE L a s Rm—xr b &
Iy D= A B TETRETHDL, HFAVR—F MEI, DO 7o g
VEANIEG E ol E =y NV REERHLT, FARNI I arb A=
—H ~NRETDEEDH D,

nb_transport fw (X7 4T — R « NADOHLTHEIND HDE L, nb_transport bw (33> 7 T —
R« RADHTHHIND bD ET D,

74— K« /82 EDnb transport fw FEFONH LIX, /Xy 7 U — R« /XX D nb_transport bw
ZEAZEAE IR FE S b D &5, B REETH 2,

nb_transport A > NIXEHE, F2IIREEAINC wait ZFHIZ2WNH D &5,
nb_transport AV v RIZALw K« 7B RAEEIA Y v K- 7 ANLMEND,

nb_transport Tl b_transport Z MO T HAFF AT SAL TRV, —DOMRRKIL, 4V v
@ nb_transport fw A Y v NIZL > TAERELITBEMSINTRIDOA L v R - Fagxhb
b_transport Z MO TH D, AT v k2L TIHEF Y 4 > - simple_target_socket 73
RSN TRY . LA BEIRIATOE 2R HRD, F6MiE 912307 - Yy
N 2

JrTayXx e NTGUAR—R e AU F T =—AE, BRI TT A b N b T
YT a OV R— REBERL TS, SWHXIUE, BHDO N T v a 0T
FEo B 372 < | RIL 7 @' A2 5 nb_transport_fw 2388 L CTREEIL, ENEAUERID ~
VW v a R HENHDKRD,

JFRIE LT, TP r a4 I T R4V ME, 74V — R« "R FEIAN
V7 T — R« SRADUWT I D nb_transport ZFFONMH LS, £ LRI FIE - T
s s,

.2.5. trans 5|

H26NTZ T I vay A7V hDOTA 7 XA LI, nb_transport ~0—HDFEN
MBS =vm—F Ao F—axy s arf—xr b, F—Fy MET—o0 5%
Jay ATV NeT AT —RENY 7T —RNEFTZENTEXSHE 9, nb_transport
MHEDORY 2 TR L TH RV,

BEED RN T oW I va « A AX U AZERE LTS nb_transport ~DOFEELOFEOM L3
HIUE, RLFAIC TV rvary AT V=7 MIBIEE LTED L H 725 5D L0
LICEEND, V2L, BED TV vay c A VAL RATHE—~D N T W
vay ATV MIEoTEREND,
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d)

4.1.

b)

d)

4.1.

A= —HF, 1 DU EDORNT oI gy« f VAR RAEFETES, FRIT T2
R—h AL EZT7x2—A DML, BLOT N7 « NFURAR—F A FT2—RED
MO LT ED R T Yo gy « A7V FAFFIHAL TS vy,

Koo rvay A7 NDOTAT7HA LT nb transport OFFON LIEIZHEECTE 5
Zy, BEOMH LooBEL & PO LERS oW nmid, vF 7 a « 75 20D TRANS
IZE TN A BDDRISFIEO T, TORT YT ay AT V2T FOE
WELITEFHZIToTHRVY, X, WM 2— T, 0% —5y MIUV—FK+ =2
< ROBERICFED NG ay  F TVl NOTF—EESNET v 7T — L THE
WS, a2 R 74—V RETHTRETIER, 177 TR Ea—bhOTFT 740 Mk
EHEAE] Z5HROE,

2.6. phase 5%}

4% nb_transport FEOMHH LIZ 7 =—X « A7 V=7 FOSHENET, AT 0 N 2LOEA,
[Fl—D7 = —X|Z31F % nb_transport OEFGEHIZRFEFN LIFFFAI SR, £ 72—+ b
TrH T a AL, BET XA I T AR MBS, sc time SIEEFH LS A
YT eT ) T=vaddE, Ta—RX NI v a CEELTES A IV T R bR
BOELHDLET 5,

7 = — AU L Sd, MO UocBISCE 72 13O L BB O W T B o~
T—AEEELTH LIV,

BXE LT, 7=—X3808, o rvaror M) Ea—bagited LIIEETS
DOPNONFE L TEREINZNE I D%, OV R—Ry "L A4 INTNANR
XTHHEVWIZLTHD, bL7u haLoBAITHL AL R R—% 2 MNIFED T =—X
DM FZ Y7207 M) Ba— MEZAEETELHORLIX, TOaR—x2 M
DT 2= ADKHIWDOTHZ L TAEITHIEZEE T 5000 Liveyy, e b aud, i
BRDT =R« 8T W7 arORICHEND Z EEFAT 5720l thoa R —
I MBFEDT 2 —ADRET N B a— MEZFHODEER L AREXThHD,

7 2 — RGO, FFEDR Y 7 O7bic e kL« 27— b=V U OBHEDIRIER T
T B b Ty v ary AT V=S METOUEDAVFE—R Y b (f=vm—s, A
VA —axy k=4 R BOWTINESN, By 7R BlxoTa han - &
T—hwrE (Dl EHBEENITIR) ERT D,

oW vay e ATV MEI—20 nb transport FFONH LA Z DT A 7 XA L&A
I—TEFODIZK LT, 72— - AT V=7 NI BRSO LocBdiciksnwTtr —
INToD, NTFoW Ty auh25%0% nb_transport FEFOVH LT D 7 = —X - F
TV FEFSOTHLRY, B Ry 7 it 57 2—X« h 0% T vaid, v
Rab—va UIFRINDORR DA P THRAELTH R,

T 7V bk« 72 —ZMD tlm phase 1TFEART v F LA THD, FofTm o
W, PEBERIO tim phase, F7213FNHE D7 = —X « X4 7" FHAFFAMEER T ~Ox}S
EILD) AUAHPRD, 181 72— X 5,

2.7. tlm_sync_enum DRY{E
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b)

g)

FEIOBESITT 2 TRENTWD, FIT2H LT, WO 7 BB AREEL TWDHT
SystemC A7 Y 2 —F I ZHIHZ BT HHTH LN, TURT IV« Fh o7V 7 RIEN
7B b EEND, TIUTBIOLITCTL Y 2L OiFmn I TnD, (924 7R T L -
TH TN T OENFIZET 5 v—v ) S,

JRANE U TR OB X > TEITRRETH L0 (AL vy R« Tk 20845 wait
RS, I A Y v B TR RATH—=FIUTRD) . TYRIN Ty TV TS
NieA = =—2 %, tlm_quantum_keeper 7 7 AD sync A Y v RAFESZ &I K> TR
Do —MRANMD SystemC 7' 2B ZANFATINHF LT — T, x5 =2 =—
ZIITZENDPRETH 5,

TRONM—UTT + T — KRy 7 T— R« SAORFIHEAT 5,

nb_transport DRV EOEHIIEE SN TEY, N7 o7 g URIERTT7 2 — Az k-
TEDLR, LEE> T, NFOBANTEAT v b a v ofilfRE5 T 20, Ll /v~
THyRLT  RTUAR— N A BT 2= RERTG A BT AT DRI END, b
5WBH TV ar b T =T 5,

TLM_ACCEPTED : FeOMH UJEBIEBUIMF-ONM LD T oo vay A7V~ 7
= — R FTIRHHE BOREZEL L2 Wb D ET 5, SV iz 5 &, TLM _ACCEPTED
XY Z =2 s MAPMEHEI T WEZ RS, MO LocB L, MO LAEBSEA 2
SEEDLY NIPNEFITTHORMNENDHDT, FFOH LIZHES nb_transport DF|ExDAE
%ﬁﬁféﬁ%bhﬁw —fBIZ, FEOH LR A G a s IR—R PR T U7 g

T LD Z EMTE HENT, FFOM Lo IR 2580 L 722 Ui Fiudze 6720 e
Ay FWART T R aNd=ol, BREAEER T = — X2 L TSRO LAeBEEIE
TLM_ACCEPTED %#iK$ & Th D,

TLM UPDATE : FFOM LRI N T oo vay « A7 V=7 " aEHTH, FEOH
L2eBa0E, MFOMH LAIC 7 = — X[ BOIRRBERE, TP 7 vay - A7 V=2 hotk
REZEEE | IFHR B OEOIMEITZ D, SV MZ 5 L. TLM UPDATED [V #—> « /X&
MEHINTWAFARL, & LT LAeRBEIE, M T o7 v a v bdbiadfiang
7'a bl AT — ke ORREEZED D, FFOH LB S~ 518 a A H T 554 5E
BUZAT O TN HHNE D NIZF DT 1 b 2)UELFT 5, nb_transport FEOM LICkE X . £
OO LEREIL, 7=—X, v I oW 7 var, £3HEM5 e ma L, @@l
EIRETHD,

TLM COMPLETED : PO LRSI N T oo v ary A7 V=7 MEFEHLT, £
LTCED RN UH T v a AFET T 5, FFOH LAEREUL, FFOH LHIZ 7 = — X515k
REHE, NI rvay A7 Vxy NORIEEE, F5IBOMEOENZIT2 %, 7=
— RBIEOMEIIRERTH D, SVMHEZ D E, TLM_COMPLETED (%, U #— « /SANMif
AENTEBY, bTo¥F 7 arDEEOY 7y MCELTETLTWS Z & E2RT,
nb_transport FFOMH LIZHES ZORFOME LEBIIE, 7 =— R, R T % 7 g K23
W5 AEMHER L., WUREEE T RETHDLN, 72— R TEHET & TH D, Th
b7+ U= REITIANY 7 T— FOWTINIHR - T, ZOBHED Y 7 M@ Lz b
TN a NCBEE L TR END T AR— MIey, ZOEKREOTE IR, 47

LHIEFIZGE T LI W I EBRTIERL, 204 N7 o7 v a VRN LT Lot
I b oY var A7 V=7 MICHDIAENTZ L AR ZREEOMRAE 2 M5 &
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LAMREMED B %,

h) —f%IZ, nb_transport {Z TLM_COMPLETED #EKE®H5Z LIZL->TRT I a &5
TITHEBIIELR, Uo7 v a it 7'm ha O T = — X7 nb_transport D
L LTESND L X FFEDOY 7y ML TEDL I RGATHRETT 5, AT
2 b LT, 7 =—X(X END RESP Th5,) S\ aiziuX, TLM_COMPLETED
(B2 NG ECANAR

i) 3ODEVEONTINTH-THTE ha/MZL > T, nb_transport OFFOM LIZHE < FEOYH
LRI b o7 vay - A7V 27 MOLVARZAZAR T Hh, 72030 ) —29
D 2 IO L JeBa Gde o AR — R N &R S B CHIBIOREE 2 2 L 5 ATRE
PR 25,

4.1.2.8. tim_sync_enum DFEEH

tlm_sync_enum Transaction object Phase on return Timing annotation on return
TLM_ACCEPTED Unmodified Unchanged Unchanged
TLM UPDATED Updated Changed May be increased
TLM COMPLETED Updated Ignored May be increased

4.1.2.9. AytE—2-o—HFURFr—b - NI T—F-NRREFRALTLS—R

LD A v — « I~/ A « Fy— M, nb_transport D —7 AN ANY -2 g
Z[X7R LT\ %, nb_transport ~~, F 72X nb_transport 2> H ¥ I 4155 % & = Y EIX, return, phase,
delay OFRFLTRIND, return [IFFEIFONH LB DRV, phase 137 = — X558 DfE, delay
IE sc_time BIEXDEZEWR L, “—” OEFLIMEIMEH SV HERT,

TROAvE—Y « =4 A « Fr— Ffill LT, BEGIN REQ X° END REQ ZDHAT 1
Fard7 =—X&liflT5, 778F%F A ) —+ XA LR a—FT 47 « AXALLEE
A7v havC, hFVIva s iEf == a2 —y NEERI% 2EES D, o~
0 RV TR T 2= R L E ORI D ATREMEDN S D,

nb_transport FEOMH LOSZIT IO U, ZDRD T oHF 7 va rORiE, EiTko 2 A I
T IRA N OB AR RO 6 € Ud TLM_ACCEPTED OfEZ R ~& TH D,
IO LIBIE, A7 Y2 —F Ak U, PO LSERIEOSISE 2 Y358 1T L7-iy
(2. B OfREE 75 nb_transport OFFOMH L 2521 A F 2 HETRE TH D, L—AV—+ Z A A
ROSE LR ZO8E WO LiB A =2 x—2 2 =7y R Thohb Lt
DIHEETRETH D,

NI I 2 a AT TAENTHRY, A == S THIO b T Y7 v a DR
=R F TPV a U EMGERTDURNS, =7y ML THO N T ¥ 7 > a v &iED
Z® nb_transport ZPFONHTERHEKD, VATV 2 b—y a3 VM EED 2 FETFAT D
OB OREEZ L TN2DTHY, 77 RF AL P = ZA L 3—=F 47 -
ALAME, =RV = ZA LR a=T 4 T« AZANEDBNTY T2 b= a2 U EFAT
TLEPEESN TN D,
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Using the backward path Figure 8

Phase Initiator Target

Simuwlation time = 100ns

Cail - BEGIN_REQ, Ons

BEGIN_REQ Retum TLM_ACCEPTED, -, -

Simulation time = 110ns

- END_REQ, Ons Cal

END_REQ TLM_ACCEPTED, -, - Refum

Simulation time = 120ns

-, BEGIN_RESP, 0ns cal
BEGIN_RESP TLM_ACCEPTED, -, - Retum
Simulation time = 130ns
cal -, END_RESP, Ons
END_RESP Retumn TLM_ACCEPTED, -, -

4.1.2.10. Ayt—o—H VR Fro—b — YZ—2 R RZEFERLTNST—R

nb_transport FEONM L OZFTEL O HIZS, ZD T W7 2 a LV ORDIRIEB LORD X A I 7 -
A 2 N OBRIE A B EHAE R A 556 F AU O 292 O Tid72 < nb_transport
MDY Z— NI LV FHLNWAT— & RTINS 5,

WDRA I T« RALV N EFT U7 varofkbd) Z2rdan, Z0RD AN
TLM_UPDATED 7> TLM_COMPLETED O X6 b0 &I 2 LN TE 5,

T T a o OFE TR LAEBIEI T, ZAMD 7 = — X% i) L TR 7 =—X
FTCUY T LR EAMNOH Lt oR"3 412, (Fm haovolESEE L) EoRT—
2 C% TLM_COMPLETED %7 Z L 3K %,

ZHUFA =v=—F L Z2 =5y hoWTLbEHA IS,

TLM_UPDATED & 3G, PR LSEBEUE F T Vo vay | 7=2—X BXOFA IV T -
7 )T — N BEHTRETH D,

UUFDOXEAT 77 ATIE, UF—UHRHIBEEPEFO UL b ESNIEErDX A I T - T )T
—vayslElE, Ry 7DOEOT =X« N H T g bibTAXA I T RA RO
DAL Z FFON LB~ T,
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Using the return path Figure 3

Phase Initiator Target

Simulation time = 100ns

Cal -, BEGIN_REQ, Ons
BEGIN_REQ (| Retum TLM_UPDATED, END_REGQ, 10ns

/

I

¥
END_REQ | Simulation time = 110ns

Simulation time = 150ns
- BEGIN_RESP, Ons

- Ty
BEGIN_RESP TLM_UPDATED, END_RESP, 5ns  [efum \.1
END_RESP Simulation ime = 155ns |

4.1.2. 1. Ayt—So—HF R -Fr—b — BHET

78 FaURF LT, A= =20y MIFIIC NP7 v a v B TT 58I
nb_transport 7> TLM_COMPLETED Z{EED X A I 7 R4 > FTRLTH RV, 4 =V T—
BTy ROWTNG, ZDORT o7 a A AHX L ADnb transport FEOH L A471
RETHRY, A=V T—20F—Fy ME, ZOXIR TP rvarDva— by b
ZFANBNDNEDNE, EORFEDT 2 h aVON—VKTFT D, LFODXAT 77 LD
B e IRAZBITDHAA I T T )T = a it G2 0N BIERICRESZ A I 7 - R
AV IRRIDFEA =V —FIZH R L TW5, BEGIN REQ 75 END REQ KO
BEGIN RESP #i&L END RESP ¥ TO 7= —X + hJF %27 g 4F, BI¥E LTHRBIC
nb_transport (2 S D H D L VI TH 5,

Early completion Figure 10
Phase Initiator Target
| simutation time = 100ns
call -, BEGIN_REQ, Ons

BEGIN_REQ / TLM_COMPLETED, -, 10ns Return

|

|

'
(END_RESP) | Simulation time = 110ns
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4.1.2.12. Ayt—S- VX -Fro—b — BL3DG-T/T—av

FEOM LIeRI L, nb_transport FEONH LICHEIEAZ T /7 — R LTH BV, ZAUE, FROM LGRS
B~D T W72 a UINED TREOENDRIZENEZ TR 72D X 91, WFsihn~
ETHDLEVWHERTHD, 77X AL FU—« XA L RO UL, 2oy Ia
L—a VRN T 2 7 — R &N EFEICEEE LR, AR 54D/ a— R« AUk -
2a—lC N T r v a B ANDSFIZL ST, BHE ZORME N LT 5, Xfa—K A X
Vb e Fa—DEHRIZL-ST, ZOWHFIA a2 — R« A Xk » Fa—n5DA X MEHIC
&% SystemC D7 mEZ « BT 47D LIS B— R« /X2 k- Fa— T8RS
o= Ry ZIZE o TRAEZSELINE LIV, BIEET 47— REZIFI Ny 7T — R« X2
FIIFFIUKHNET DY X = « NAOWT DO LIZT /7 — h SE5FNR KD, 7
TaXVAAL RN — e AL RDA == F I T 4T — R UF—2 o XA Ny T T—F
IRADMSTTASTHRD 8T Y7 v a VEFRRICIR D ITT TH D, FILL, T7rF AL b
Ve o ZALRDE =y MINY T T—=K e YR =2 e NALT U — R« XADMW S TA-
TRD TPy g U RERRCH Y 1T TH 5,

Timing annotation Figure 11
Phase Initiator Target
Simulation time = 100ns
Calf -, BEGIN_REQ, 10ns
Y
Retum Payload
TLM_ACCEPTED, -,- | Event
/ Queue
BEGIN_REQ | Simuwiation time = 110ns |
| Simulation time = 125ns |
-, END_REQ, 10ns call
Payload
Event Retumn TLM_ACCEPTED, -, -
Queue \
END_REQ | Simulation time = 135ns

4.1.3. FIURKR—=b-A2BTT—RIZETEBAAZVT T /T—30

BAIVT T ) T7T—varidvayxrrEF/ ryoayx s s NIUVAR—R A UH
72— ADIFOREEETH Y | b transport, nb_transport fw, nb_transport bw A > KT sc_time
S AR L CEIND, TORFa2 A Tl AV v Z7{ED transport |Z. b_transport,
nb_transport fiv, nb_transport bw D 3 DDA Y v ROFEKRTHWOHND, FFoH 7 v a DA
BiEZ=aT A7 2—=2H01L 70 b VRRIOMAEOE TEIR SN S, BT OMORANT
7u h VOB D ST AT A U F T =R THEA SND, AT B R LB NT,
ZZWZEZ BN HANE 1827 A X7« T /T —a VEEOIEAT T F AL - b—)b) |2
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BhE L TReEN D& ThH D,

4.1.3.1. sc_time 5|3

a)

b)

d)

e)

g)

h)

NV vay - FTVes NI, A IV TEREEERVEMERSND, HDWDD
HA I T )T —3 3 L transport D sc_time 51 EHEHLTT /7 — FSNHRET
&%,

RS 5T~ A F AT b3, WL b - 2 2 b— 3 VB O sctime stamp()iZ
HE) L TRIND,

FEMI 5 140X transport OFEFOM L & transport 205 DR Y Ol 5T Sd b D L35,
(tlm_sync_enum D/L—/UZ{E-> T nb_transport OfE % FE9)

nb_transport A Vv NIFZAL A SIS I EL DR Z 032 AIREMED N 8 2 DMEIFIRD L7 uy,
b_transport A ¥ v RiE wait 23FH AL D GG I ZRERIS B A N E 721 S HFTU R
a2 b—y g VIR A R A8, FRUT 7wt 203l LR RIS E T AL T £ TTh
%o ZDN—UE SystemC ¥ X = L— 3 NZBWTHHEAR LW HEL[FEEETH 5,

LUF ORI TIE, transport FFONH LIZEIT D b T 7 o a3 O T ED AIERFOH LSER
HThHv, £ L Transport NHDRVIZEBITH T 7 2 a OZIFED AIIEFFOH Lt
BT H %,

ZUTEOAANE, sc_time stamp(y+t (¢ IXREHIBIEROE) DFEha—T « FA LTERT WS
TarvEZTMADELOIRES bOET 5, Sz 5L, TRV MAIEA v F T2 —RA -
AV R e a—UIBEL TWD XA I T - RA > MFEha—L « X4 KNI 5
DEHIEES bD LT D,

N7 a BB E N A FIC LY —EORFFNASE 2 0T RTREME D & H I —
JV o ZA LD transport ZFFNE T —7 AN 2 6b, Bipolcf =0 —H 2L - T
B SN R T o7 v a BT, ZAUIA v X T =—RA « AV v R« a—LOJEEN
Fha—J A LONRE & BI2 D00 LIWVRWT VIR TV« Ty ) U TIZETH
e TUN AT e A—H—DHAILT T )T —vaft& T rvarznys
VT D ADOETITSZ T ED I EFD,

HCuDXAI T T ) T—vartH T v a B ZITRD ET, FoXok
ZITRVAIHE NS A — RERBEMICBITD N — R4 72TV 70N S 558
R ZEF>, ZTROMIL N T oY 7o a ck gl SN EARREEEF 4 <IC
ETTARIENER, XA T T )T arvEEL, HAWVNIENTAZENTES
D FIMA SO T o AR T 7 — F IR O FE 7213 ChNam L7t
WCHBIL T, TORFEIHIRREEEEDFITE AV a—) U T THIENTE D, EDOERIT
NTZUAR—=K e AU F T 2= AL TEMINDSOTIEES, Yo ha fLAY -
JTGAR, AT 4 T« AH A VDEFFER SN D,

b LAA I VT DOREE, 3TN EZA I T T )T —va ANl TH 2 b EE
RS T o7 v a v D— RIS AN BRI e A, £
FUTBBIEZ RN CTH N T W7 v a V2 RRICAER K D, F7220EE5Z TR Ak, b
TV v a EBET DDICNERER AT T NS DD, AT T ) T—vay
DI E BT RTINS D, DU AT, VAT LRGN IE LA R b o2
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),

k)

)

p)

FhiT A AR A =L (FED TLM2.0 A v % 7 =—AD FT) IMEHETH 5.
TN T A= =T TR D ERlE D,

H UZTBO DX A 2 2 TN FATIERIC /e T VA FEEI N D D7 bIX, Fhu
NZ W7 va U EAER O RTRENMED & 2 E DD SystemC 7' 12 -2 A ZHAUNEIE LU
M SN D FAFRIZNCT HXEX Th D, SystemC (ZH51T DRFEROKFREICHE X 51 X |k
DAY 2 — )V EENIAT 9 A T = X LERE A R MBHTH D, BAHMEEEBREL,
TLM-2.0 TlZ SystemC D@ OE~>T 4 7 A (1934 B—F+ A Xk + Fa—] 25
IR (Tt 7oilig) ey R 2 b— g VI 5%, T v avE R a—oA VT
HkHr_Xf a—FDOA RN e Fa—FMb—T 4 VT 47 TAD7 7 IV 2875,
SWRZLHE, TTRXUAAL N —« XA LA ROZTRENE, <A a— RFOA X | -
Xo—|Z@HE h TV v a U EELRETHD,

ERERT YT a BT LV LA, ZITRVBIE N T s va LR L | [F
—DT 2= REBAILT T ) T—Yay (F3NEnNeEZ2A4 7 -7 77 —v=
V) EHEHLTODHEERRE, /25 transport A Y > RIHOMERNH L, F/2i3U #—r &
HiZhT o7 oarw2ELTHRY,

N—RY— e BA LR e a—FT 4T« AZANTIE, "W 7 v a BB ELIZIAT
Sh, FTEEZA X T 2—R « AV v K« a—LDIAE—ET5HDT, b _transport A/
RHERS S5,

TITOFLAAL R — e XA LR a—=FT 40T« AXA VT, bTo V7 a ALEE
BEL, SHTIAITSES n— L « XA ADJAE —E 25D T, nb_transport A Y v R2MERE <
ns,

BaR— 2 MIMOH LI EDOR—ATHEAF I v 7 I EROERETHZ ENTE
5o BIZIE, =RV — -+ XA L RO R—=F2 MIFFOH UNBEDO—HED kT 7 g
VEEBICFEIT L, FAIT T )T a rEBETHE LIRS, ZAIT T
T—ary TCHEIDNBIENRE LT (Fr 7~y RE#EE LTH LTV D) &IZET,
FITDOTEDDEE LLIRD N T oW T2 a VDAY 2— )T HHELEENE LRV,
Ea—T 47 « AXANVORETH D,

FROBRIIT ey TR Ty XS e 8T AR — RO OO EL T
W5, BIZIE, b transport X, A IT T )T —va rEENSET SRS, L
SIWERDENZIEAI VT T 7T —2a U BT 50% wait 7506 L,
nb transport X, XA IV T /T — 3 U EHEMEE TLM_COMPLETED %K 72>,
L <! TLM_ACCEPTED %KL CHCTIHEITTHIZDIC N T oY I a v DRV a—) %
T 50 Ly,

FROBFAIOFERLE LT, b LarR—3ky bRFEHIa—I)L « XA LDJEFE L B> TA
STHRDIA LV HET2—R Ay R a—=LOIEED T V7 a0V —XDO% I TE
D72 BIE, 2R =32 MIBHIZZENLLDRFED N7 W7 v a v OHEWOIFATIEE B
SIEMNTE S, HEEHIFOH UBICETO N T o7 va s w2577 50, £ To
N7 v a rmBFEHm—IL - XA LONATIITTHZ E1EM, TIUTFRE TIERVY,
FEE ASTHKS NF LT varBarF—ry ML TEITSNAIERNA & 7
TR Ay Rea—LDIEFEEVOLFEILTHLIRE THH Z LITEET I VNERDH 5,
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t)

Bl

RERBIE, AUR—R U NREAIVT T )T a bbb TA T A
AV R =N HRLFNIASTHKRD T o7 v a 2347950 Ob—R Y — - ¥
AL R), FIFEURFROENCFEITOLDIZ N T oI a v ORF Y a—L L
TLM_ACCEPTED ZiE§ 7y (77 uF L AL R —« XA LK) OELLNTHY, fiE->T
KD KT W a rBHRITT DRNCENDNFFONE Th HFAMOH Lcior372
%9, (TLM_ACCEPTED 7213 25RD b7 7 2 a ORI T BRFOMH LocBsk a5 L
RN, HARTE AL OBETIE, V=AM VAR AOYMIHRNEZE ST 50 L
72uN,)

FTHAIT T )T a U AIOWTUR, TURTIIN Ty T T OB T HE
ENb, BPrTRWEAI LT T 25— a0, “BA L« U= 0 s
SNz E R ERERD, ZTROMAIL, ZA L TU—TI12ADD, B L FEED A2
Fa—llh TP va v BESENERTLIHEIHKD, V—RA— XA LR ET)V
IZBWT, A L U= T RICADTH D, H—FHTiE, b LY~y Rk
FIHA X MURTFRR E R OGS, £OX —7 » MIHERIZED T o7 v a v ofkhe
YR 2HENHED LTI, ¥ 2 b—y g VIO T 2R 2 T U B 2 aREME
B 5,

TURTGI T H TV T OFNTONTIE, 332 —XY— - XA LK a—FT 1
T e RABANETURTI c Thy TV T BER,

T F A LD ONWTIE, 192 7 3o b s 03— B,

UTFOFHa— ROWRIEZ < OFlfglea—T 4 7 « AX A JUTDWTDIZFADNL D%
HT2HDOTH5:

1

// Various interface method definitions

1l

void b_transport( TRANS& trans, sc_core::sc_time& t)
{

// Loosely-timed coding style

execute_transaction( trans );

t=t+ latency;

}

void b_transport( TRANS& trans, sc_core::sc_time& t)
{
// Loosely-timed with synchronization at the target or synchronization-on-demand
wait( t);
execute_transaction( trans );
t=SC ZERO TIME;
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tlm_sync_enumnb_transport fiwv( TRANS& trans, PHASE& phase, sc_core::sc_time& t)
{
// Pseudo-loosely-timed coding style using non-blocking transport (not recommended)
execute _transaction( trans );
t=t+ latency;
return TLM_COMPLETED;

tlm_sync_enumnb_transport fw( TRANS& trans, PHASE& phase, sc_core::sc_time& t)
{
// Approximately-timed coding style
// Post the transaction into a payload event queue for execution at time sc_time_stamp() +t
payload_event queue->notify( trans, phase, t );
// Increment the transaction reference count
trans.acquire();
return TLM_ACCEPTED;

tlm_sync_enumnb_transport fiwv( TRANS& trans, PHASE& phase, sc_core::sc_time& t)
{

// Approximately-timed coding style making use of the backward path

payload event queue->notify( trans, phase, t );

trans.acquire();

// Modify the phase and time arguments

phase =END REQ;

t=t+accept delay;

return TLM_UPDATED;

/
//'b_transport interface method calls, loosely-timed coding style
/

initialize transaction( T1);
socket->b_transport( T1,t); // t may increase

process_response( T1 );

initialize transaction( T2 );
socket->b_transport( T2, t); // t may increase
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process_response( T2 );

// Initiator may sync after each transaction or after a series of transactions
quantum_keeper->set( t );
if (quantum_keeper->need_sync() )

quantum_keeper->sync();

/

//nb_transport interface method call, approximately-timed coding style
/

initialize transaction( T3 );

status = socket->nb_transport fw( T3, phase, t );
if ( status =TLM_ ACCEPTED )

{

// No action, but expect an incoming nb_transport bw method call

}
else if ( status=TLM_UPDATED )

{
payload event queue->notify( T3, phase, t );
}
else if ( status=TLM COMPLETED )
{

// Timing annotation may be taken into account in one of several ways
// Either (1) by waiting, as shown here

wait (t);

process_response( T3 );

// or (2) by creating an event notification

// response_event.notify( t);

// Backward path is being used

// Early completion

// or (3) by being passed on to the next transport method call (code not shown here)

}

4.1.4. TM-1 DI ATL—3>0 18R

[HTLM-1 £ TLM-2.0 A > % 7 =— A I EH B TLM2.0 BEEDO—HThH 5, TLM-1 7 a v ¥
YTl rTayX T A BT = — A TBIE RIS, Bl F Off)NE, HDL
RIS ORI DA VX T 2 — A E AL TWA, HA7 e yx 27 - b
TURR— R e A X T 2 — A OFELME, TLM-1 A VX 7 = — A% L= WnET 1 e,
HLWTLM2.0 A > ¥ 7 =— AR 57 X 72 i3 DIEEA RS T 2 H 2B X LT

Do
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4.2. FALYGRAERY-AETT—R

4.2.1. 42005 923>

HALT R e AFEY A ETx2—Z DMI) 1F, A =S T—FZNRNEZ—4 > NNDAE Y FERICE
BT VR ATELTERERMT D, DFD VT UVAR—F « A X T 2 — A5 T EBERA
VRAEFSOTAEY T 7B ANARETHD, DMI IZLE - T, A =3 T—ENnbA L H—aRy
ReaUAR—Ry MR SN2 X —5 > h~OBED b_transport B> nb_transport B IR
HLENRAINATEDD, A ==K LA —0y MEOAERY T 78 A% mdib35 2 &R
AREE 72D,

EAVLI R e AFY c A HFT2—R I 2O0DA U E T 2—ANHY | O&DFA = o—H
MOE = hADT T — R« RAFFERH L E S I OEDTH—T Y I b A =V m—F D
Ny 7T — R XA L THD, 74T — KR E HHIEESNTT KR35 DMI
T EA GERARETITEZIAL) OFFEE— FEERT D72 OICFIH &1, DMI fEIkOSEH
Zate tim dmi O DMI LIk F-~D VY 7 7 LU A &IKT, Ny 7 T—R AL, 74T —FR -

NN L S THNL SN DM LR A o Z BN A — 7y R BIRFON SIS, 74T —
ReRAE Ry 7 U= R T r, OED, ERFEEOA X —axy b« aR—x2
ZESTHEWR, FLY Ty hEELRET D 8T AR— MERH L E[F—THLHIETH
2o

DMI ARA VXL, 74TV — R+ RRZZEST R 7 va vzl d s Z &l k> TEREN
%o T7HNED DML hZ7 Y7 g UL tim generic payload THY, T 7 va -
FT7Ve s hDavw RET RLA <7 M) Ea— hOMEHT S, DMIIEL, F7 2 AKR—F -
A BT 2= AR L R UALATH D, DF D DMI ERIZIE, B ATRE & 7 1 T8 EEDS
HoTH LV, TRTCOMEARFREIRO & XI2iX, FriLnwra han s hbA Y - 7T RGE
FT DMENRH D, (lm generic_payload OTUEFRHFLE 41T D [7.22tlm generic_payload ™
MESEEtfLnTa hail s hLAY - 75 ADERK] #BW)

DMI Gl %, f = =— X CIHBESIND LA T Uiz L, ZORFEN—Z) —« XA A
R w7V o A0 A S U TSR T D 2 LN TE D,
DMI ARA V2T Ny TRIBIZHEZ 508, B@FT NN T D RNT T 4 v 7 LB AEI T 7 EA
DKTT7 47 DIFNIEITH LT, T3y ZHBETIE, DMI Tid/e< 73y 7« 87 W%
rvay A VET 2= ATHHTHD, DMIRA L Z 2Ty ZTHIHE Y BE, VAT Ui
TS X TH D,

4.2.2. USAEH

namespace tlm {

class tim_dmi

{
public:
tlm_dmi() { init(); }
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void init();

enum dmi_access_e {
DMI ACCESS NONE = 0x00,
DMI_ACCESS READ =0x01,
DMI_ACCESS WRITE = 0x02,
DMI ACCESS READ WRITE =DMI ACCESS READ | DMI ACCESS WRITE
¥
unsigned char* get_dmi_ptr() const;
sc_dt::uint64 get_start address() const;
sc_dt::uint64 get_end_address() const;
sc_core::sc_time get_read_latency() const;
sc_core::sc_time get write_latency() const;
dmi_access e get _granted_access() const;
bool is_none_allowed() const;
bool is_read_allowed() const;
bool is_write_allowed() const;

boolis_read write allowed() const;

void set_dmi_ptr(unsigned char* p);

void set_start_address(sc_dt::uint64 addr);
void set_end_address(sc_dt::uint64 addr);
void set_read_latency(sc_core::sc_time t);
void set_write latency(sc core::sc_time t);
void set_granted_access(dmi_access e t);
void allow_none();

void allow_read();

void allow_write();

void allow_read_write();

35

template <typename TRANS = tlm_generic payload>
class thm_fw_direct mem_if : public virtual sc_core::sc_interface
{
public:
virtual bool get_direct mem_ptr(TRANS trans, tim dmi& dmi_data) =0;
1
class tlm_bw_direct mem_if : public virtual sc_core::sc_interface
{
public:
virtual void invalidate_direct mem_ptr(sc_dt::uint64 start range, sc_dt::uint64 end range) = 0;
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}

} // namespace tlm

4.2.3. getdirect memptr *JYK

a) get direct mem ptr XY Ni&, #—%5 v NClIRL, A=y =—FEi3A v F—axy
ke AU R—R EDRLOBMFNHENDLRETH D,

b) trans BIERITIE, A =V —F THERINIZDMI hT7 o H 7 var - ATV h~DOBRMR
fiEL

¢) dmi data BIEUTIE, A =P m—& TEM I DMI Flib 7 ~D S,

d) TRTOAF—axy k- aR —x FNTH, get direct mem ptr FFOM L&A =3 T—
ZNHL =0y bDT 3 U — R« X p> Tl S ¥ L 0ER3H 5, BIOFNITTH D
b AVE—aRxy b Al =R DOF =5 kY N T, get direct mem ptr DFE
X, A =vm—H V4w FCget direct mem ptr A Y v REFFOHTZ E0vd LIty

e) TIEND get direct_mem_ptr FFOM LIE, A =3 ==X B2 =7y baD T U AR—
MEFORH LORET 5 b ERLFE—DO/RRHEH, SV, ThEho DML
Kk, —oDAf =vxz—F L—oD& =5y NEOHEERZ G, 2 b - DDa iR —
I b f=vxm—sZ—0y ) bEl, NTUVAR—b A F T 2= A%WDH—D
DIV rvary ATV DA =y m—R L X—Fy b LTOKEIEZT S, DMI
EIZHDHDO NI v ar A7V M FIZITEER (B N BEBRO L 57250,
ERELI AR —R 2 @ADL IR ETIHMES Z R TEAR, (B L DMI 23
R 2 b—y g VEENERICER S NAEAICIE, Y3 alb—Yay s BT VAT S
VBN H DG LIV

) TRTOAF—aRxr k- aFR =R ME, 747U — RHHATO trans & dmi_data 514
EIRZDMENRD D, ME—FFENTWAHEIEF, LTFOX ik Eid DML K7 7
vary ATVl FOT RUAGEIETH D, P TV a & DMI R fO7 FL
A7 MY Ea— MNIHHTED get direct mem ptr A Y v NETRIEEINS0 S Lt
VW, DFED, X—F v DA =V A~OBM O LABREH LTS & X,

g) blL, fHESNET RLA~D DMI 77 ® A% S —4» hi3HR— kL TWOiUE, LLFIC
LT D L 912, DMIGLIR DA "%ty ML, BEOERVEE LT true > 4544
WRBHD, Z—5 v NBDMI 77 AZFFAT 5 & XX, DMI ik FHEEFrIaSni=7 7 &
ADFEME RS T2DIER SN,

hy L. FBESNZT RLA~D DMI 727 ¥ A% X —47y B3PR— LTV, L
TFICERT 2L 510, 7 FLZEF L DMI sh8FOMA L A_"DLty kL. BOR Y i
LU false 2ty M AREN DD, X =5y FSDMI 7t ARG T S L XL, DMI
RS ST 7 2 R DR AR T DI S5,

i) Z—7v MI. ZOHEITHEZLND—IUIH ST, AE M (R kS Te) ~0
DMI 7 7 A &FFa] 721355 L TH LUy,

) A7y IR DMI 77 EAEFAIL, BEOKRYEIC tue 22y FTLGE, A4 —=
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k)

)

n)
0)

27 ke 3 AR—FR NI, get direct mem ptr A Y RMHIE-STE 7z & X (ZEEOIE Y 8
[Zfalse 2y b HZEIZLSTDMI 77 EAZHEL L TH LU,

get_direct mem ptr ZEEIEIRFONM L7286, #—2" > MIFICAE Y ik, [[F CREZ)IC DMI
T IR RAEBEROA = —ZTEFT 500 LRy, 7Y r—a VR E T —4
D—EME 2R ET D UNEN D D,

ZNEID get direct mem_ptr DFFONH L TEED & 5 AE U SHIADH— DMI R A & DI
Z DT, ERRZITENZEND DMI ZERIE—D2D X —5 > N TOLRILTRIRETH D, i
DEWHZTIUL, b LAEVEBOERDO X —57 > ML TWD56, BT LA
HHDBED HoTNTH, ZNENDF =5y MIHE IS/ DML Y 7 =2 M &2 E5RT 5
7259,

oD AT VIR OFAIALTEZIALT 78 AN, 4 —7 v MIEWEH (DFEDH., AE
VIREEZ X TH—7 > FOWRENET D) BRAETDE, Z—7 y MIAE D F#HA~D
HABNIEATD DML 77 B AZFFAITRE TER, Ll flxE, HESAAICK
STORFZ =Ty MTRWERRRAET 5706, 7 —7 v MIEZ BN~ DHRAT D
DMI 7 7 2 AIFFFA L TH LU,

get direct mem ptr [, invalidate direct mem ptr FFOM L A2 LTH LU,

get direct mem ptr | %, [EHE)FE 7 IZRIHEAIC wait FeAH L2 52838 L CTidunig 7euy,

4.2. 4. F2TFL—M5|#& tim_generic_payload 75X

a)

b)

g)
h)

tim fw_direct mem if 7> 7' L— NIDMI 7o H 7 v ar « 7 TAOMTNRIALTA X
SND,

Ko rvay TV MIFA LT b AEY « T7RANERTEHT L A%
LT 7 R Ba— hEO, EDRENDET 7B AOR, SFVIRESNZT KLAIZKT 5
FERAIRT 7 A, EXIABRT 7B ANEEGT,

TRANS 7 > 7 L— R D5 DT 7 4 /L MEIL tim_generic_payload 7 7 AT 5,

FAEFIRMEZ R LT 572012, DML 7 %27 23« 77 A tlm_generic payload |27
RETHD, FERFRIBEE 23D 7 Y7 v g UHEM S 2 Lo X > TRAF A
AR S5,

A =3xZ—=HEI DMl NPT ar c ATV PEERKOERT OUERDHY . F
72 get_direct mem_ptr ~D5 [ U TSN HRNSEY 2 BIEEZ R ET D UERH D,

N rvary A7V hoavy REMEX, ZERINTHSD DML 7 7 & ADOFEHE
RO, A =T —H Lo TRESN, A F—axy k- avii—xy MERIX
K—I7y MR TIEETRE TRV, AT v Fa/L Tk, FFSNDEIEFHAART 7 &
A0 TLM_READ COMMAND & #X AL T 7 & 2D TLM_WRITE_ COMMAND T 5,

AT v hacid, a~vy FEMEOEIZ TLM_IGNORE COMMAND (3251 X T 5,

NFoH T vary ATV hOT RURAREMIL, AV K AFY - T7 B ANRTER
LTWAT RLAZIRURTTEDIZ, /1 =V T—HIZL > THESND,

T4 T =K« RRAZP>TDMI b Fo% 7y ay - 3727 MR@ERT 54 02 —a%
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),

k)

D

J K ariR—3x MZESTRILY 7y hOXNET D TV AR— bk« A BT 2—R|Z
NZoH a7 FLRAEEEZT 2— REO, LEIZG U TEIET X TH D, FlzIE,
A H—axy heaiR—3x MZLoT =7y hDOT RLRIFERLY AT L A -
< o AICBITAEINIUS LT 7 RLAZ~< 27 (FrEy NOEEIR) T3 08N H 5,

A F—=axy ks aR=R MELT FLAZT =% LT85, get_direct_mem ptr
FEONH U 2 i S 2 B2,

AT haLos, A= o—XZ L, a~vr RET RLZAZBROW TS, o — RO
M E)’z“ﬁ?ﬁ”éz%ifib\ Fim, A—F o e EARA L E—aRxT b e aHR—FR KT
b, MOTRTORMEZER L TH LV, FHI, IGEARAT —X ADRBECHFAI SN TN D
DMI JEMHITER L TH LV, TSN TW5 DML @, b AR—h A ¥ T = —
ZEEBITHFTHZ LT ZEEL TS,

A ==X X, — DO DMI FFOH LSOO L, E5IZIE DML k7 v AR— b
AR Tr2—A FLTTNY T« NFGLURAR—F o f X T 2— AN LIZIEST b
TGV vary ATVl MIBFRHEINS G LIV,

H LTV r—a iy, BERENTWD DMI 77 B AOFENRE Lz & X —F v b
WXL TRIENSD DMI R TV 7y gy « 7027 MIEGLIZEMEZBINT 2 L5
b7 B, %%%&F?yfﬂyay 7 IACEEHZ DL G, WHA v— REIE
BT 52 L AT S, BHlZIE, DML b ¥ 7303, CPU OFEEICS L TR -7~
Imﬂgk%&—ﬁ/bﬂﬂﬁﬁét (2, CPU Id ZLEN G LiLZe, £ XK 9 ZfiigEn
RAARFRER G A, LT a han s KA Y « 7T RAEERTDHLERD D,

4.2.5.  timdmi 95X

a)

b)

DMI Gl 1% thm dmi 7 7 ADA 7V =7 h T %, DMI descriptor [X, A =3 =—X TH
RENDB, ZDANIA B —aRxy b aryR—R NERIEIF—7 v FTREI I
%o

DMI Gl 7%, IROEMEEFF DMrf4y&E@ MR SNT=T 7 B ARIOENE, Btk
T R, #TT RURBME, BiRAR LA T Vg, £ L TEZRB LA T VG
M, IS BEEDOT 7 v ME : DMI pomter attribute = 0,access type = DMI_ACCESS_NONE,

start address = 0, end address = the maximum value of type sc dt:uint64, read latency =
SC ZERO TIME, and write latency = SC ZERO TIME

init X Ri&, 7 7 4V ME~O DMIEHE O A 320 0 L2 T ud7e 6720,

DMI JEE71d, A =3 =—&IZ X > T get direct mem ptr ~D5 ¥ & L THEINLD & XIT
WP T T AL MREETRT TR B0, %me#%%ﬁ7/zﬂb#ihéné&
A =T —H 3 get direct mem ptr ~DF & L TEINDHHNT, DMI LR 42 ZDT 7 +
U RREBIZY & b LARTIUZZR B0, it A Y > RIZZOHBOTZOIZFOH S D,

A H—axy b« aAR—32 MEIDMI descriptor & 7 4 7V — K « 7SATEIE L TEWT
72 DT, DMI descriptor |34 —7%" > N T ITH -7 & S ITHIMRIEICH D~ &,

set dmi ptr A > RIZDMI AR"A % « 7 hU B a— M5 [T SN DIEICRE LD,
get dmi ptr AV > RIEDMIARA % « 7 b Ba— NOBFEOEZE KT,
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)

h)

),

k)

)

DMIBRA LA+ 7 R Eo2— MIEIWET FLA 7 R Ea— FOMEIZHHET A A R L—
e R g 12D =Ty MK o TRIESND, ZAUT get direct mem ptr FFOMH L CHEE
RKENDT RLALITFTHD, #ifEIL0 TH D,

DMI kD A ~ L —1F unsigned char* ORI CRBLE D, A R L—UITHNA 2 — RO
T — A EB AR A RO, b LY —7y RBZEORERD AV FHRA~DORA X ik T L
DHPRIRWGEIL, #—7y MEIDMI Z %7 — hTE 9| get direct mem ptr [FADEZ K
TRETHD, TLM-2.0 [ZH1T D AE IR E =T 4 7 O GOFEMIL, 1717 =
TAT V] BB

A B —axy k- arR—x M, get direct mem ptr BAEFOH LvH0 Y H—2 - X
AIZEBWT DMI 7 7 B A A] S 2 RS A 72O DML ARA % « 7 R Ba—
NAEIET A Z EHFIN WA,

set_granted access A Y v Ri, PRS2 7 7 8RBT N B a— F&FIHCESIZET
BRIESALD, get granted access A Y v NliE, FFr[ ST 78287 R B a— FOBUED
A, FIEIX DMI ACCESS NONE T2 7uE7a 5720,

allow none, allow read, allow write = L C allow read write A v Ri&, FFrlshi=7 7 &
ZH T kU B a— k%% i ZF i DML ACCESS NONE . DMI_ACCESS READ .
DMI_ACCESS_WRITE, %7-/% DMI ACCESS_READ WRITE Oz =+ 5.

is none allowed X ¥ v R, #Fa]Shi=7 7 AR7 U B 2— 23 DMI_ACCESS NONE
DIEDGE M O D DR EDEZIRT, is_read allowed A VY > RNi&, FFrRISni=T7 7 &
2I07 R Y ¥ =— k23 DMI_ACCESS READ F7-(% DMI_ACCESS READ WRITE OfED;
B OZFDOLGEDHEDIEAZIKT, is write allowed A Y v RNiL, ST 7287
kU B =— FA3DMI_ACCESS_WRITE % 72/ZDMI_ACCESS READ WRITE DfEDH5E K Y
DA DOHBEDIEEIT, is read write allowed X > v Rif, #Frfs/=7 78287 KU
= — 73 DMI_ACCESS READ WRITE DfEDEFA K OV DFA DHEDIE IR,

H—7y NI, FA SN TR SNT 78 28T MY Ba— MR ST 7 &
ADHREFRET D, X —0 v NI FiAARE TR IA S EZIART 7B ARG &
% (FIHEREND) Z & Lo THHART 7 B ADFERIZEZ D Z LN TE, FkkICE
ZIARRRETTHEAAI EZART 7B ANHFRISND (FliFHERIND) & E-T
HBEALT VT EADERIZEZR D ENTED, A F—aX7 b« aR—F M,
get_direct mem ptr BIEIFONMH LD U #—2 « /SR ZHW T, DMI ACCESS READ WRITE
?fEiZz DMI_ACCESS READ #7-1% DMI_ACCESS WRITE T EEX 7% Z L2 K- THFAT
SNET 7B AZRIRZ ENTE D,

DMI A~ DA iAI R FE AL T 7 & A4S L2 —5" > ME, DMI_ACCESS_NONE
Tl372<. DMI ACESS READ WRITE (27 7 & A FFa[4 & Th 5,
1))

bool get direct mem_ ptr( TRANS& trans, tim::tlm dmi& dmi_data )
{

// Deny DMI access to entire memory region
dmi_data.allow_read write();
dmi_data.set start address( 0x0 );
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p)

t)

dmi_data.set end address( (sc_dt::uint64)-1);

return false;

h
2 =0y ME, A =3 —Z ~OFRAHRREZ AR F T ITHEAAR S EZIART 77 AN
TS TR (FRHES S TWRY) 2. DML T o7 vay « A7V b
@%%K;ofgﬁéné&éi#@?&tx@@%%ﬁbewé(itiﬁfbfw
%) Z L &R T 7202 . DMI_ACCESS NONE % # ] S2 7 7 B ARNIRET RE ThH D,
ZOfEIX Imﬂb7/%7/a/ FT7 V=l NOYRRIZ L > THEANCERSNZT 7 A
B (FEAAIr, EXIAS L GiriAI, EZIAIR) DARBEETZILEMRN 2 72 LA O HF
HENDRETHD, ZOMEIFEARAT T N a/VOGEITHH SIS RE TR,

A ==X, FAENZT 78RR R Ea— hafioTH—4 v MZL->TiFrf &
TS (FiFEATm han i3l IWHSA 2— ROJEERE 7213220 DML 7
VYT a LB S THASNTND) DMI 77 B ADZHDE—K (f X —axy
MZX o TEIESND ATREVEIXH 200 OAEFIRAT2EERH D,

set_start address & set end address A ¥ v RiX, BtEEK TT RL R -7 N Ba— FEER
TNH I THESNDIEZFRET D, get start_address & get end address A ¥V v RiE, BRgH & #&
T7 KLR -7 M) Ea— hOBHEDEEZ ZNZ KT,

BlItELA T T LA « 7 R U B a— b E DMI SIS DA E fth DA DT R LA
ERTTOILH =7y MZE>TRE (F203A v ¥ —ax 7 MIX->TEE) &b, DMI
FEIDSFF ] STV D DMER STV DN, get direct mem ptr X Y RIR VA (true 7=
I false) IZ K > TR FE D, AT VEEA~DT 7 B RAZHELR LIZWZ—7 > M, start_address
|2 0 % end address {Z sc_dt:uint64 BIOFRKAEZ R TE L TH LU,

=0y M, EILENLD get direct mem ptr FFOH LIZxE L C—DDWET 5 A€ Y flik

BT ETIER L TERY, F—Fy ME, BB EK T FL X - 7 MY Ba— M&[A
CIZT 52 L2 Lo TAERYHERE —D2DT FLAIZRET H Z &1 TE, DMI A TE
DRESITRETHZLEHTE D,

FBESNERA~OIEE SN DML 77 8 ARHF TSN TS L&, (= o—F X
ZDOMEIRN N2 D ETEOMEIRE Z CTHIRESNTZADOT 7 A2 FTT 51 Ll
2N BIDE VT TV & DMI ERIC X > THRESNZT RLAIXT 7 B AFIRS 720,

get_direct mem_ptr FFONH] LSBT 2V IR B A v —a % ke 2 K—% R Ch, 7
RLRBHAELERT D LB EKRTT LA« 7 h) Ea— FaZHt 20801\ H 5,
DMI G FZBT N5 T R L ADWIR D284 | FlibF-73 get_direct_mem_ptr BEEIFFON
LY Z—r e NRAZERT 5 & XIFATIND, Bl2IX, ¥—F7 > MIBGT RLUA -7
NI Ea—h2ZFD0X =7 "> TWDAEY <y PN TOMHERT RLAICRET 5.
ZOYEA v H—a Ry b 2R MIEXT RLRAZ VAT A EDOAEY v v 7T

B DHHMERT RUACERS H0EN D5, JHUWEITEEI 0 & sc dt:uinted OELD 155
RKETH D,

A B —axy heaRmR—F ML DML 7 7 B AN SN TWAHERZHIRT 5729
F721% DMI 7 7 & ATl AL CUNRUMEIR A HEET A 7201, BllE L& TT RL A - 7
R E2— hEETAHZENTE D,
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y)

bb)

cc)

dd)

% L get direct mem ptr 7° true ZIRFHElE, BBEKTT FLA -7 R Ea— FTURS
15 DMIGEIES DML 7 7 B A TE D5 CTH D, b L get direct mem ptr 73 false 2 K755
B, DML 77 B A TE 2V EHITH 5,

=y hETEFA Vv F—axs b aryR—x MR _oF=EEn ED
get_direct mem_ptr FFOMH L 252 TS 5G1E, O F TN EOERVE S DML 77
B AFFARE, EIE O IEENLL EOEZR VA S DML 77 AR EREA IR T
Li7auy,

2=y NETFA A —axy b ayR—xr ML, RLT7 7828 B2, HEmi
I B O IrinTr /T & IABDI FR0E E IAD K DGt mirdr/ EEIAH DM ) T, FHOTE
82 N2 92 72 DI invalidate direct mem ptr Z 3 H T S 72U AT, — D DRk
PEFRI S O — RIS D HEZR D & 5 DMISEI IR S 720y,

BIOSHETSE 21X, DMI fEIDEFEIT invalidate direct mem ptr ZR&HFEONM LI X > Tht
WIDOFHRN I SRR Y | AR S AUTNEERZKAE Ly, FRER L DMI fElk O ARk
X FUT 72 2ABTHTIFFAI &z DMI S R E HIT 2 Z L8 TERY, Wb Ei

o

H—2 s NEDMI 727 B A% T _COT KL AGER BIET KL 2% 0, & T7 RL A% fx
KIE) TEIELTH XV, 5% —4 > MEDMI 7272228 BR—F LRV A
Ve TOYE, A F—aRxy k- arR—3 MIZ ORIk E Z—57 > R EHA LT
WHAEY T O—IZE EDDHRETHD, SbRTIUL, bl F—axs k- a
VIR—FR MY RVRERAE L EDDHZ LIRS, A =02 —X [ FT X TOV AT
A EDT RUARZEROT ST DML 2L STV D EiENET 57559,

set_read latency & set write latency A Vv RNi&, ZIEIGAIALN NEZIAHR LA T -
7 R Ba— MISIETEINIMEEZRET S, get read latency & get write latency A v
RiZ, ZNENFARABKLVEZ AR LA T« T M) Ea— NOBIEDEEIKT,

FAIAB R ONEZIABLL ATy« T R B a— ME, FIFINGAASR R ONE XA D A
FY - TP T a AN DANL RBT D O LA T UV ERET D, SO AUR,
B AT Y BEAR FATT A =2 =— X 0372 transport b7 Y7 v a ko T
HRIE S DN NI E DML JLIET b OFRAR E T EZ AR LA T v 28T &P
WD IR THEBED LA T o V23 LT U7 5720, HIHEIL SC_ZERO_TIME,
A —axy k- ayR—R b Z =5y NOMGRGIAI, HEEIABDEL BN
VATV DIEEER L, ZORES DMI Gk 7-25 get_direct mem ptr A Y Kb DY & —
Ve RRAIBNTA, == NS E =y hRDL EXZLA T VBRSNS, 7]
SNT 7 BAT R Ea— hDEIZL > T, —DFEEWFTO VA T DA D,
A=V =ZBFHA VT b AR I RA B o TARIICT 7 EATHLEEFNHOT

b, VAT UV EBETAOHVEND D, b LA =N A TR, H A
U TR By

i

4.2.6. invalidate direct mem_ptr **/wF

a)

invalidate direct mem ptr A v NI&—7y NEIIA o F—ax s k- aryR—x M2
FIZIZ K> TR E NS,
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b) ¥ —7% v MIFEMET D DM HIKOFGHEST 7 ¥ 2B A EET 5 EEORIIC
invalidate_direct_ mem ptr A Y v REMONHTHEERH D5, HIl2I1X, F(ET 5 DMI G807
R U A A IR DR, 77 B A 25t 0A T/ E & IAH D DR RAFI LS DRI,
T RVAZERE )~y T LR ETH D,

¢) start range & end_range D5 1L, DMI BB SN D T B L AR ORN) & e DT
R LA ZRT,

d) A =T xT—% invalidate direct mem ptr Z5 (T -7 6T IZHEEINT R L AHiH &
72V E 5 DMI Ik (get_direct mem ptr THANIMERS L CW o b D) A8 L CHEHET
Do

e) EBOMICEZR DA IEE. OF VIEET D DMI SO0 72 e Ak, A =
T— X I DRI OFERATFET D0, FIIBEOFEE BT 5,

f) 4 DMI fElkiZ, #—7% > b2 invalidate direct mem ptr FEOVH U CHUREICIEZMET A £ T
FENDEETH D, HA = —HI%, F2h72 DMI SEOERRLEH L, Eksh
2% F CHEBEBAR Lt %,

g TRTOAUF—axy harFR—xr ML, 73— RROREIZL U TRHIGNT 5 T A
N—=hF A BT 2—=ADDIZT VA AEETET 5 L X2, invalidate direct mem ptr
MO LA A =3 m—B b2 =4y haDy 7 T — K« 2SR TR Tl S8 5 38508
Hb, NTUVAR—N AU FT2—ANT U —R XA & DMI O/ 7 T— R « /XA
T RLAZEMA 0T, b7 AR— & DMI ZHIHHAISS Th H & Th D,

h) & L—2® invalidate_direct mem_ptr & % —7%" > R BT 72 61X, A &2 —a k7 | -
IR —R Y MIEEO invalidate_direct mem ptr & A =3 T—Z ~FEOH L TH LU, #2K
DA =V Z—EPFIELENENNFE LA —7 Y ML THEA LT b« AEY <R A ¥
ERHE LNRWD T, A v F—axy b« 3 R—F "R TRCDA = m—H Tkt
L T invalidate direct mem ptr ZFFONMH T DN R FEETETH 5,

i) A X —axy k- arR—xF2 ML, start range % 0, end range % sc_dt:uint64 DI KAE
ICRET DI LI AT, A= m—FTHLTNTDIA VLT b= AEY < RA o F &l
LT EMTED,

) TLM20 27 « f > H 7 x—A -+ 2V v R4, invalidate direct mem ptr Z -3 385 TH
K,

k) invalidate direct ptr (% get direct mem ptr & [EHERY E 7 | IRHERIZFFOH 95825 Ciden,

1) invalidate direct mem ptr |% wait Z [EFEY & 72 I IR FON 95825 Cld e,

4.2.7. DMI & transport O ELES

a) ERIIIUE, XAV I F e AFY e A HT2—R Lo TA ==K Xy M
A LB —ARY b AR NN NA LT BT 7B AT D 2 EATRE, — 7.
FIZUAR=F e A BT 2—RATIE, A F—aXy b« aVR—R b A /RARA]

e ]
HEo

b) AvF—aRxy b alilR—3 MREBERFFL TCWDEINNy 7 72 AT 51
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H—aXJ ks aF—R MRFxF v a s ARV EET L TWDS A X —ax7 b
aART ke arAR—R FOXIEWEHOH DA TEH, IELEWET 2 L O ITHEESY
B, FALVIT h e AEY A F T 2= T8N, FTUVAR—b « f U F T = — AL,
AH =X ke AR N T UAR—F + A H T 2 — AT LR, B
FHHET, ZoXkoef v —axy b aR—xr FOBEITIE, FIZ DM 77 EA%E
T2 Tho,

A=V T—HEN, FITUVAR—R A BT =A% XA LT R AEY -
RA B EED T EAFAICOI VR D Z EIEARE, HHAAM = —2 N, hT U AR—
fe A B T72—RZFIHLTOWDLRIZ, 9 —FHDA=>=—% T DMI 25 Z & &)
BE, hTUAR—=RERHLNZ A 7« 7 )T —a U EIEE L TOWAEAIE, BHaiE
BRI, ZUIT TV = a R T T ARERD S, FlziE, DYy MR
DMI & T U AR—F o f 2 Z T 2 —A%FFHZHR—F LTWAEERL, F T ZR— |
MEEOH TV A REIZ DMI IR A v 2 DML STV BATH D,

4.2.8. DMI &EFURTIL-THYT)T

a)

b)

d)

H—=lry A o Z—a Ry b A R—3 2 T invalidate_direct mem ptr ZFFONMZ &
(ZE->TOH, DMI IR E NS D2 LB TE S,

A = om—% %, DMI RA X %2 D RN DML 8IS E BN E I e TF = 7755
T35 5, WOLGHE

—EA == RNEF SN D, FOA =V —XPERSND E T, o SystemC 7' 2
T AIIFATTE RN L, SystemC D« b—F L~ =T 4 7 AL > TRES LD,
FEZ, oD SystemC 7' 12& A1X DMI 7RA > ¥ b T 7avy B a2 aEED S L
NI, FERELT, TURIN - T ATV T ENTA = m—23, DMI RA v
B %AH 9 IS 2 B DMI SEES 72200 E 9 0vER Y IR LR 2 L6 L 72
VY,

A == H PO END A F T 2—R « AV FIFOH LIC L » T, oz m—x
> h A3 invalidate direct mem ptr ZFFOM L, ZAUZ K > TEDA =2 =—Z TR &4 T
% DMI fEI 2 #5045 Z S IXATRE, TV R TTh v 7Y TSR, =3 m— A8,
AR SNTIZFATIND,

A=YE B DI LA RS IR SR, AR LR TR SO, A7
%072 DMI B3 H 22 £ £ Th B,

DMI Z(ED TV ARTN e Th o7V o T ST A = 2— 2 PERSNT-HE T, o7 R
T ThHy PV T ENTA =3 —H > TRU DMI fHElEAS, B2 o & LN
THZIMET 5 Z LITRMRECTH D, ZHUL, —BRIONCT VAR IN - Ty TV U TICEA KD D
AR S 2L L TODD, ZOHITEHEZ TV IL—UTERT D H DO TR,

4.2.9. DMtV rE-T-FE{t

a)

DMI b b OF Y BEAZFARINTZDMILIE, DMI 727 2DV IKLA— 7 &7 F
ZEIZEoTyIal—yva A — Raekiifb T 5 A= AL TH D, DMI RA > X HMif
2 DIRAE) BT BT IT get direct mem_ptr ZFFONHT 00V IC, f = —F N KT
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AR—h « f BT 2—ABEETHEEDO ST YT a L DOEEETR ST DMI &
HTDHZLENTED,

b) WS B— RIZL > TUBMEZFFR S DML 13 efkainsd, =—WEFRDO F T %7 v
AN KSTRICA I = AL EFEETX D, ZTOLAEY—7 v ML TEMtEEIFR SN
DMI DfEZTWENCERTET X ThH D,

¢) BHEEZTFARINZ DMI 25 E ) MIHBICERIRTE %, 4 =v=—X XA n—
RO @A IR SH7- DMI & H IR T 5,

d) A= T—ZNEMETIFE Sz DML ZHN T 572 OHERFIE L FRtlioord,
i A=V PERN7 DML RO X v v ¥ 2 26T 5T RL AR D,
ii. HLDMABAUEPFELRNED, A=V E—HERTUAR—R A H T2 —R
FELCTEEDO N YT a2 F T 5,
iii. TOH%, A=V —HE TV v a v OREMEETER SN DMI 287 5,

iv. b UEMEDDMI Z3FI LT D Z & A27R LTI, A =3 — & get direct mem_ptr
Z RO,

4.3. TG SURR—k A8 T7T—R

4.3.1. AorRFY2aY

TRy T o RTUAR—R « A H T 2= R ZX T, BIE, Fh, A X0 MlE L@ o
N7 VT v a ACKRT DEWER 2 OB E S ERNTH —7 Y FDA R L—IZ% L Tiiad
HROEZABNFRRETH D, TN T+ NTUVAR— kA BT x2—AE, T AR—b -
AV H T 2= R LR CNAZBDT0, T3« hTUAR= R o A 2 F T 2 —ADIEEITIE
WORT YT ar LRILT RUAEEETT D,

BIZIET Ny T e "GV AR—K e A LB Tx2—RAZL ST, ISS ITBi SNV 7 NIy =75
NN 21— arENDHVATLINDAETN T =L ZHAH LD, EEIAALEY TX
By FTTNY T e RGUAR—F e A B T2 —R LT, A= T—ERNV AT LAEY
ONFEEY R 2 b—ra VRIHITHITA T vy 7V ay hERDZ L0, VAT ANDAEY
Db HHEIEA YT 5 Z L L REETH D,

TIAINKDT /Ny T« 8T W7 v g VAT tlm generic_payload THY, FT7 oW ooz -
FTVx7 hDav R, T RVA T—FERNT—F - R4 % - T M) B a— hOHREF|
M35, 7397 « hToH 7o aid, RFUVRAR—R - A U Z 72— ZBITF IR LR T
TIR—=F D, OFN TNy T T YT va IS REINR A ST D LIV,
MEARARRILEOZ AT LT e har s hLAY - JTRAEERTIHLELRD D
(tlm_generic_payload DHUEFRDONRE 210 17.2.2 tim_generic payload DHE S &2 G e L\ 1
fav - hLAY « 7T 2ADER] #SH),

4.3.2. USRER

| namespace tlm {
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template <typename TRANS = tlm_generic payload>
class thm_transport_dbg_if : public virtual sc_core::sc_interface
{
public:
virtual unsigned int transport_dbg(TRANS& trans) = 0;
IR

} // namespace tlm

4.

a)

b)

4.

a)

b)
©)

d)

3.3. TRAN 7> 7L —I5|#& tim_generic_payload 75X

tim_transport dbg if 7 'L — NMIT Ny T « NTFLPF T ay « JTAOMTNT AL T
A RAESNTND,

TNy T e NG PTvary 7 TR, TN - T VR A ERav R, TR
AT =EEROT =L «RA B HE =0 MIBZHT2DDT M) Ea— MR EEND,
AT v harogys, ZUOITIASA B— FOMST 57 M) Ea— R Th o,
TRANS 7> 7 L— R EI$DT 7 4 /v Ml tim_generic payload 7 7 A T 5,
FAERIRAMEZ RIS D720, T/3y 7« NT 37 a2+ 7 A tlm_generic payload
ThHARE, IR ATREILECMD § 7 o7 o a R 203, FERRAMESHIR S5,
HLLT TV = ar BT Ry« NG 703 AZEBIZT MY Ba— MaBINT 544
ERH DG, BHEORN N T oy vy - 7 TRCEEHZ D L0 B =
— REYLRT 2 ELZ WSS D, EOYEN R TREE 721 IMEOSAITIEL, vy m
Fajbe FLAY « 7T ARERT DMENRD D,

4. -
transport_dbg ~DOFFOMH LI, @H DO M T 7 g U THHIEND F T U AR—b « A~
B 72— ALF LT 4T— R RS,
trans 3IEUIT N 7 R T Tvay AT V=S FDOBIREL Th B,

A=V EZ—RFT RNy T T T a - F TVl NEERL EETOINENRD D,
F 7= transport_ dbg ~DBIHTIETRNCA T V=7 FOW@YRT N B a— MERET HH4E
NHDd,

NFoHorvay A7V hDa<wr R 7 M Ba— MNIf=vo—Z | K-> TENR
SNTNDLT Ny T « TR AOMSEA RTTEDICRESI, A ¥ —ax 7 b aR—
Ry RRX =Ty EMBEIESIR, AT v h LT, FFa SN TWAIEIE, ¥—F7
F~®F AT 7 & 2D TLM READ COMMAND . % — % v | &
TLM_IGNORE _COMMAND ~DEX AL T 7 & Z2D TLM_WRITE_ COMMAND T 5,

TLM_IGNORE COMMAND tZL\a~vy REMEEZ -7 N T o7 v a v a7
XX, Ty MIBARABSREZ AL Z FATTRE TRV, JHESh T Ny 7 -
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g)

h)

),

k)

)

NPT v a L EFATT DEROILRE SIS B — FIZBWTREDE A > TH
L,

FNIUAR—=b« T HF 7 a DEEDIINT, TRV« FTUAR—R A 57T
= — R RO ATHE 72 T HDIHAA 10— ROILEZE 5 72, Friinrm b
b hLAY - I T RETEFRT DUERD D,

T RLAR T M) Ba— MIfA=ovo—H I Lo CHAPAREITEZIALINAHEEORK
HDOT KU ATERE S D,

THT =R RRZBHSTT Ny T« vFoHV I vary 47V bei@dbA X —ax
JhealR—Rx T, RILYT7y hOXIETDH TV AR—K e A FZT72—RT, b
T vary ATV hOT RUAREMEZT a2— REOWELZS U TEESILD R
ThD, BlziE, A v —axy h+arR— 2 NC, =7 hT FLRIBE VAT A -
AV <y EOGFIE>TT KL AZ~ 227 (e Y MEHIR) T2 0ERH 5,

A H—axy b arR—3x b CTlE, TRy 7 « 27— RN LGS
transport_dbg FFONH L Z-ifil S 2 BT,

FRLA -7 R Ba— ML, b LTS 2 « o B KREHDA v F—a s |- ay
Ry b &l TR ST, BHIEIEE SN TV A0S LIV, T3y 7 -~ 1
— RIS = T R TR TEFALL, 7 KL -7 R Ba— hob e b LofiE LE
X ST BDD LAWY,

T—HET M) Ba— MIf=vm—X Lo TitALe T3 EE AT A MR E
SH, AF—aART ks AR —RIRF =y Mo TIEESNR, T—2ET
U Ea— NI, =7y 8BS R EGRAALFETITEZALTHHEIL. 0 TH XU,
T—H e RALH T MU Ea2—FMInull TH LU,

T—HRALH T R Ea— MIf=v2—H Lo TH—F v MZabvt—InbHE E
TIAREF) £TAIF =Ty Fbabt—SDHE @GAHARERE) OBFIDOT R L AITRES
., A Z—axy k- ari—xr MF—7y MZXoTIEES RV, ZORSIIEA
=V E—HZ o TEHID B THAL, transport_dbg 75 R TL HENZHIBRS LR, B
ARIDRL BT —HET NI Ea— hOfEiLRICTHD, 7—FET M Ea— kR0
Mo, T—H cHRA L T b Ea—MIinll A1 o2 ThEL, BAETrr— b5
BTN,

H LABECHIUE, #—7 » MIBIT S transport_dbg DL, FEESINTZT KL A %{fio
T A B—axy M@ LTT FURAEHIZID) 58 S A MIEBRAB £ 1213
TAL L DT %, EXIAB I~ ROYE, #—7y NIT—FESD =27 Y %2 EIE
[P EARANAN
N UAR—=F e A B T 2= AL —fHITRH SNz & X, T—FESNTHHSNAA a— R
DT —ZFeF & [F UAERR 2D, transport dbg DIEIT, ¥ —47 v FNOBE—H )L« T —H -
A N L=V ORER & A 0 — RO TR 5 VBN H 5,
HAZ o Faroifs, A =vz—XIav R, TRLVA T—ZEKROT—H « 1A v
5’%7*@/&)%/\4’ °— I\O)T M) Ea— FNEeRETHILETRN, ¥—F v heAf o H—a
A7 B AR MIOTXTOT MY Ba— 2L TH LV, FRHT, IWEAT
—H A T M Ea— MIERINS,
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p)

A =T —Z T OO LNOLIROMOH L, 7307« hTVAR—K A F T =
— A, hTFVAR—K A F T 2—AKO DMI IZELMFRHL TR o7 var -
TVl MelAHL TS Luy,

transport_dbg (%, SEERIFEAIAL FIIFTEZIAL LIS MO Z KT, ZiUuxT —%
E7 M Ea—hOfELY 700, & LY —4y RRFATTEARVRHTIE, 0 DfEZIKT,
EHE & 72 X REEMIIT transport_dbg 13, wait ZFEA TlXWT 720, T3y FEE AR T~
REFITHT HIIRMENLHEEEZENTEWT, A v F—a %7k« avR—3xr b9
—7y FORREAEE L TITWT 7220,
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5. FA—\IL-HF 3L

51. Avka&oiay

TYURTIV Ty TV TREREIL, SystemC D7 1 AT LT, 7 4 X L EMHII DR
BEEEEOVI 2 b—ya VALV RICED D LD T, LT 2—7 1 7 « AX AV ERREFT T
Hoonbd, 7oRIN Thy TV THsREER VD L, ALy ROaryT 7 AR « A T
ARV NEROLTZ IR VIEFICEER Y I 2 b—1 g VHENFEBITE 5,

TURTI T H TV T EATO T a AMTCHRNZRRIIAZTT S BT, 7 4 X AR OfE
L, BEEIIIMAETIERY, e RAXROFRIRA N E THRATHICSATRIRE TH D05, 7
Fd oA LAV LT AR L, S a—rUL - T X NEFHTREXTH S,
TURTIV T H T o THREE VDRI, b transport()3 X ONnb_transport() D5 142 L -
TSN DRERIL, 18, sc time stamp() DRV ECTHABIED T I 2 L— a3 VIR E 7 4 v
X LB NSO & L TERIND, Za— b« 74X A, e D7 4 ¥ L
REDOT 7 /v MR CH D, 70— 7 5 2 2 KRR OMEIL, ME—D tim_global quantum
I T ALK TEEESND, £7 0 R I T a— 0« 7 g o F A EE S RE TN 1 oD
TavR L, BEOR—I)V - T B RO EEZIT ) Z LIRS TWD,
TURTI e Ty TN TOFENIONWTE, 332 =X —« XA LR a—F 47 -
ABANETVRIN T TV T MO L,

BAIT T ) T—2a AL TIE, 1413 IV RAR—h - A FZ T =2—RTBITFDHEA
VT T ) T—var] bElRoZ L,

tlm_quantumkeeper 27 7 AIZIE, 7 + o FZ LRFEZEET 570D A Y v REHEISNTWD, 7
F L FmR=DENHIEAL TR (92740 F L F—r3—] 2BROZ L&,

5.2. ~AYEI7AI

Ja—s)L s JF A EDT T AERL, timh ~v X7 7 A4 /WIH D,

5.3. VIREE

namespace tlm {
class tim_global quantum
{
public:
static tlm_global quantumé& instance();
virtual ~tlm_global quantum();
void set( const sc_core::sc_time& );

const sc_core::sc_time& get() const;
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sc_core::sc_time compute_local_quantum();
protected:

tlm_global quantum();
1

} // namespace tlm

5.4. tlm_global_guantum 25X

a) tlm global quantum 7 7 AZ K> TH—D T a—r V707 5 & K (FIIRIRG) 23EF
SND, ZHNRT 4 B LR OT 740 N2 D, TURTIV Ty TN T YR —
FLTCWAA =vm—H « TFT)UL, BBXZIDT 5% MRS T LICHEEDY R
o b—va VI E OB TR GNG, 72720, ¥—7 vy FOBERIZE > TEFin LY
HEBEIZ[FINF TEIND S, E b b D,

b) ENEFNDA = m—HF « BT UIZENENBND Y o % N Z RS Z & HRIEETH D3,
—RENATETDA = m—F « BT /U 0 — V7R 7 5 o B L 2R, R oEH
WO ThTIf =3 o —F I LV 7 4 v Z L EZ B RETE 501 Tldd 508,
A, FHIOEENL S BERET LN E - L v 2 b—y g VIR E < 8
LCLEI DS THD,

¢) instance() A Y v NI ME—D T a— b T VA LF T2 MDY T 7 LU AEIRT,
d) set)AY v RiE, BIECZTMoTMlE 7 m—rL - 7 4 o MEE L TRIET D,
e) getOA Yy Rid, Z7a—r3VL - 7 4 X AOEEIKT,

f) compute local quantum()if, ME—D T T — )L« T 3 H LB, B—H)V « T A H N
DEZFHR L TR, Za—rb s 7 3 0 Z DOWRDEEEN G, sc_time stamp DEZF< Z
EIZLVEHET D, compute local quantum()73 27 B—/N)L « 7 o U H DOFEEED T I 2 b
—¥a VT L ENDGAIE. B s T F U E BT T e L e T op B B
LWy, £ TRWGEIE, =/« 74 A NITa—3b « 7402 AL /S0,
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6.

BEEAADT—REVT YR

A |EI1501—X

1.1. A4ora%92ay

TH V=K bTAR=RIF [ Ny ZTU—=F+ bTAR=FIFIE TLM-2.0 27 « A
YET 2R I N—TH LT D, THUR, A ==/ A =y b Yy MCED Zv
—7{EEnd,

AT A VBT =R, R TUAFE—b, DML, FAY S s FIUAKR— b AU H T =
—AZETeN, TLM-1 27 « A 25 7 == RTEER,

T4V —RIFX, A =vx—& « Ty NP E =Ty« Iy kDT 3T — R« /3R
WZBITH A Yy RFOW LEIRIET 5, Ny 7 TU—RIFIX, =7 k- VTy b A=
VI—H e Iy DNy I T — R RRZBITH A Yy RFOW L &R 5, 7 e v
VT RTUAR=RIF ET Ny T e T UAR=RIUFIINRN Y7 T — R« RXRABNEEL L7
AN

DA ==K« Iy NRX—Fy k7 MIBEEDORWFT LW 7y b7 T 2%
EFT D2 LIE, BARICIZFTRE CTH 578, FHAFIAMOBLE N SITHEE L, —J7, %
DIy NI TADLH LN 7y N7 T AEPRESE DL AR, T2,

WWASNEZVEF DT FL—RMNE, Faba - LT« JTATRIAZTA REND, 7
g hane NbAY « 7T, 7+T—RIF, Ny 7 U—RIF CEbhs %47, 370
bRA =R AT T 2= AT HEFKT D, TR I NLAY - 7T AF, FF
EO7 v b UZBEMT Hd, 7740 RO 7 e k3L - XA 7 tim_base_protocol_types
Thb, AT Fa/WZBL TR, 182HATm hain) 25,

6.1.2. JVSRAER

namespace tlm {

// The default protocol traits class:

struct tim_base protocol types

{

typedef tim generic payload tim_payload _type;

typedef tim phase tim phase type;

¥

// The combined forward interface:

template< typename TYPES =tlm_base protocol types >

class tim_fw_transport if

: public virtual tim fw nonblocking transport if<typename TYPES::tlm payload type,
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typename TYPES::tlm phase type>

, public virtual tlm_blocking_transport_if<typename TYPES::tlm payload type>

, public virtual tim_fw_direct mem if< typename TYPES::tim payload type>

, public virtual tim_transport _dbg_if< typename TYPES::tlm payload type>

{}; // The combined backward interface:

template < typename TYPES = tlm_base protocol types >

class tlm bw_transport if

: public virtual tlm_bw_nonblocking_transport_if<typename TYPES::tlm payload type,
typename TYPES::tlm phase type >

, public virtual tlm _bw_direct mem if

s

} // namespace tlm

6. 2. — IR ryRER— YRk

6.2.1. 4>rR%923>

o Y/ b :port & export ZFAAAHETZH D

- Vv bOREE
s A=V —F Iy b TFT =K A port &3y 7T — K« ,SZH] export
« H=Ty b Vry b TxU—F A export &Ny 7 T — R« 2SZH] port

o Vv M. port & export ZHERIICD port & export & &/ A L R AHHEREAFFO,

o BEEEZELNTAL U RETOSLEE. EFICEEEL

s TV —varyPEEERTL Yy b
*  tlm_initiator socket
*  tlm target socket

« INBLOYTy ME Tr b hLAY  JTATNRTIAZ T XEND,

e Yy bMX Ta bl FATRECTHLIGAICOIRNL V RA[gRE D, T 7+
VD7 a kaj - A 7L tim_base protocol_types Th 5,

o HHIZTE Rhan - XA TEERT DHDHEAEIL. WA v— REFEHTL0E 9 0B
boT, HrLnwryae ban s hLAY - 7T ARG SN IF T 7 L— oA
VAL T HRETHD,

© TFHU=R e RA RNy U= R NRAKFT DT AR=F, FA L7 ke AEY
UF, 97 « "GV AR—KIUF & 1 DDA T V=7 M LV—TT 5,

o THT—ReRRENY T U= R« NZZNEND port & export 2, 1 [FIOMON L
TS R DAYy Raift,
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« HHEDIRNT T Rl s I T TRIRAZTA XS Ty MO 5, 58782
A7« F= v Ui,

. cT WY g v E RS DT DITRI I RTREZR S AR/ R T A 2 B FFO,

e tlm _initiator socket & tlm target socket 7 7 A%, TLM2.0 IEHEDA  Z AT EU T ¢ - LA T
BT 2, HIZ, =T 4 VT o + F—LAX=ZRNMEFNY 7y e LTHONDIREY 7
> FISEFRSN TS,

6.2.2. VSRAER

namespace tlm {
// Abstract base class for initiator sockets
template <
unsigned int BUSWIDTH = 32,
typename FW_IF =tlm_fw_transport if<,
typename BW_IF =tlm bw transport if<>
>

class tlm_base initiator socket b
{
public:
virtual ~tlm_base _initiator _socket b() {}
virtual sc_core::isc port b<FW IF> & get base port() =0;
virtual BW_IF & get_base_interface() =0;
virtual sc_core::sc_export< BW_IF> & get base_export() =0;
¥
// Abstract base class for target sockets
template <
unsigned int BUSWIDTH = 32,
typename FW_IF =tlm _fw_transport_if<,
typename BW_IF =tlm bw_transport if<
>
class tim base target socket b
{
public:
virtual ~tlm_base target socket b();
virtual sc_core::sc_port b<BW _IF> & get base port() =0;
virtual sc_core::sc_export<FW _IF> & get base_export() = 0;
virtual FW IF & get_base_interface() =0;
15
// Base class for initiator sockets, providing binding methods
template <
unsigned int BUSWIDTH = 32,
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typename FW_IF =tlm fw_transport if<,
typename BW_IF =tlm bw_transport if<,
ntN=1,
sc_core::sc_port policy POL=sc core::SC ONE OR MORE BOUND
>
class tlm_base_initiator_socket : public tim base initiator socket b<BUSWIDTH, FW_IF, BW_IF>,
public sc_core::sc_port<FW_IF, N, POL>
{
public:
typedef FW_IF  fw interface type;
typedef BW_IF  bw _interface type;
typedef'sc_core::sc_port<fw_interface type, N, POL>  port type;
typedef'sc_core::sc_export<bw interface type>  export type;
typedef tim base target socket b<BUSWIDTH, fw_interface type, bw_interface type>
base target socket type;
typedeftim base initiator socket b<BUSWIDTH, fw_interface type, bw_interface type>
base_type;
tlm_base _initiator_socket();
explicit tim_base_initiator_socket(const char* name);

virtual const char* kind() const;

unsigned int get_bus_width() const;

void bind(base target socket type& s);

void operator() (base target socket type& s);
void bind(base_type& s);

void operator() (base_type& s);

void bind(bw_interface type& ifs);

void operator() (bw_interface type& s);

// Implementation of pure virtual functions of base class

virtual sc_core::sc_port b<FW_IF> & get base_port() { return *this; }

virtual BW _IF & get base interface() { return m export; }

virtual sc_core::sc_export<BW_IF> & get _base_export() { return m_export; }
protected:

export_type m_export;

}

// Base class for target sockets, providing binding methods
template <
unsigned int BUSWIDTH = 32,
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typename FW_IF =tlm fw_transport if<,
typename BW_IF =tlm bw_transport if<,
ntN=1,
sc_core::sc_port policy POL=sc core::SC ONE OR MORE BOUND
>
class tlm_base_target socket : public tim_base target socket b<BUSWIDTH, FW _IF, BW_IF>,
public sc_core::sc_export<FW_IF>
{
public:
typedef FW_IF  fw interface type;
typedef BW_IF  bw _interface type;
typedef'sc_core::sc_port<bw _interface type, N, POL>  port type;
typedef'sc_core::isc_export<fw _interface type>  export type;
typedef tim base initiator socket b<BUSWIDTH, fw_interface type, bw_interface type>
base initiator socket type;
typedeftim base target socket b<BUSWIDTH, fw _interface type, bw interface type>
base_type;
tlm_base target socket();
explicit tim_base_target socket(const char* name);

virtual const char* kind() const;

unsigned int get_bus_width() const;

void bind(base initiator socket type& s);

void operator() (base _initiator socket type& s);

void bind(base_type& s);

void operator() (base_type& s);

void bind(fw_interface type& ifs);

void operator() (fw_interface type& s) ;

int size() const;

bw _interface type* operator-> ();

bw_interface type* operator[] (int i); // Implementation of pure virtual functions of base class

virtual sc_core::sc_port b<BW_IF> & get_base_port() { return m_port; }

virtual FW IF & get base_interface() { return *this; }

virtual sc_core::sc_export<FW_IF> & get_base_export() { return *this; }
protected:

port_type m_port;
¥5

// Principle initiator socket, parameterized with protocol traits class

template <
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unsigned int BUSWIDTH = 32,

typename TYPES =tlm_base protocol_types,

ntN=1,

sc_core::sc_port policy POL=sc core::SC ONE OR MORE BOUND
>
class thm_initiator_socket : public tim base initiator socket <

BUSWIDTH, tlm fw_transport if<TYPES>, tlm bw_transport if<TYPES>, N, POL>
{
public:

tlm_initiator_socket();

explicit tlm_initiator_socket(const char* name);

virtual const char* kind() const;

35

// Principle target socket, parameterized with protocol traits class
template <
unsigned int BUSWIDTH = 32,
typename TYPES = tlm_base protocol_types,
intN=1,
sc_core::sc_port policy POL=sc core::SC_ONE_OR MORE BOUND
>
class tlm_target_socket : public thm base target socket <
BUSWIDTH, tlm_fw_transport if<TYPES>, tim bw_transport if<TYPES>, N, POL>
{
public:
tlm_target socket();
explicit tim_target_socket(const char* name);
virtual const char* kind() const;
¥5

} // namespace tlm

6.2.3. tim_base_initiator_socket b & tim_base_target_socket_b
a) flB—R 27 7 Z tlm base initiator socket b & tlm base target socket b |%, #EEXDMIFLEAR

BE R A T\ D, ZBiXY 7y b EBBESHT B port, export, VX 7 = —AFT Y
=7 NERTTZODOHEDT, JrAEZ T AT EEEZ INDILERH D,

by INHYVry NI BET TV r—a b EEEDILD Z ST,
6.2.4. tim_base_initiator_socket & tim_base target_socket

a) tlm_initiator_socket 7 7 A TIX, F LA MT 7 X THRESNIZF ¥ 7 7 ZLFHNe, X—A
G AT D sc port DAL AT 7 ZITH L THIEXPEL, A L AX AL L LTRET 5,
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b)

d)
e)

g)

h)

),

F7z, FIUSCFFNT” _export”Z (A1 L7-44Ri1% ., backward #NA D s¢_export (2% L TA A&
B AL E UCERIET D, ZAUHIE sc_gen unique name OFFOMH LIZ L W ERTE S D,

e.g) tlm_initiator socket(“foo”) & ¥57E

— sc port  : foo

— sc_export : foo_export

eg) 774/ E

— sc port : sc gen unique name(“tlm base initiator socket”)

— sc_export: sc_gen unique name("tlm base initiator socket export')

tim_target socket 7 7 ATIX, AL A N TV X THEINIZX ¥ 77 X LT, X—RA 7T
AToHDHsc export DAL AT 7 HIZHLTHIEPEL, A LV AZ AL E LU TRET D, F
7o, R CSCFENT port” 2N L 72445 % sc_port [IZXf L TA LV AKX A4 & L TRET D,
ZAU5 I sc_gen unique name (2 LV FRIE S4LD,

e.g.) tim target socket(“fo0”) & F&E

— sc_export : foo

—sc port  : foo port

eg) 7 74/ b

— sc port : sc gen unique name("tlm base target socket")
— sc_export: sc_gen unique name("tlm base target socket port'")

kind 2 Vv Ni&, 7724 % CA N 7L LTKRT, Thbb, e
#U. “tlm base initiator socket”E£ 713, “tlm base target socket”% X7,

get bus width 2V v RiE, 77 L — g |# BUSWIDTH DfEZ KT,

77 L— I BUSWIDTH I%, Y7 v ha LCiGESND, flxDT7T—4% « U— KD
U— RREZRETHHDOT, V—FHFOE Yy MITERIND, /S—A Mgk TlL, BUSWIDTH
B E— ROy MEEIET D, AT MU Ea— NOFERERIZ T oy g -
B A FVNRAFT D, A 10— RIZEIF 5 BUSWIDTH OFEWIL, 711 T—4E7 U E
a— N 2B,

Iy Ry NSV RTBEA. o0 Y 7y MMER—® BUSWIDTH il % #7272
(SR (=AY AN

bind, operator () AV v RNV 7w Nasl#bTo6856, AV Yy KBETHY v AV
AP AN, BIEETESNIZY Ty b s A VAR ADYFERA Y v RIS REND,
bind, operator () A Y v RA U BT =2 —RA &5 ET DG AY Yy KB TLHY 7y b -
A VAB U AD export B, FITESNIZT ¥ A VAZ LRI, REND (FT¥
KINIA VBT 2 — A% TS H 7 T A% 3K T SystemC HEH),

A=vx—H Iy Ned—0y ke Vv MISA VR 555, bind, operator() A
v RIiE, A =v=—% « VT FDport X —7 vk« Yy D export |23 2 T 5,
Fo, =Ty bV hDport LA = m—H « Vv RDexport HNA KT 5H, T
AUZ, BHO Yy RsE CHEBIZEDML TV A IGEICEH S b,

A=x—F Iy MIF—F >y b YTy MR LT, EH600Y 7y @O bind A Y
v R, E7zlToperator) A YV v NIZE D, NA U RTHIENTED, ELHLDEATEH, 7
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k)

)

p)

s)

FU—=R e RRAIA ==« VT MR I =0y b Iy hOmE L7 5,

A=vx—H < Iy Naef=xa—F « Vry MIA U RTH56, £203 F—7y
ke Yy "ed—2y Iy MIA v KT 584, bind, operator() A Y v Rik, £
NENDY ry D port & port 3 L RT D, R ENEND Y Ty D export & export
N RT D, 2L BEEZE-S S U R, 378bb, FEVa— LV ED Yy M,
BEV 2=V EDY Ty MIASS U R 556, £id. BEeEya—n oY ry NetE
Ta— DIy NI U RTLGE FT UYL a LiREY a— e LRI
SNHEEITEH S D,

BEREANA T 4 U TIZBNTE, IELWIER TS RTAMERD D, A =vT—F
Ty N = m—58 Yy MIAA » RTD5803, Y7y M3SBLY ry MTRLT
NS RENRTIUTR SR, Z—F v~ Ty "Nad—0y b« Iy MIA VR
THHEEE. B Ty MF YTy M LTS v RahRiFiudze by, Zor—iu
IL. tlm_base initiator socket 7% sc_port 7>HJRAE LTIV | tlm base target socket 73 sc_export
MHBIREL TS Z L E—HL TS, BEE IDDIZL5EIL. port 226 port ~, kv~
FEJE 23U VTl port 76 export ~, FEfE 2 03 555513 export 725 export ~/ N o KSR
TFAUTR B 720,

tlm_base_initiator socket & tlm base target socket D —D>D Y 7 NEAHAIZNA KT 58
B TA V=R A BT 2=R e AT Ny JT—=R e [ FTx2—RA+ ZAT I/NRA
MEIXE U TR g e Hau,

H—lFy N ey "Dsize AV Rid, N ZU— R RAOZ— >« Iy ROR
— FDsize XY v REFEOH L, FOR— hD size TIRESNADEZ KT,

HZ—/r § o« Yy RO operator->A Y v RiX, Ny 7 U—R« NADZ—F > k- Vo
kDR— @ operator-> A Vv RABFOM L, £ DAR— kD operator->TIR S5 EZ KT,

=2 Ny R@ operator[| A Y > RiE, Ny 7 U—RK e« RADZ—%5 >k« V5 |k
D7AR— K@ operator[] A Vv & [E C5IECTHFONH L, £ D7R— k@ operator][| CIK S 4L AfEA
i@‘g‘o

tlm_base_initiator socket & class tim_base target socket (%, ~/LF « Vv & LTIRES,
FTRbb, oD =vm—F « Yoy ML RO —=Ty b Yy FenS U RS
ZENTE, —DDF—=F v b Vry MI, BEOA == - Iy hENA VT
HZENTED, 427 v AL, bind X° operator() A Vv KNI TZNEFRFZIKTTT 5,
tlm base_initiator_socket F7=/d tIm base target socket 23MEIAI A > R EINT-HA
operator[] A Vv RIS ORET HAT V=7 MetRET DB TE D, AT v
7 2l bind F 7213 operator() A V' ~ KRB LOVZ SNTNAFFITKGT 5, LLERG, &%
TEOARD Y 7y ME, O UIZRFET D A B = XL EFFZ20 72D 20 loA
VHETx—A « Ay RFEOH LI, anonymous & 725, Z DA =X KIHOWTIL, f#F]
Vi Ot IS, =T —1 SRIEBEOD F/A, =7 —! SRITB ROV
A EBM

BIZIE, —D2DY Iy "R, ZOoDF =7y ML v RENDGEEE XD, ZDDOMENR
Hi L. socket[0]->nb_transport fw(...). socket[1]->nb_transport fw()iZ, ¥ —%" v F&X5]T 5 =
EIITEDM, Zhb —o0H—4y /) BO nb_transport bw()iL, FFOMH LENEXEIF%
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t)

T EMWTERY,

A A > R get base port & get base export i%, 7~ F® port & export DA V=7 F %
BT, RAEA Y > R get base interface 1%, 1 =T —% « R— FDEIL export 47 ¥ = 7
N, 2=y b« VT NOGRIZY ry N A7V 7 NEOLDOEIRT K 912583857

6.2.5. tim_initiator_socket & tim_target_socket

a)

b)

d)

Bl

tlm_initiator_socket & tlm target socket /X, 7'&2 h=/b« hLAY « VT RET T L— ] -
IWNTARZELTED, ThHD Y7y b (FIXTNOBIRET 5]V 7> ) 1%, i@
TV r—va USRI B,

tlm_initiator socket & tlm target socket 7 7 AD AL A N T 7 HE, ®ETHR—RT T AD
A A T 7 Z O L, char*5 3 A T,

tlm _initiator socket & tlm target socket ZAHAIZ/NA > R 25A1%, [FIL 7w h=ab - XA
7« 7T A (7 74/ i tim_base protocol types) . [Fl U/ NARMEERFOVLENH D, Hiif 7
BRab s A ATH LT LW | bk FLAY - 7 T AEERT DI LITED,
Vi MEDBNREAT « F=y 7 WARETH L, ZHUFPHSA m— Fe~—2{Z Lk
7'u b =L TR THRAETH D,

kind 2 Vv Ni&, 7724 % CA RN 7L LTKRT, Thbb, e
AU, “tlm_initiator_socket” % 7213 tlm target socket”Z K7,

#include <systemc>
#include "tlm.h"

using namespace sc_core;

using namespace std;

struct Initiator: sc_module, thm::tlm_bw_transport if<> // Initiator implements the bw interface

{

tlm::tlm_initiator socket<32> init socket; // Protocol types default to base protocol
SC_CTOR(Initiator) : init_socket("init_socket'") {

SC_THREAD(thread);
init_socket.bind( *this ); // Initiator socket bound to the initiator itself

void thread() { // Process generates one dummy transaction

tlm::tlm_generic payload trans;
sc_time delay =SC ZERO TIME;
init_socket->b_transport(trans, delay);

virtual tlm::tlm_sync_enum nb_transport bw/(

tlm::tlm_generic payload& trans,
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tlm::tlm_phase& phase,

sc_core:sc_time& t) {

return tim::TLM_COMPLETED; // Dummy implementation
}
virtual void invalidate direct mem ptr(sc_dt::uint64 start range, sc_dt::uint64 end range)
{} // Dummy implementation
}5
struct Target: sc_ module, tim::tlm_fw_transport_if<> // Target implements the fw interface
{
tlm::tlm_target socket<32>targ socket; // Protocol types default to base protocol
SC CTOR(Target) : targ_socket("targ_socket") {
targ_socket.bind( *this ); // Target socket bound to the target itself
i

virtual thm::tlm_sync_enum nb_transport fw(
tlm::tlm_generic payload& trans, tlm::tlm_phase& phase, sc_core::sc_time& t) {

return ttm::TLM_COMPLETED; // Dummy implementation
H
virtual void b_transport( thm::tlm_generic payload& trans, sc_time& delay )
{} // Dummy implementation
virtual bool get direct mem_ptr(tlm::tlm_generic payload& trans, tim::tlm_dmi& dmi_data)
{ return false; } // Dummy implementation
virtual unsigned int transport_dbg(tlm::tlm_generic payload& trans)
{return 0; } // Dummy implementation
¥
SC_MODULE(Topl) // Showing a simple non-hierarchical binding of initiator to target
{
Initiator *init;
Target *targ;

SC_CTOR(Topl) {
init = new Initiator("init");

targ = new Target("targ");

init->init_socket.bind(targ->targ socket); // Bind initiator socket to target socket
H
1
struct Parent of initiator: sc_module // Showing hierarchical socket binding
{

tlm::tlm_initiator socket<32> init socket;

Initiator* initiator;
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SC CTOR(Parent of initiator) : init_socket("init socket") {

initiator = new Initiator("'initiator");
initiator->init_socket.bind( init_socket );
}
b

struct Parent of target: sc module

{

tlm::tlm_target socket<32>targ socket;
Target* target;

// Bind initiator socket to parent initiator socket

SC_CTOR(Parent of target) : targ_socket("targ_socket") {

target = new Target("target");
targ_socket.bind( target->targ_socket );
H
};

SC MODULE(Top2)
{
Parent of initiator *init;
Parent of target *targ;
SC _CTOR(Top2) {
init = new Parent_of initiator("init");
targ =new Parent of target("targ");
init->init_socket.bind(targ->targ_socket);

// Bind parent target socket to target socket

// Bind initiator socket to target socket at top level
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1.2. HISRMEEARERI AN

3 OOHERET HPRETIENH D, U513 blocking, non-blocking transport /F D k7 > 7 3 >
7 v 7' L— F I TRANS LB UF 3G S TEFR SAU/Z TYPES B SH#Z 5 2 & THH

THHLOTHD,
EHTIE TRANS TYPES
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tlm generic_payload T —YERN
¢ R 2R
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1.2.1. EARREGCHRESC . RANMO—FOEEFA
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7.2.2. tim_generic_payload DEIEEZSLHLLNTORIL-FLAY - ISADEE
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AHE
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1.2.3. #FLWITARIL-FAY - IFRBEFHLNNS Y73V BN ER

o ZOYAIL, bT UV T g VRTINS v— R EITERA R,

o LW habe hLAY « 7T RAEGRSNIA L F T 2= ALV Ty FENT AL TA
XY DIOITERT DMEN DD

o ZOFEIFERT LT\ bV EHAA B — FRELL ZERDGEIFINT S
FEFMAMEZE 2D L ZOFELVIL Fi2 SOFOGEEHELET S

1.3. RARMO—F-FRIEa—kEeAYYF

WHRA =R T 2T T FTA_X— R T NI Ea— e FRUIT VB RTEHNNTY w770 R Y
v R&ERD, €7 MY Ea— hOEEIIFAIL, = =—2 03 TH0, 7 KL AR DMI #F Al {HH,
VAR AR « AT —H R B3 A v —axy N —7y NPIERTHLEARH L, V—K -
aw Y RIZBT 7T —ZESNIX —5 >y NBFEHT 5,

1.4 HSAEE

namespace tlm {
class tim_generic_payload;
class tim_mm _interface {
public:
virtual void free(tlm_generic_payload*) = 0;
virtual ~tlm_mm_interface() {}
¥
unsigned int max_num_extensions(); class tlm_extension base
{
public:
virtual tm_extension_base* clone() const = 0;
virtual void free() { delete this; }
virtual void copy_from(tlm_extension_base const &) = 0;
protected:
virtual ~tlm_extension base() {}
¥
template <typename T>
tlm_extension : public tim_extension_base
{
public:
virtual tim_extension_base* clone() const = 0;
virtual void copy_from(tlm_extension base const &) = 0;
virtual ~lm_extension() {}

const static unsigned int ID;
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¥
enum tlm_command {
TLM_READ COMMAND,
TLM_WRITE COMMAND,
TLM IGNORE COMMAND
15
enum tlm_response_status {
TLM OK RESPONSE =1,
TLM_INCOMPLETE RESPONSE =0,
TLM_GENERIC ERROR RESPONSE=-1,
TLM_ADDRESS ERROR RESPONSE=-2,
TLM_COMMAND ERROR RESPONSE =-3,
TLM_BURST ERROR RESPONSE =4,
TLM BYTE ENABLE ERROR RESPONSE =-5
15
#define TLM_BYTE DISABLED 0x0
#define TLM_BYTE ENABLED Oxff class tlm_generic payload {
public:
// Constructors and destructor
tlm_generic_payload();
explicit tim_generic_payload( tlm mm _interface* );
virtual ~tlm_generic_payload();
private:
// Disable copy constructor and assignment operator
tlm_generic_payload( const tim generic payload& );
tlm_generic_payload& operator= ( const tlm_generic payload& );
public:
// Memory management
void set mm( tlm_mm_interface™ );
bool has_mm() const;
void acquire();
void release();
int get ref count() const;
void reset();
void deep_copy_from( const tlm_generic payload& ) const;
void update_original from( const tim generic payload & , bool use byte enable on read = true );
void update_extensions_from(const tlm_generic payload & );
void free all extensions(); // Access methods
tlm_command get command() const;
void set_command( const tim command );

bool is_read();
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void set_read();

bool is_write();

void set_write();

sc_dt::uint64 get address() const;

void set_address( const sc_dt:uint64 );

unsigned char* get_data_ptr() const;

void set_data_ptr( unsigned char* );

unsigned int get data_length() const;

void set_data_length( const unsigned int );

unsigned int get_streaming_width() const;

void set_streaming_width( const unsigned int );
unsigned char* get_byte enable_ptr() const;

void set_byte_enable_ptr( unsigned char* );

unsigned int get_byte enable_length() const;

void set_byte enable length( const unsigned int ); // DMI hint
void set_dmi_allowed( bool );

bool is_dmi_allowed() const;

tlm response_status get_response_status() const;

void set_response_status( const tim response_status );
std::string get response_string();

bool is_response_ok();

bool is_response_error(); // Extension mechanism

template <typename T> T* set_extension( T* );
tlm_extension_base* set_extension( unsigned int , thm_extension base* );
template <typename T> T* set_auto_extension( T* );
tlm_extension_base* set_auto_extension( unsigned int index , thm_extension_base™ );
template <typename T> void get_extension( T*& ) const;
template <typename T> T* get_extension() const;
tlm_extension_base* get extension( unsigned int ) const;
template <typename T> void clear_extension( const T* );
template <typename T> void clear_extension();
template <typename T> void release_extension(T* ext);
template <typename T> void release_extension();
void resize extensions();
55

} // namespace tlm

1.5. ARAR/MO—K-AEJERE

a) A=VT—FEABFA NL—UICT = - RA U F S, FAR=TIVIRA o F
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NI H 72 aAFAEY - v X =Ty BNDENE I N X L8778 A D, X7
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2. HEIICHIBR SN b D Z&FRT, A7 4 v F—JRIE, b7 AR — FFOH LT
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— 7 NWVESNT deep 2B —SND, TV r—2 3 AIBIED T W7 v U TESINA
IHIRENWT & E2MERT 5 2 &2 RGET 5, D b7 W7 o a COJRENRBIHED 7 W
7 a ANMFHEL T DR BIEJEEY 7 AD copy_from A Y v ROa—/LTat™—Xhb,
SHRTIUL T LWRRA 7Y =7 NMIPLIRY 7 AD clone A Y R+ 2—/LTHERL S 4L,
BIEO N T ooy a ittty hanb, 7a—=70HRET, b LAEY « vx—T%
WBUED T W7 v a U OTZOIAFAET D72 bIE, H LWERIZABHIRO~—27 B Eh
%

SV UL, AEY XUy BEHET DG T, deep_copy_from [FBIAEDOA TV = 7
MIFFHE L7220 LWMEIROETICHEHIRE~—27 75, AEY « v R—TV ¥ PFEELR
WIGETE, ATCOIMRIE. BEHIBRORIRIZTE 220,

update original from 2 V> RiE, AV v R~DO5$b L TESNDIHNDO NT Tz -
FTVx Neabt—d 52 LIlLoT, BITEDO N T va Ly ATV NOFFED
7 R Ea— YRR EE TS H 0 & T 5 update original from AV v K& WS BRI,
deep copy from A RCIERR L7z b T 7 o a ATk LT, VAR AfEHE KBS
HZLTHD, BIEO T oW Iy ay « AT V20 FOLVARS A « A7 —HZ AL DMI
FAEHRPA a2 —3nd, bLBEDO NI U7 varoa~y FEEN
TLM _READ COMMAND T, 250 (bt —jglat—%k) rIFo¥ 7 a0mA 4
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A1)

kk)

1.6.

a)

23 non-null 2> OR—E72 H1X, 7 —XEdS X deep 2B —Z D, LA b A F—T LD
A >4 73 non-null C use_byte enable on read 5143 true 72 H1E, /NA b« A F—TLE]
(Tread =~ PIZ& 2 Bila =D~ 27 1 2ibh D, £ 9 TRITIUITERRT — 2 Bld
2 deep 2 —ND, BIIEO N T v ¥ 7 a7 Y7 FOYRERERIX
update_extensions_from A v RIZ LV B SR UL7e 7220,

A R update_extensions from X, BIDO R T Y7 v g ATV hBLENLDOHBE
DAT V=7 MUAAEL TV DR a =352 LICk- T, BUED FF oo va -
FTV 2 NOWREEFRT DO LT 5, JLRITILIRY T AD copy_from XY R+ 21—
MZE-Tav—3hsd,

deep copy from, update original from, update extensions from D—f%f)7a 1 — A — A%,
oo rvar 70y UIIBTAERTHL, Bl LY 7= A M deep 2 — LT,
A=vxm—HF - Vry haBLTat =2, £LTVARSRZZITID Ll )att
CEERE AV CFNVD T v ay ATV Mlat—nRy 3L, T
gvay 7Yy UL, BiAID deep A E—EAT I HOHNTESIZRVRNHRA L Z D=
E—EIT O D ERATRY,
INSDOEBITAHAA v— NTEH S D, FRIE LT, FEROZHITIH~A m— R
R W N T o var s XA TICHEHA IS,

AVANSIE, KA TANSIA

T7HN bR ar AT 7213 UFOFIETAHASA v—F -7 F Ea— MIT 74V
MEZRET D,

b) = A KNT7 7 X tlm generic_payload( tlm mm_interface®)|L, L~ 2— K- 7 hJ E=2— |
ZT 7 40 MEZREL, WHAM a— R 47 V27 hOAEY « v 32— ¥, 51T
EINDIAT V2T NERET D, ZIUL, T 74k« VA NT T HZEZFOH L, Hi%
(2 set mm ZFEFOM L7256 LR URERCTH 5,

) AE—aALRARNTIHZERANFHBIIR]TH D,

d) {FAEDOT A FT 7 Z~tlm generic_payload (%, T X CTOILEZHIRT 2D &35 (HEIHIER
Ev—7 SN L OEEET), SIRIIEEA T Y27 D free AV v RO L CHI
FRED, TA T 7 2IET—HEH, A b o A Z—T VSN EZHIER L7220,

1.7. FRIEaA—FDTIHIVMELEE AR

WAL B—RIZEENDT b Ea— kN EEBID, 77 4V MELEEHE A& %2 LU FORITER

95,

7R E=a—Fh 7 7 IV M A H—aRxy bk K= b
TOEHE TOEH
o< R TLM_IGNORE_COMMAND No No

7T RLA 0 Yes No

F—H IR H 0 No No

FT—2E 0 No No
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SNA R« A R=T L = FA 0 No No
B
A B AR=T N 0 No No
AR =TI 0 No No
DMI #FR] False Yes Yes
VARV A « AT —H A TLM_INCOMPLETE RESPONSE No Yes
JEBRARA & 0 Yes Yes
sl 7 74/ Ml A F—axy Z—4y b
TOER TOEHE
Yamrd 2]l - No [J R ——
NENES
NA R - A =TS - No No

a) WHAASB—FROET M) Ba— MR L TEZ Y N T2501F, A/ =2 =—XOKETH
L QEERA C2IFERLS), ZHUE, FT YV gy s ATV RS H T 2 — A
AV R 3= MIESNDANATIMERH D, N TFoVrvary 47V N7 —
LEN, BRAHINALAIZENTYH, 7 F Ba— MIELWVESHEICE Y hShd &
I, EEEEL OMEND D,

b) "7 Hrvalr ATVl MRS URENDD, ERIEREFHINS5GE, Y% b
FFI T ay A VRBLADTA T HA DOKDYIE LR T, T bOEEAR
=T & 72 %,

o) "W rvary ATV N HT—A AV y R+ a2—/L (b transport,
nb_transport fiv, get direct mem ptr, transport dbg) (Z5|% & LTHE LR, N T T v
I DTA T EA LPEEARERIUAA 00— ROT M Ea— ME, EERA V2 DB T
H 5,

d A ¥—axl haiR—3 ML T RVAT R Ea— b aEETHILENTES,
212U, 2R TELDIR Y T v avk, 74— R NADTLM20 D27 -
AVBETx—A AV y ROFEE UTETRICROND, —HA v Z—axs k- aiR
— X R FROA L R—=F M LT R T o H 7 v a v OREE LRI, Y% hT
Y a DI TEA LR, TRLVA T N Ba— NefHRETDH I EILTE RN,

e) HIRCD/L—/UZ LV | b transport, get direct mem ptr, transport dbg DVNTILIND T 4 T — K -
INA DA BT =R« AV RFNFHESNZE%, 7 RLVA -7 Y Ea— MIAZ)
& 7%, nb transport fw DAL, 7 =— XA BEGIN_ REQ DFED I, FFOH LEZIZT
RLA 7 R Ea— " RENERD, HTIM2.0 D7 U — K« )SADA LV H T 2—A -
AV R 3= UnBEFLIEREET, 7 RVA - 7 R Ba— NI FROKRKROA > %
—axy b ariR—xr bty FLEEICEZBZONTND, 207D, hT U7
va rORBEERO AN E LCEREREE L O RETH D,

) AvZ—axy hesd—=0y NI TA b avy ROGEITT —HBRAIEEEL TUTRS
R, U= R avwr FOGEIZ. =7y FOBNT—HBSIEEEST D LR TE D,
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)

h)

)

k)

)

1.8.

a)

b)

©)

oW rvay A7V MIxLT, =7 MEIDMI #FA7 hY Ea— K, LA
ROA AT —=BZ 7 M) Ea—h (V—=F-avrNXLT) F—FESEEET
HIENTED, ZOEFZX, FTFoVrvar 47707 NNl Tl Tob,
RSNV AR 22T ETORRH THIUL, WOTHHRETH D, #—7 v ME Ll
T CUARRAZEFAT LI, 2hoD7 M Ea— N ERETHZ LIXTERy, LA
R ARATTHEIE. 22 TIRROEAITHY %, b transport, get direct mem ptr,
transport_dbg D45 A > v Rl z ik 95, nb_transport {Z%f L C BEGIN_RESP 7 =—X
%% L7=F, nb_transport 2>5 TLM_COMPLETED %K L7 CH 5,

DMI# A7 kU B 22— b2 false DA, A X —a k7 k « 2 R—3x2 MIDMI#FA[ 7
M) Bo2— FEERL AT, L, =57y MADMIFFA] 7 b U BE=— NI true
ERELIEHAIF A v X —ax7 b aiR—3x2 MIERGENC LV AR A ZEDHERC,
DMI #FA[7 hU B =2—F%& false ICUEy hTHZENTES, WD E, #—47 v b
2 DMI FFRI7 R Ba— hERELELAETH, A ¥ —ax7 b« arRm—x2 M,
DMI#HA 7 P B a— k27 U TTAHZLINTEA,

H—27y MZE>TEESILVZ DMI #Fr[7 P Ba—h, VARV A « AT—H A T K
JEa—h, (V=K avwrRxd2) 7—HESNDOMEE A =2 =— X PHERTE 5D
X, VARV ARAEZITE ST DA TH D,

ROV TH DAy R—x b3, FFEOHBINIZ N o var TR E
22— NOEZHEIET 254, ZOHBNTHIUL, 7 h) BEa— MIWVDOTH, [METHE
ETHZENTED, ZOMOa R —xr NI, ZOHMZBE-%ICOH, T R B
— MDA Z LN TE D GEEIIBIAN

A=vm—H A HF—axy b, X—F v NOKENL. XA T v BT 25605
b BIZIE, A F—aRxy ks aFR—FR MIVAKRV R« AT —H A« T KN Ba—
NEEETHZ EITTERVN, FLarv R —3 MRS N T VT Vg AT B4 —
Fo b E LTIREYGAIL, TOLVARVAZERTLIENTE D, TOHE, Y% b7
VW a v ETROA AR MIERET 5 Z LT TE R0,

WHSRA = FREA LT RN AEY e A HT2—A TNy T« NTUAR—F «
RT2—=AD KTV Ivar A4 7L LTHERENDSGE., ABEDEIERGLV—1UT,
BEEMERT N Ea— ML TGEHSND, T720bb, ¥4 L7 k-« AEYOEAIE=
VY RETRLA T R Ea— b~ TR0 T « 8T VRAR— FOLFAE, a~v K 7
RUVA, =% «RA %, T—HET M) Ba— MR L TlEH SN,

avoR-7RMEa—bk
set command A YV v NIHEELOSETa~v 2 R 7 M) Ea— MR E L, get command

Ay RIFBfEOa~<> R 7 M) Ea— M&ETIRT,

setread A Y v K& setwrite XY v FiXZ £ TLM_READ COMMAND ,
TLM_WRITE COMMAND % 2~ R« 7 MU Ea— MIGRKET H, isread AV v N
iswrite A Y v FEZhZhBEOo=a~ 2 N7 M) Ea—KOENRN
TLM_READ COMMAND, TLM WRITE COMMAND /& 9 7 &¥HE LEhaid,

J—F+a<wrREa~vr R 7 b Ea— 3 TLM_READ COMMAND & 25 LU LA
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d)

g)

h)

),

k)

)

1.9.

a)

b)

¢)

d)

Afa—K-« s raTHY, 4 b avr Nia~vr R 7 ) Ea— 2
TLM_WRITE COMMAND &% LW A v — R« NI oo a0 Thd, 477 -
a< R, a~<2 R« 7 hY Ea— b2 TLM_IGNORE COMMAND & 2 LUWILFASA 1
— R "I HrvarThs,

V=R avy NEZR-ocke, 4—7y MIa—INVEBSIONEET—H «RA V5 - T
N Ea— k&R XHBSIRA U ZIZae—T3 5,

FGA b a~wr REZRo, 2=y MIT—Z «RA X« TR Ea—hRZE0E
EIILTWAESDOFE % 2 —47 >y FNOa—h WS a B —3 5,

HLA—Fy bPNV—REZIETA b« o< REFETT D2 ENHELRWEEIT., BT
T T — VARV AEERT S, HERTHLAFR LR - AT —F XX
TLM_COMMAND ERROR RESPONSE,

AT )T« a<wRiEIXN . a<xw 2 RThbd, A7 7« a<wy KFHAM  e—FDl —
RELIETA hea~wr RESATTH I ERIEETH720I2E9 Z LN TE 5, Lol
IR E BT 51— /UE, CD3 a~ 2 RTRILTH D,

AT )T awy Refiot=a, #—7 > MITA FERRY —F - a~r R&E3HT
LTIEZe 5780,

AT )T« avy Rl TlRozB, WEA v X —axy b« aviR—xr h& LTEIEYT
Havh—x2 ME, "oV s varEX—y MIETTEDD (f X —axs k&
LTHRDED) I, b LI Tt (X —7F v b LTRDEY) D EHLLINTHD,
U—R&ETA ke a~wy REMIZEST A a0 R—3%r ME, =27 E2RTHED LT 5
N W va w2l WHXA e—FK 7 h Ba— MENEE SN 2T =
I LI, A=y MIA T )T « a<= ROFETREH Lizb D L izt 1716 &
AT —H A« 7 MU Ea— k| @ Response status attribute 22D = &

v R T M) Ba—MIf = =X ZEXDRESN, A X —aRxy heH—F v b
ITEEHLZ 720,

aw K7 M) Ea— D7 7 4/ ML TLM_IGNORE COMMAND Th %,
FELR-7ZRJE 21—+
set address |1, 7 KL A« 7 hU B 2— MIGHETHEX GNEZFEE L, get address (381

T AR T,

read <2 KRR write I~ FIZX LT, —7 > MIT FL A : 7 b B a— FOBRLEHE
M read/write SIVDESGET DT —H T 0 v I DEMPIDONA R Efg L TW\WDH D RIS,
TR L, T4« A ORENDESNDIIA A FEdF L TOD 0 E ST, R bEf
B DT T 4 T AT D,
F—BEHNFORFED A, FDOT RLAZ. 7T RLZ T " Ea— b BSIA T v 7 A,
ARNV—=I2 77 M) Ea— b, KRR NHEHROZ T 0T, VY METRED,
1T T4 Ty #BROZ L&,

TRLVA«T M) Ea2—FDfEIZ, V=K« T T4 A N THDIUEITR, (LLT
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e)

g)

RUZ 7 MU BEa— 3o NCRELSNDR—/VY 7y MEOEETHIUL, 7 L
AR KIEI B L TE B)

H—2 sy NMEESNET LA« T R Ea— R TChIo P a L 2FTTERVES
3 BT T — %A KT 5, HEE DT —2— R, TLM_ADDRESS_ERROR RESPONSE,
T RLAR 7 RN EBa— NI =32 —F TREINDD, — DL OB FA—xR K
IZEY EEEEND 2D D, EEXIL, #ia o AR— R MR AE Y O RL A7)
HE =7y NSRBI TE DT RVANEWA D58 EDT2DICETH D, 7 KL
A7 M) Ea— MR EEE SNIGE, PIRIICRIOSGITICEREE LW R Y | & RO
fElZkbh b,

T RLVA«T7 M) Ea— kDT 74/ MEZ ‘O

1.10. F—2-RA22-FMJE2—+

a)

b)

¢)

d)

e)

g)

h)

set data ptr | L7 —H « RA X« T hYEa— M, 5ITHEZONTEEZREL.
get data ptr [IBEEAIKT, T—F «B"A ¥ « T b Ba— ML, T—XEFI~DHRA
2T, A CAEORESCIG 2T 5 DT, 7T —XEFONEORESCIGET 5 H DT
(ECAAN

X —77 sy M read/write 2~ 2 KT, FILEILT —X DT — X ECHINE DFiIH L/EEIAH
179,

T—=H LA B A F—=TNVESIHOBERIIA = = — % DT 5, O, =
T—HHNDLTAE « T ANRF ¥ va « AR DX 27 —HfHke, NF Uo7
UYL A BT 2= ADT —HERKIE D TR T Y Ny T ThH D,

— X, WA B — ROT—HESIORERIT, A =vo—28—7 v hor—)L -
U UAS DI SIS TH D, L ULIZEAEDEE, WA/ a—Rii¥—>7 v hED
T —4 « 2B —|X memcopy —[EITITH L IRRFINHDT, ¥—F v hOLTAZ TN
A= REFRUERTHLZEEZEEL WD, ZORHRIEIHETHY Ialb—Ta
HWEDOTDTHY , PWHAAS v— RORBIESZHT 5 O TIERW, ¥—5 v MIT—
AT VLA LDAL—ONWTHEEDT — 2 EWAE+T 52 LINTE D,

Ko rvar A7 BBANull 0) RAVEZTRIVAR—K e AL H T 2 —R%
MO T —L7 5

TAEANIRITT =4 BT N Ea— bOfELLETH D Z & (BALT A 1)

T—H e RA K T R Ea—MIA=VZ—IPRRETDHHLOT, LoaR—x2 b
RF =7y MZE o T EEZ I

write 2~ > RX° TLM_IGNORE_COMMAND TCi&, 7 —# Sl =2 = —Z NHETH D
DT, DAL R =%y FRF—5 Y MZL o T EEEZ IR

read <> NTIE, (F—=HEHNTAA b« A F=TVORENEST) . =57 v FUISE
ZIRTHANC DR Z =5 P TEHEEZ SN, Oa v R—x2 Fpb EFEZIITER,

b_transport, get direct mem ptr & L < | transport dbg A YV v RMGHEINRS7-E &, &L
<L BEGIN_RESP 7 =—X73nb_transport D5 [$& L TIZ#E -7 & &, & L </ nb_transport
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),

1.1

a)

b)

©)
d)

g)

h)

725 TLM_COMPLETED 2372 & XX o b, ¥ —7 v MISEZIKT
T—H e RALH T M) Ea— DT 74 /L MEIZO0 (null)

1. T—3R7MNEa—k

set data length (37— 4+ 7 MU B oa— MISETH X ONTMEZHE L, get data length
B 2R,

read ¥ R write 2< > RIZXH LT ¥ —5 > MIT—4ET M) Ea— FOBIfEEZ,
SNA R e A F—=TI T R Ea—hTTF 4 AZ—TLENTNDHL &z, at—
ENDT—=H T LA DN, MILTHD LR 5,

I A === NFREL T, DI R—30 bRo¥—4 v M Lo T EEX SRR

07 ITRREL TIWT 2\, Bug MuikoEalL, 2~y K- 7 M Ea— %’
TLM_IGNORE COMMAND’ & 9%

FHERIE LA Y OREREY iy v 7 T AH LAXEDOIREY T A %o T, /S—R NRk%s
THEE LD T — RREIZY 7> hO BUSWIDTH 7 7' L— k< RT X Z THRE S5,
BUSWIDTH (37 —#E7 U B2— R &M T, By McRashbd, bL, 7—4E
73 BUSWIDTH/ 8 L [RI UAVINEWE o 7LD — RiigikZ . ZL k) REW & X—2 Mgk
B RTUN I a rERRINCET U T L CWAZ LR D, oD T v a v E
IR SAED Y oy S THET Z LK S, BUSWIDTH (3550 LA 7 > U EHRICHEH
b,

Z—0y ME, #—7y hOU—RFELOVRERT —FEDNTF W7 v a UahR— M
L3 L L, AR— kL0 Livvyy, £0& &0 U — FEX, BUSWIDTH 7
L= K e RIGRAZTHEZBNLD, b LUAIMMOMETE X bivs,

B—2y NI Z BNET—HED N T ¥ v a ViNFATTE DS T AE, B
— VARV AZIR LT, T—FBHNONELZET L TUIWT R, HEEL AR R « 27—
4 Z1%,” TLM_BURST ERROR RESPONSE’

TSR M) Ea— hOT 740 MEE 0T, EHRMETHD, B, 74K T b
JEa—MIS YT xR Ay R 3= TRhIVHF gy - 47 V= PRJES
NBRICHIRIICRIE Sh o ~& Th 5,

1.12. A AR—=TI-RA2-FRJE2—

a)

b)

set_byte enable ptr T, /31 b+ A X—T NEFI~DRA o ZIT5HTH 2 G EZRE L,

get byte enable ptr T/NA heAf T—TILRA X « T hU B a— FOEAEIET

INA b oA F=TNEFNOEBZRZITRD L O ITHIREN D, 001, it 5310 FvTF 1 &

T—7 NV ENTND Z EZR L, X IIRIRNT 23 "B3A XF—T N SITNWD Z L &R,
ZDOMDIEIIRER TH D, OxPIX, 7S b+ A R—TNEBNINZEOFEEYRT & L TEX
% X o fEANEIEN7-, TLM BYTE DISABLED & TLM BYTE ENABLED ® 2 >0~ 7 1

PHEINTND

S b A F—T L, ENERDE— FOT KL ADRNSAE— hOF EA A B LD
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d)

g)

h)

),

k)

)

n)

KENWE ER, NADBIINT-AA b L= AT — RERET 53— MakfEb
N5, TOHREOENL~LTIL, T— X SN RT3 HIRRET/R— A MBkEIT O
REZET 5

INS TR = H IR UAE T 2560, 7 —ZESIRIRE 13— 5 K& o/ F— )3
b HYFAEIT, byte enable mask 2NEFKIND, [7.13 3 A FX—TNVET N Ea2—K %
BZROZ L

N R ARX=TNMEFNDOT L A ML, N M AX—=TNVET P Ea— FTHEILI
%

INA R A R=T N RA L ZP0 (null) (ITREE SIVTW DAL, EORRE T SA ke
A X—TMIEA ST A b A R—TNVRIZEH S D

N B A =T NDPMEDN DTGB, S b AR—=T N RA 2T R Ea— MMIA =
VIE—IRRET Do AN b A XTSI A = — 2R LT, N b AR
— 7SO E b A =2 2= ZPNRE L, A RX—TNVEBNIDONERNSA |« A F—T )L -
A HNHUD T R—F e FRF =Sy P T EEET IR,

N B e AR=T I R EZ P null TRWE X (R, ¥ —7y MILLFICER SN BEL
FESTLIN, b LK EFEBE T —RE L AERT D, #HET T —
IZ'TLM_BYTE_ENABLE_ERROR_RESPONSE’

write 22 RCIE, 7 —ZEHNDT 4 AT —T )V ST A NOT —Z [T a o R—x

MRS =5y P TIREHESNRTUTR DR, T A= L ST A M, B
=R FRZ =7y FOBWRICE B 52 RN Z MRS ND, ZhHOEHE I DN
A MZHLTIE, A =3 —FFED LD REEZFEZIALTH R,

write < R T, Z—4% >y "I NT o7 g - FT—2EF0NEa—h LERs~ S FH
AEDae—% L TCWDEEIZE. #—7 > MI, WA B—RDT 4 A—TL-/3A |
(X% 0 — A VECH DA Ml A EE B TIR B0,

read 2~ RTlX, 77— T LA FDOT 4 An—T)VENT=3 A FOfiEZ, #i= o HRm—F
VRRH =y FINEBE LTI SR, f ==X L, INHDT 4 AT—T LI
NS NI LR —R Mo =T "BERE LW ED LR T LN TE S,

read 2~ KTl ¥—57 v bR —J)UWFINS R T W7 va v —ZEF~ A K
B Cave—3 284, ¥—7 v Mi, WHXA B—ROT  A=—T /L34 MIXGET
B — A NEHOMEIT R TRE TH 5,

HL, 77V r—a U CINLOREZES 2T UTR B WA, KREDOPHHAA =
— ROBEZE G2 TIUTR BRWEAIE, Tl Fm ha -2 A4 77 S 2AEHZ L%
HELES 5, 17.2.2tlm generic payload DRUES A Giefi LN L hLAY - 7T AD
EFR] BB L

A R—=T I IRA BT MY Ea— DT 7 /0 MEIX0, Null RA 2%

7.13. A AR—TLETFRIE2—F

a)

set_byte enable length | %, 51 TH 2 HNTfEZ /A A R—TNET MU B a— MIRE
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b)

¢)

d)

g)

h)

L. get byte enable length |FHTEDEZ KT

read/write 2~ RIZ LT, #—5 w MI A M AX—=TAET R Ea— &2/ A |-
AR =T NVEHIDOEFH L U THIRT 5

WA M AF—=TNVET M) Ea— MOEIFA =0 —F0RFEL T, #HEitarA—xo b
RF =7y MIEEZ LN

TR OH L=V A L NHEMHATASANARN A X — T NIX

byte enable array index=data_array index%byte enable length TH-X HiLDH, DF D, /31 |k -
A R=T EFNET —Z BFNZA D K L S 4D

NA M A RX=TNVENT—HEFOREI LD REWVGE, ROBNAA b A X —TMZ
read/write T~ > RIZEEE L2\, 72720, JRICHEATHZ £13Tx 5

INA R oA R—=T N RA L Z30, DF Y null pointer D5, 31 K« 4 3—T VEOEIX
Bia AR —R bROX =Ty MR IS, B L, S b A X—=T IR A B0
TRIFIUZ, A oA =T VEIT0 TIHAR

=27y RIS, FRESNTI A, b o A F—TNEZFST R T W7 v a URETTEX RN
L&, =7 —% M7, HSHE, TLM BYTE ENABLE ERROR RESPONSE

NA M AFZ—TNVET MU Ea— FOF 7 +/L MElZ, 0

1.14. RRY—32Ji@7M)E2—F

a)

b)
©)

d)

e)

get_streaming_attribute | ZJELTEE 213
read/write 7~ > RIZxf LC, #—% v MIA b — U VIROBIHEEIZHES TEWET S

AR = 70E, aUR=RY IR T—H BN ED X IS 20T D, A b
U—2Aid, T 58— N TRAET DT —FERD T —7 U AZMER L, 2 DO — MIA
HA~Afo—=FD7 FLVA 7 F) Ea—= b CHEXALBNDF LAY — T RLAZFD, A b
U= 7 g7 P Ea— MIA M) —LOEEZREL, THUL F42DE— hTEXS
NHA A MELThD, Thebb, T—F7 LA ORRIZA MY — I 7138 L0,

T—HBBNFONA ML WM e—K- b7 a7 78A LTS a2 R—
I FPNOB =T RUADIEFFZHGE LTS, ik FLT RLVAIZT RLA -7 R E
22— FNCHIXBND, Hm LT R AL, address_attributet+streaming_width-1 TH-x 5415,
Z—y MCaE—&n5% 42D A hOT FLAR, £4DE—hDAZ—RTT KL
AT R Ea—FDOfEE LTRESND,

F—REHIDFELEL L TE, AN —I U OIEEESH—D T g ik, —#ED
NZ W va v ERRERICIIE M TTH D, D N T YT v a iR, A UV R T W
7varyERIULT RVAT, FUVVFNAVA NI = U7 EERICLT—4#E -7 F Ea—F
EHbH, TNENOE— N THY UF T —HERIOR DY Ty NeT—HEE Lz
LOTHD, 2OV 7ty MI, AV VTNT=IBBINOT =2 EEHERF L2 b DO TH S,
0 DA RN —I U TIRITENCTH D, b L, ANV —I VU TEENPLETRNST2RE, A
)=V ZME7 PV Ea—h 1d, 7—%&E 7 b E=a— FEREUBRZENLLEOfEIZT
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g)

h)

)

k)

)

RETHD,

ARV —=IVTMET B Ba— MIT—ZESFIORE ST — X ESN M S LT D3 o
MITITEEE L7220,

ARV =T Y Ty SO L B 5551003, WWERORENRAEL 5, 1717 =07
4T BBROZ L

2=y M3, FRESNIZA N = U JIREES TR T 7 o a URFATTERNE X
%, ERET 7 —Z&Hd, #E5%HE, TLM BURST ERROR RESPONSE

AR =T A P AR—T A ERBEDETHEDNL LERD Y | LOBEEH
IE. ARV = TMRIFANA N - A X—TNVE ERIUEICR D, 7S b A R—=T VR
N = U TIROES T DI, Fx DE— N TRARDL AL MIBA F—T N SNDH T L& E
W92

ZRY—ILPMET B Ea— MIf =V T — 2L Lo TRESN, EARA v F—aky
ke Al R—% bOF =5y M EEE IR,

Z RN =V SMET MY Ea— FOF 7 4L M, 0

7.15. DMI BFAI7RJE 21—k

a)

b)

¢)

set_dmi_allowed |&, DMI #FA]7 R U B o— MISHOMEAFRE L, get dmi_allowed 1%, i
TEDfE AR

DMI#FA]7 R Ba— NI, XA LT b AFV - KA U X RIS TEHAMREMEEZ A ==
—ZRTHOT, DMURHETHAED 87 7 v a VidFATCERGARIEL, 4 —7 v b3
DMI# A7 bV Ea— b &true’ 2 v B35, 429 DMI b & b &l 7ot A2 Mo 2
&

DMIFFATT b Y o — hOF 7 /0 M, false

1.16. BEARAT—EX-F7REa—+

a)

b)

set_response_status [, 52D % response status attribute ~g%7E L, get response_status (3,
BIfEfE 24

JE AT — X ADBIHEEA TLM_OK_RESPONSE OAIZDx, is_response ok |3 true’ 3K
97, is_response_error | L, JGE AT —X AOHLEEL TLM_OK _RESPONSE & %72 5841
DI true’ &K T

get_response_string (FHAEDIRREZ SLFHTilK T

JFHIE LCTH =4y MIPLHRA B — RO TOMRES T 5 Z LR STV 28,
ZDE TR TWRWEEITET T —Zikd, 17161 T T —ISE] 22RO L
WWEAT =B AT N Ea— NI, A =v=—4%72 TLM_INCOMPLETE_RESPONSE % &%
ELT, Z—7y MIEEEZTLIZLH EFEZLRNILHTED, IWEAT—F R T |k
YbEa—MI, FARA VY —ax7 b arsFR—xxr R MIh EEZ IR,
TLM_INCOMPLETE RESPONSE DfE(L, A o Z—=axs & LTEWES 5 a0 AR—x
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Y IRINEERTGADO LI, ¥—F Yy he LTEWET b avR—x v hia~vy ReHE
TLED & Lotz Z LT oIcfibind

=0y MIWEPE LIS, WEAT—F AT M) Ea—bMIZ
TLM_OK RESPONSE %#i%ET 5, % 9 TRIFIUEX, ¥—47 > MILLTFOT—7/ZH D 6
DDOET—IEEDWTNPERET D, #—7 v M, =7 —OFERITG U ClEgle— 7 —
ERERZITHD,

Error response Interpretation

TLM_INCOMPLETE RESPONSE Z—ry MIa<wr REF 7L E D & LiehoT

TLM_ADDRESS ERROR RESPONSE =0y MIT MY B a— N CTHEZ LT fECITEIE

TERW, b LUELT FLRHEHPHZEZ TV D

TLM_COMMAND ERROR RESPONSE HZ—ry MIGz bnl-a~y REFEITTE RN

TLM BURST ERROR_RESPONSE 2=y NEGzxonlz7—4E, b LUFA R —3

VMR TTITEWECE

TLM BYTE ENABLE ERROR RESPONSE | #—7%" > MIH-X B3 b A 32— L TIEENET

SN

TLM_GENERIC_ERROR RESPONSE Zofnx 5 —

g)

h)
i)

)

k)

)

A=y MR TZT7—ZRIHLTH, FEOT T —%EESEZ LRV E ZIT,
TLM_GENERIC ERROR RESPONSE % &% L C LW

WWEAT—H AT ") Ea—k OF 74/L M#lX, TLM_INCOMPLETE RESPONSE

TLM_IGNORE _COMMAND O¥55&, T %7 v a a2l V=R LUETA k-
a2 R&EFATT5THA D X —4 v MEITLM _OK RESPONSE %4 & CThb, =9 T
RIFUTE =7y ME V= FHLLIETA b - avr NEH L7z LR CAETE T —
IEEERET D EHBRT L LN TE D, BlIAE, N b s A RXR=T VAV HR—F LR
WA —4%"y R, TLM BYTE ENABLE ERROR RESPONSE % i L T# L\ (WMZETIHR
V),

WHSA B— ROYEED L<IZT7 = —RPLRICE > T, #—5y MREECE 24ERICEI L
THEIN—=NING R DRIRDIGEAT —H AT ZENTE D, SVHAIUL, AT 1
FAVNT, LRI~ Rl T2 286 TED L, #—7 Y MIFLRAER L, =
YU RERISEL LB TE D,

A=y ME, oW oo a DT 75, LOEY 7L AT, A =V m—HTIEA
T—=H AT N Ea— bERELRTIIROGRY, TuyFX oV NI AR— M F
7 = —AD, b _transport 2> HHFEHNRDRENCRET DMENRNH D, /Ty F T .
AV HF T z—ALFEART 2 3L TiX, BIGIN RESP 7 = — X &R E T D HiH.
TLM_COMPLETE %K §RllZ72 5,

A =vx—X%, BEGIN RESP £ T, H LIL T H 7 v a U NETTLHET, ZITHD
NG gV DINEARAT =R ZT N Ba— "NeHWIIF oy 7552 L 2HEIRINS,
Ait, > C, TLM_OK RESPONSE T2 Z &Moo TOWAEARITIE, A =v=—XL, It
BAT—H AT N Ba— BT 22 L2RE0E L, xR, f=vxo—
A D3, I TLM_OK RESPONSE i § 4 —7 y MIOAEHE L TnD Z L &R - THlo
TWBEA, 72120, ®WIZEITHD EIFRLRNDT, f =v=—XIHLDOELT, i
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BRATF—HR AT N Ea— N EHT L2 L2 5,

m) =7y MITTISEZBERT D8, HTFOHBELFD, flziX, a~v FET7 FLA -
7RI Ea— BRI —Eo7cFE, #—7% > hME TLM_ADDRESS ERROR RESPONSE,
TLM_COMMAND_ERROR RESPONSE, & % % TLM_GENERIC_ERROR RESPONSE
WTNHRET D Z EITIELYY, IWEAT =X A& ZOEWEOREIE S L&, f = o—

HITHM T T — & D 6 SORBNIHH- TUTWITF 22, L LA =V o—HF [Fa—F D7z
OIZFRENDBIIA v B =V ONEZRD DIZDITITEAT —H A% 5 Z LR TE 2,

7.16.1. FEIS—E

2=y MISHSA B — RO N Z U7 v a U EZITES T2 & I, IROWTIRD—D2D %
DI ZFTRETHD

a) WHAAMa—ROT7 hM) Ba— MET/MEINTcar R—Ry FORAIL RF¥ 2 A M,
INTWDEVTYT A v T RS T, N HF I a s TRENba~wyr REFEITLT,
VARV A « AF—H4 A% TLM_OK_RESPONSE |Z5%E T 5

b) HITRLIZEDDTT—A =T DI LO—DEPMSA B— ROV AR A « A7 —4
ZELTRET D

¢) SystemC OFFEHELR— b2 KT %&fii-> T, 2~ FIEITHRAL, 22~ > NI A2 520 SystemC
DAODDHEBEL_XLOOEDTUR—-FEAERLT, VARV R « AT —F %
TLM_OK_RESPONSE |(Z#%7 %

2 — s MIERRD 32D ) HEONTNIN—2%FITT 5 Z EAHERI NS, EHL, 2ot
T LT HND HO TR,

PHASA B—READ F TPy var - 24 ATHLTH, bl e ABEORE#HEET 5, +
Bob, avy REfFENLLBVIZFATT o0, F ¥ rvary - TR Ea—Raflio
T —EAR AT 57 b L<IE SystemC LR — M &ART 5, Lo LAansh, MBROzE
LT B A T = A NEZ OFEEOFHNTH 5,

RO )BT 00T, AV R—R 0 FOA—YFRRL L DTELH—Fy b a
A= FOWIFIN TV AEMEIC L > TR ED, WA 2— RO 7 R Ba— MNIAEY -
<~ 7R e RRCBIT HEBEESS LI~ T 4 v 7 THESNTWA D, Fhut, #
—7y R RAM DO L9 REWEA T2 Z L 20T LHEET 2O TIdew, BIIE, £<0
HIp o TR 8D,

i X—Fv FN write 22 K& read 2~ RO HEEYFR— R LTWVWARAEY « =/
Re LYV RAZZRi>TWNT, write 22 RRZ—7y NORAT—H A%ZET LT, write
a<2 RO%D read 2~ RNEANCESIAFNAAETIE R, ¥—F v hODAT—H
ATREDLMERTZENRDHD, b LINN, TR —3 2 MRS NS IER 7281 E
THiUuL, a Th =5

ii. & 7/%®mm:v/%ﬂ7~& TRV Ea—FEBHELCE Y hERETDH LD
WEEINTWDHZENRHD, b LIND, WIS THLIEFEREIECHIUL, ayTh
N—éhé

iii. ROM X, [&EAT—H AT FN) Ea—beffiol-n T — &% =v=—X|ZHTZ
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R BT D 2 LB D, wiite v RIZH—7 v hOAT— FEEEET, S
NTWDR, Z—4 M, 272< 1 SC INFO 7 SC WARNING DEEE L~LD
SystemC L' AR— M &R RETHD

iv. Z—4> Mdread 2~ REZEITT S write I~ 2 RO write =~ > RZ2FE479 5 read =
~ v REFEL TR G0, ZIUTAANA 22— FOIERNRENFISGER T 5 H 0
Thd,

. BBy ME A B ROA— USSR LT A7, B EH rad a2
RE&2FIEFTH00E LIV, Ziud a)TjJ/\‘—éj/Lé

vi. 7T RUVRIEEFREMRL VA « 77 A VTR LT AEY « w7 R« LURAXEZFFO
HZ—F R T KL ZEPASND write T~ > REZ TR Z5A1CE, b TP r7 g
VDOIEAT—H AT b Ea— MMZ TLM_ADDRESS ERROR RESPONSE % f%7Ed
%7, SystemC LARN— MEAERKT RETHS

vii, BT I 2l —T gy s RRE=H— Xy "3 NAOYEEEIFHEZBZ 57 K
VAD NT W7 v a BT T2RRZIE, a)Oxfin e LT, =7 —DOrEEMENRH S b
TN T v a L EHBIPLOT-OIZ 0 Z5HR L TR oIl L D= T —ARII LRV O K
W, RELE LT, o2 UAR— AR LTHELY,

SUWRZAUT, a), b), o)DEPUL, FHEANZEAERHBNL S — AR, r—2ATH DM, LA
A v— N LTIE, WIhhoxhicz 35 Z & BBV —1L E7e 5T D,

Bl

// Showing generic payload with command, address, data, and response status

// The initiator
void thread() {
tlm::tlm_generic_payload trans; // Construct default generic payload
sc_time delay;
trans.set_command(tlm:: TLM_WRITE COMMAND); // A write command
trans.set_data_length(4); // Write 4 bytes
trans.set_byte_enable_ptr(0); // Byte enables unused
trans.set_streaming_width(4); // Streaming unused
for (inti=0; i<RUN _LENGTH;i+=4) { // Generate a series of transactions
int word =1;
trans.set_address(i); // Set the address
trans.set_data_ptr( (unsigned char*)(&word) ); // Write data from local variable ‘word’
trans.set_dmi_allowed(false); // Clear the DMI hint

trans.set_response_status( tim::TLM_INCOMPLETE RESPONSE ); // Clear the response status

init_socket->b_transport(trans, delay);
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if (trans.is_response_status() <= 0)

// Check return value of b_transport

SC REPORT ERROR("TLM-2", trans.get_response_string().c_str());

}
// The target
virtual void b_transport( thm::tlm_generic payload& trans, sc_core::sc_time& t)
{
tlm::tlm command cmd = trans.get_command();
sc_dt::uint64 adr = trans.get_address();
unsigned char* ptr =trans.get_data_ptr();
unsigned int len =trans.get data_length();
unsigned char* byt = trans.get_byte_enable_ptr();
unsigned int wid = trans.get_streaming_width();
if (adr+len >m_length) { // Check for storage address overflow
trans.set_response_status( tim::TLM_ADDRESS ERROR RESPONSE );
return;
}
if (byt) { // Target unable to support byte enable attribute
trans.set_response_status( tim::TLM_BYTE ENABLE ERROR RESPONSE );
return;
i
if (wid <len) { // Target unable to support streaming width attribute
trans.set_response_status( tim::TLM_BURST ERROR RESPONSE );
return;
H

if (emd = tlm::TLM_WRITE COMMAND)
memcpy(&m_storage[adr], ptr, len);

else if (cmd = tlm::TLM_READ COMMAND)
memcepy(ptr, &m_storage[adr], len);

trans.set_response_status( tim::TLM_OK RESPONSE )

// Showing generic payload with byte enables

// The initiator

void thread() {
tlm::tlm_generic payload trans;
sc_time delay;

static word tbyte enable mask = 0x0000ffttul;

E]

// Execute command

// Successful completion

// MSB..LSB regardless of host-endianness

© Copyright 2009 JEITA, All rights reserved

— 178 —




trans.set_command(tim::TLM_WRITE COMMAND);

trans.set_data length(4);

trans.set_byte enable ptr( reinterpret cast<unsigned char*>( &byte enable mask ) );
trans.set_byte enable length(4);

trans.set_streaming_width(4);

// The target
virtual void b_transport(
tlm::tlm_generic payload& trans, sc_core::sc_time& t)

{
tlm::tlm command cmd = trans.get_ command();
sc_dt::uint64 adr = trans.get address();
unsigned char* ptr =trans.get data ptr();
unsigned int len = trans.get data_length();
unsigned char* byt = trans.get_byte_enable ptr();
unsigned int bel = trans.get_byte enable length();
unsigned int wid = trans.get_streaming_width();

if (cmd =tlm::TLM_WRITE_ COMMAND) {

if (byt) {
for (unsigned int i = 0; i <len; i++) // Byte enable applied repeatedly up data array
if (byt[i % bel] = TLM _BYTE_ENABLED)
m_storage[adr+i] = ptr[i]; // Byte enable [i] corresponds to data ptr [i]
H
else
memcpy(&m_storage[adr], ptr, len); // No byte enables
} else if (emd = tlm::TLM_READ COMMAND) {
if (byt) { // Target does not support read with byte enables
trans.set_response_status( tim::TLM_BYTE ENABLE ERROR RESPONSE );
return;
H
else

memcepy(ptr, &m_storage[adr], len);

i
trans.set_response_status( tim::TLM_OK RESPONSE );

© Copyright 2009 JEITA, All rights reserved

— 179 —




1.17. ToT47>

1.17.1. 4>rkB5 923>

A== F L X =0y NETT = F kT DDA, v — FEE S B, FA Fw 0
TUTAT Y (RARZUT AT V) b A=V TZ— S DT T AT U EETTMESNDZ—T
b EFMEELT 4 T ) ORGHBEET S, ZOBETEHAAA n— FE2HHLTHH1 =
vE—L EZ =0y MEOH AR Z RS 2720 OBIZERT 2. $70bb, A~ =
— ROT—=HBB &3 b o A =T VBBIOHEITRHZBIR T D, L Laadih, 22 ORY
BANFAAAS B — FOEFER =T 2 B2 T2 T 4 7 U 2ETMET 20 DD ORI
RETLILBDD,

TIM-2.0 77 0 —F OEAFHNTIAHSA a— 8 « T—XEFNOHEIENA = 2—HF A F—
AT heayR—Ry NEZIIS =7y FNESTRFINCE Y 2 D15 TITEAFET 2, KR T,
I Ty FARA RO T 4 T EETIMES N2 R NOWRIIEFT 5,

MWHRA a— RotfiEL =T 707 77—, HAHIE AT LDV U AITBNTY
R alb—ya VIEEARKIRICE & I DIOEIR SN, bR HANT, A 1
— ROEEEZRL WD, ZL T, ZIUTET MEEINTZ VAT AOEEN SN TH D, Bz
X, WA B— RO Word 13409 L HET /ML ENTZT —F7 7 F v NE D E A7 Word
DWNERFREL & VTS L0,

~ 7 oL, FFEANILUHAAA 7 — K23 MSB % MSB & LSB %t LSB CThlEni=oo 5 4 7
ARES AT MBI DA R—%2 FEREL TS, 575 L, 1 Word N7 F
4T DA R—F MU THEE NS 725, MSB ... LSB BRIMEEESND, LnLEar
R—% 2 FHER TR OS54 Byte D —H/LT RLAET KL A « 27 4 XY 2 (address
swizzling) & —fRAICIFIIN DLW A FHN T T A SN D, Zhud, BT /MESNIZT AT A
& TLM2.0 E7 VO FIZETUEED, —F, LU T 4 T URIEV AT AN, K3 AR—=x
Y RNERCE— VT RLAREL LWL icEEi s CniuL, (3725, & Byte 3 E A
Ay AR—3 MPOLZRENTHRILT RLAZFORE) | BIZRAY Byte AV > 77 TLM2.0 £
TINHARAN SN DVEN D D,

U~ v — FRSNCRE D SR Z2 2T 572010, 2O/ T2 B MANCHE S 72
TR,

Helper BB T — X BlS|ORE 2 BT D720l S5, 1719 =25 4 7 U B#H

Helper B =2,

1.171.2. JL—I)L

a) DAFOHAITE, WHAA a— R« 7 =254 data Em L, LS, 72— R/SA R A R—
TN E be &R,

b) AEARTEVT 4 - LATYOEREY oy N7 TR (FElX, ZNHOIRES T A) 2
IEE, T—HENRSL b A F=TNOEFNOHFIX, B UIEZESND N TV
varEETY Ty hOT U L— K« T AKX BUSWIDTH %> TR S 72 iud7e
L7220, B THHYU— RREIL, (BUSWIDTH+7)/8 /31 b LEtHE ST bin, =
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d)

g)

h)

)

k)

)

NZLUTFOBAITW &R,

IO W &EiE, TAESNT— ORI EERT D, ZIOV—RE, v—hnvyry b &
BLTHTELIZEDTELT—XDETHD, 7—XESIL1 DOU— K, /S—FT—
R, 73— #HO T — R, = FU— RE2E A TRV, F— 2SO OR35S O
U— RIEFH, N—hT—RThoTL, Zofifit, EFMLSNET—%7 7 F ¥ O
R CIEZR < WA v — ROk 2 ST 5,

HLEZ6NTFIHEASM a— R T o7y ay 37Vl NRERAED Y 7y N &iE
B0, THERNT— REIL, BBV FORMNSHET D L& 8-> THND,
(LU Fotgd#oitiiz 7 X)

T—2EEHNOME A DT — ROHFO/SA RONEIX, A RDOZT 4 7 2 TRIFIUTR B0,
DFY, VMU T 4T UORA N atkt vy TR, G250 Y— ROFT data[n]i
data[n+1]L U H/NSUVHTTHYD . B T T 47 U OFRA N7 ety T, datan]ix
data[n+1]1L Y H RE M TH D,

T—HEBNOFDOT — ROBEFE VX, 7 FLABEATHRITFIURZR 20, 2FD, U—
FE W OEEEOT RURIZWHRRTIUTR G20, LLERG, 7 RLRAEMELT—
ZEBRELY— REOHETHD Z EE2ERENR, LieB> T, T—XEIOEA) & i
HBOU— RiI— U — R ThHDAREMNENRH D,

T —HEHNOFDOT — RONEE, T/ UULSNTV AT ADAEY vy T OT RLRIZL-
TRO LIRTIUT 2 D72V, A R — U ZIRRIEDE L 0 /NS WESIA T > 7 ZED
7oz, #iHET D5V — Ror—H LT RURAL, BIECRTUER 570, 2L T, (b
{/8— R U — R%BRVT) address_attribute — (address_attribute % W) +NW (255 L < ZpiF AU 7e
BV, T 2T, NIFATRWES, %ITE HoRD 25R7,

— 5T, BAIA T v 7 AOHNINETT — 2 BSIDOER 4T 5 7= DIEKi{ab,c,d} & fif
W NEHDOTU — FORAMI DA hERmTLSBN 25 & U MLV T 4 TV DRA B
T3 A MiE{...,MSBO,LSBI, ..., MSBI1,LSB2, .. }DIETE 2 b, B /=T 4T
DO7FRA b ETIEL...,LSBO, MSBI, ...,LSBI,MSB2, ...} T 5, *Z Tl iz DT — R
DA MEIEIW THY, A bOKEiE data length 7 Y Ea— MIL->THEZBND,

PLEOHANT, FEWICA = =—H L X —/" > ME LSB-to-LSB, MSB-to-MSB [Z#5f5t &
nNoZLaEEWwT 5, TOMANE, ZNoDL LD T 4 T UMITH>THA = T—
KL H— ﬁ/F@k#ﬂﬁxF@I/747/%ﬁoT%TWMéhéﬁA 853N
R b—ya VEHENMEOND L ICBIEN, T ER, THEiFE— R L THbh
TW5,

TV r—yadf, RA SO T 4 T AURIE LW Evs HER SN D, OF 1,
EHLHLDZUT 4T VORA RN ETEHIK L& R CEEZT 5 X 21T b L2RITIUL
2BV, ZAUE, I R—BEOE 2 LA VO AR ERT D00 LALR WY,

B LA =T ENE =y NINEDTDOT T 4 T TETF LS, FHNRERA RO
T4 T RS S UHS 0= ROT—ZEHNIN S ~T — X ik LTZE ., U—
RO A RMEZ ATVER D 0ER B 5, ~V =L, ZOHBDOTZDITELILTH
2o

7o& 21X, LT SystemC 21— RO—HTERX TH L H, £ZTE WA m—RD7F—
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0)

p)

A EHZRIE T AE & LT 0xAABBCCDD DO SCRAMEHIL TV 5D,

int data = 0OXAABBCCDD;

trans.set_data ptr( reinterpret cast<unsigned char*>( &data ) );
trans.set_data length(4);

trans.set_address(0);

socket->b_transport(trans, delay);

CHI 3L TIX, BANDTUT 4 T 2 TFH 0XAABBCCDD % f#fR3 5, £H o008,
&b, MSB OfEA 0xAA T LSB Offi8 0xDD Th b, ZDZ LnHAT, Zo=— RFIE
LSRR MDZUT 4 T UAURIF LR, LINLEEN S, 4 31 FORSIA T v 7 AR
ANDZUT 4 T AR GFT DN R D, U MV T 47 OB A T, data[0] =
0xDD T, By 77 47 DORANTI, data[0] = 0xAA ThHD, E7 /MbIhic A
T LD —HVT RLRALEHNA T v 7 ADMOBENEL, =T /Ubanizoo T 47~
ERARNDTUT 4 T U ELONE I DNUERFT 5,

UM T g TrETNAEY MV T 4 7 2R A b data[0] is 0xDD and local address 0
Ey ST 4T T NE Y MVE T ¢ 7 2R A b data[0] is 0xDD and local address 3
VMo T4 TorE'ETNEE Yy 2T 47 R A b data0] is 0XAA and local address 3
Ey T T 4T R TINEE Yy 2T ¢ 7 A b datal0] is 0XAA and local address 0

FEoLoa—RNI, UM T AT oheEy ST 4 7o OELELEHEIRA =
VEa—H THR—ZTINTIER, ZO%E, 03— RidnA N7 RLARE T EFE-T
HHAA v— ROT—FEFNET 78 AT 5 L HICEZSEIRTIUIR B0,

UM ZoTF 4T ey 7T A T UDETFANEZ SR e — KD hTF v
VI alwRT L&, ERICLVT—FRDOEL L2 MSB 72 LSB 2> E 7 LIE ClEE T
BN, FUENULT — RONRA MIT 78T AR A —hLT RLAZES,

F—HERBMELT FLRABMEOEL 5 W OBKETHD Z L AERENA, Ll
NH, TRLVAET—ZEZTU—ROBEED THERTW %22 DRFEIZTHZ LI, 7—X
BLSI~DT 7% A%/ ) BAiC 3%, TORE®HT5 L, WM e— KD 747
a8y by hOBEATTI AN, NTORENEZT RLALT—HEEFO L H
L7, b LB 2 —7 Y G2 6727 RLRARMENT — 2 Ba P R— b T& AR
DOTHIUR, BT T —INEEER LT ut7e oy, 1716 I8EAT—2 A« 7 R E
2— N 5,

Tl ziE, UV M= T 4 T OHRA RN TW=4, address= 1, data_length=4 72 5%, HH)
DI—FRIET FLA1.3D3 1 MZEEN2EHOT—RNIT RLRA4D 131 MNIE
FNDH,

H—/3f h&3— R U— ROERET, WERNT RLRAEHS TEHREINDNE LILRVY,
7ol 21X, W=8, address=5, data={1,2}352bNdE, B—ULT RLAS5EL6D2
A MNIZT 34 T URF LTNERE T 7B A S,

sN—= N — REWTRERIE X, IS b« A X =T E 0o L EIZ W OFEE S A -
THRTLENTE D, ZIULH 2 DNTEEEITN K D205 L IE LWL B— Rk
BAERESZ LEEWTA, e xE U MU T AT YORARNEY ML FT 4T oD
A= T—ERBDHETDHE,
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t)

address =2, W=4, data= {1}
address =0, W =4, data= {x, x, 1, x}, and be = {0, 0, Oxff, 0} L ZE L\,
address =2, W=4, data= {1,2,3,4} 1%,
address =0, W =4, data= {x, x, 1,2, 3, 4,x, x}, and be = {0, 0, Oxff, Oxff, Oxff, Oxff, 0,0} EZE L\,

IN=RNU—=RDT I BADIZDIINA ko f X—=TN%fED Z L OVEVETTZ T 0 T 02
5T 5, 12&201E. BHDOT—FOTRTLEE2DU—RDOLSB #7721 5EXIL,
URMVZTF 4T U ORA N TIEIRO X HIZEHET 5,

address =0, W=4, data= {1,2,3,4,5}
By ST 4T DRA NTIL,
address =0, W =4, data= {4,3,2,1,x,x,x,5}, be = {Oxff, Oxff, 0xff, 0xff, 0, 0, 0, Oxff }

2ODV Ay "R SIS L X, ZHIEFE LU BUSWIDTH #F52 2 ERNETHD, L
MURNE, b TV oy a iy —> v b« 7y M BRRDARAEOA = o—4
Iy hNEDHZENTE D, OGS, WM a— RO N7 %7 v a v ORE#ITE
JEENRTIUTR B 7220, IBDILNT DY 7y EO/NSUMTDSA R EREVHTD/SA D
EBHLERANIED H3 20K F LT, EARIBOER L ENBHEONTET DT 4T
NdHDd,

- . Figure 12
Width conversion -

Big-endian bytes Interconnact bytes Little-endian
Initiator E 'E component E 'E Target

(Generic Little-endian Genenc
payload width payload
Local data array COnversion data amray Local
address address
3 Lse | 1) Word ; LSB 0
2 - Word I:> . MSB 1
% ) Word < 2
0 MSE . L 3
7 sB | ) — 4
6 ‘-~ Word . 5
3 Word < B
4 M3B -~ 7

Limtle-endian host

IEERD - DITRIINT - T A TV NRA DT 4 T b —8d 5 L& IBAHIHE
EEEHETHD, ZHUIE—O N TP 7 g F 7= 7 MHEIEZ LIT socket-to-socket
MHT7AT—RINDHIENTEHIEEEWT D, £ 95 TRIFIUL, 2 DO558EL 7=
A B—=RFRDO TP I vary ATV RREREIND, K12 TA431 Ry hE2
NA Ny NOBORELIIFRA O T 4 7 &N, fJx DT — ROPTHRA b=
YT 4 T DA METHRSEN NS DAL RERNWT RLRICBET S, =y T—
& LT —RBERIFIIC T — X EHNOF TR U A RONEFTT 7B AT 508, Thbou—7h
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LT RLADAF—ATEST-L Bip B,

w) b LIRS Y 7 MINGIRWY 7y MZxF L CEITSN D726, HTITS T 37
T a DT RLADOES (alignment) 2 FATT_ENE I DERD 2 SNRITIULZR B2V,
T RUADES|EFATS 5 2 LIFHEICH LOPHASA n— RO R TP s va v 4T V=
U NOWEA VLT 5,

x) [FERRIEOEHOMEL, A M) —I U VRN Thad W ERRD L XA S,
RARNDELT 4 TV ERERTREND VT 4 T AUKAFT 2T — A BHNOT — 4 %
FELRNEFF 2R D 72 T U TR B 720,

1.18. RRARIUTAT % RET S Helper BSK

1.18.1. 4>k 5 923>

Helper BASHENRA b~ v DT 4 T 02RO HI2DICE SN T\, Ziubid, LA
Ar— R« FT—HEFNEAEST- VRS AIFIIME S Z L2 HIE LTV 5,

1.18.2. VS5 AER

namespace tlm {
enum tlm_endianness {
TLM_UNKNOWN ENDIAN, TLM_LITTLE ENDIAN, TLM BIG ENDIAN };
inline tlm_endianness get_host_endianness(void);
inline bool host has _little endianness(void);
inline bool has_host_endianness(tlm_endianness endianness);

} // namespace tlm

7.18.3. JL—IL

a) get host endianness AL, FRA MDOZ LT 4 T U EIKT,

b) host has_little_endianness B8%tiEZ, A XY M= T 47D E X, 20 L X720 true B
g BN

c) has host endianness PIEUE, A RO LT 4 T U REHTRENIAEL R CHAED & X,
FD & ET2T true DIEZEIRT,

d) BLERIRY Ty T THEy 72T 4 7 ThRWEE, BLE3 SO
LIRSNDEIFIRERTH D,

1.19. T T47 %R Helper Bi%K

1.19.1. 42rAF Y22y

WA B | - T 2 BSOS R G T A BN A ER SN TS L, %< Oz —
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ATlL, T—HBEANEAED fRIRT 720D R A b 1IN 72 C++a— REEL 2 L I3 E
¥(L72%, LLRL, HANTET UbSNza R —3k FOZLT 4 T ERA T
74 T UTHOBURITHEATT B, £ THA NI/ a— REECZ LT, Yoy MEE RS
T IA L ENIeNT KL AR LT —& Word 182 S TedA Clitmed CTHEMEC 725, Helper BB
ZOVEEETET DT DI R ST D,

TUT AT AT LT, AR T 4 7 BRI SRS %, Helper BT LG
FREF R S TR,

TUT T VEBBEB OSBRI H HETFR—a E, RA MU T 4 T U S FERAR S —EE
DI =2 =2 DIODPHAA 1 — R« 8 TP a2 fHC++a— RarfRglcd
5L, SHICEORBEBIFOHT, KA M T4 T NI~y FTHE IS E b T
Y Iva BRSO ETHD, KHEBBEIE, FHETDUA~Mu—F . F TP rvar i
ITWZE L TEIET 5, BHBIEIIRHI2 > TE Y, to_hostendian B# & from hostendian BEEIXV
Db —fHIIHEDILD, to hostendian BIEUT N T U AR—F « S U H T2 — A& LTE NT Y
7 va v EEDANIA = m—H X VIS, from hostendian BEEU 35 B 7 1% IC RN D,

A DDEPEA~T PRAESIN TN D, b o &b XA TSI 72 _generic, HIfRSN7ZHATTITEER
% word, _aligned, single T 5, = A MEC generic B AN HELRE S NS,

ZEHAERE 1T Arithmetic “E— R & Byte order — R23% 5, 6B T, Arithmetic &— R)MHELE X
o, EHAREEIT data word =27 RAMEDNTEY . ZAULTIM2 V7 v MEEIHAA &
— R« F—ZESNE WL TH D,

1.19.2. 95RAEE

namespace tlm {
template<class DATAWORD>
inline void tlm_to_hostendian_generic(tlm_generic_payload *, unsigned int );
template<class DATAWORD>
inline void tim_from_hostendian_generic(tlm_generic payload *, unsigned int );
template<class DATAWORD>
inline void tlm_to_hostendian_word(tlm generic payload *, unsigned int);
template<class DATAWORD>
inline void tlm_from_hostendian_word(tlm_generic payload *, unsigned int);
template<class DATAWORD>
inline void tim_to_hostendian_aligned(tim_generic payload *, unsigned int);
template<class DATAWORD>
inline void tlm_from_hostendian_aligned(tlm_generic payload *, unsigned int);
template<class DATAWORD>
inline void tim_to_hostendian_single(tlm_generic_payload *, unsigned int);
template<class DATAWORD>
inline void tim_from_hostendian_single(tlm_generic payload *, unsigned int);
inline void tim_from_hostendian(tlm_generic_payload *);

} // namespace tlm
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1.19.3. JL—IL

a)

b)

d)

g)

h)

to_hostendian Z ZTIEOBIELDOHE 1 51HUE, FNTVAR—R « A X T2 —RA%EL TED
NeDOTHIUT valid THOIWHAM B— R T H T v ay « TV haORA ¥
TRITIUIZR B0, TORBEIE, R 7 var - A7 V=7 MR LY LIk
T, A ZTx2—R « XYy RO LANENEIE DRI FFONH S 200Uz 6
AR

from_hostendian % & T efEDOBIDH 1 515E, to_hostendian (ZLIRNZE S TZHH~A B — K
FNToW T var ATV =) FDRA 2 TRFIUTR G720, ZOBBIE, A==
—ZNEZ NI N T oYy v a L DIREEZTISI, EDORNT T a URET L
X, MO SRR IUT R B, ZOBEUE. Ty va v & E ORI EE
ELTEVWDT, ¥ rvar 4T V=7 hDTA T XA LOKD D IZIZTFIFOH S
N5,
% L to hostendian B G- 2 BT h T o7 v a L OIEDIZNFOH S, kST 5
from_hostendian B H F72[F L7 7 L— b & B OS5 E T ST 6720,
H DN, tlm from hostendian(tim_generic_payload*)BE#3 5-2 bl k7 o7 v a v oi-
DIZFFRNHEN TRV, ZOREE, 77 L— b EBIBOBIHBOEZRY 1T 7-Dic (&
WAREILIRE LCO) TV vay - A7 Vs MEzbn-Bar 7% A MERE
5, ZOBBOITIZD L,
hostendian B 2 518UE, N M TRENIZ N T o7 aryphmmdsmn—hnvy
v NOIETH D, T, v—nY 7y MCBEHR LD a— ROTF—ZEF| DT —
FRIZFELW, Ziud, 2DRFETHD,
hostendian BT 7 L— hOBIHUX, =T 4 T UV EMO IO ONETA = 2—2 DT
—H U= FTHD, sizeol DATAWORD)HFAIL, 7 —4 + U— ROz /A METili~
Dl i, DATAWORD B O R AHFE I, 2=l THELN D,
sizeof( DATAWORD) (% 2 DREFTH 5,
to_hostendian DEEEX, 2T F A MERELE X HT-DIAAAM a— RO N TP 7 v 3
Ve ATVl MOPEEENZ S, ZiUE, from hostendian & FESNHTIZ to_hostendian [3—
UM Z R TE L L E2ENT 5,
PUF Ol hostendian BIEX DT X COXTIZIEATH 5, BHMHEOMHGEL, 1x. 2x. 3x.
EEERLET,
© YTy MEE2 ORFETRITIUTL S0,
«  T—X - U—NRIRL2 ODRFTRITIUTZ B/,
o ANV —=IUTIRBEMETT—4 - U— RIROEEERE TRITIUTR B0,
o THRBEMIA N — I U TIREMEOBELE TRITIIUTR B,
hostendian_generic B, EH L EORFIZHIRITA2 N, FRZ, ZNHIEFASA b - A X—T
Ny ARNY =T LHIDIRNT RLA LT —=HigadR— 35,

50 OB D~7, 3725 hostendian_word, hostendian_aligned, hostendian_single |£3<C
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IR OBl 2521 %,
«  F—%-U—FEL Yy MELOKRELS TUIRDR, ZORE, Y7y ME
X, 7—% + U— RIED 2 ORFRETRIFIUTR B2,

o AN UVMREMTT —HREME L H L RTFAURR B, DFED | AR
— I U ZIETAR— PSR,

o A oA F—=TNOHFPNT, T—F - T— RIELDHIN IR B0, 2FD
B2 ONeT—4 « U= RO, NI, TXTHA X—TNVINT 4 B—=TAhD L
HOHNTRITFIUZ R B0,

o B b AR=TANRBDLRE, N b AR =T NERETT X REMEE
FELLRITFUTR B 720,

j)  hostendian_aligned B4/ 15 A3 LA T BN 232 1T 5,

T RULZBML. YTy MEOEHELE TRITIR B0,

« TERBMHE Y7y MEOBEERETRIFIUTR B,
k) hostendian_single BI7=1T 23 R OIBENIHIIZ 21T 5,

o THERMIT—F - U— FIEIZE UL R B,

 TARINIT—F - U= FOEE D ZE N TIER LR, ZORE, 7 — 2
SNEY o bOEE D Z £ TIR R bR,

1.20. FAARAO—F DR

1.20.1. 4>kRF Y22y

PLAREA T = X BT AA B— RIGEAAT N TNT, WA m— FELICMES 2L 28X L
TWRYy, ZOHE, WHSA 2 —RZT M) Ea— FOBNEZFTZ L THD,

JEARI I AR FTAE (ignorable) 2 M- AS ATEE (no-ignorable) | #4ZH (mandatory) 7)>3£:ZH (non-mandatory)
DELLINTHD,

o MR RIRENLIE

MEHFRETH S Z 21X, TOWEERINZ bN-a L R—% NUSDEDa L R—x 2 My %
DOYERERI2NDD X HIZEWET 5 Z ENHFEIND Z ETH D, fERE LT, MEHEEIE
MENT=a L R—F NI, ZEOYEEDFAAEIINT DD 2 o RN —3 > MIEFT 5 Z LI
T L, AR ATRENEIE A2 52 T B D 2 L IR— o MIZ DYEEAFERT 5130 D 2 L iR—3
Y MUKET S Z 2IITERY, ZOERIT, WHAA m— FIERE LIRS 7 = — X2
FRICHEIGEND, v dR—3 M, BERAREIEN /NI E T 2= L) =T — 5%
LT b0, Z O CHEGERTEEIMRIFIEMNAINE T H 5, T A —xRy NI, MEEAT
BN HH L TT7 2= N LI =T — SR L TRWL, EOYREEZ T 2528 9 )
BAZENTE D, I, ERATREINEX, 52 ONTIRENRWE/ICT 7 4V MEZE#
I ETHEERD A VR —R Y NROX—F y NEBEICEWESED Z N TE D L9 72
HCERT 7 4 /v MEDMAET H LB Z TRV, 1 DOflIE, 77 4/0 MIm bRV L1
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Thd, N7V 7y a AZBEMIT DN FHEL L Th D, B ATREIRRI, fliBho, o
A RNRURD, I al—ra ABE LEIFROA X T — 2 2570l Z LN TE D,
el zIE, Bl R oy a ViR, N T U va UAMERSILTZ & & D wall-time,
WA T 7 A N4 ETh D, FEGFREILRIT, AT 1 h /L TEHRENTW5,

o MEHANAIRE CHZHDYLIR

AR ATRESLIRIE, 2D R T V7 v a v EZITIRA TR TOa L m—3y AT -7 5
WUEE U721 UE e B2V MIEIE CTH D, MEIRRIIFET 2 2 L2 ER SN DR TH D, T
RATRE CHMEDYEIRIL, £/~ v b a Oz £ 7 /UL T 5720, n— REH 5
EXED ZENTE D, BARRAIEECHAEDILEIL, LW b 2UReE: (traits) 27 7 A
DEFRENELTD,

1.20.2. [R3E

JLIRA I = XL OEHICHD)FHIT, 2255, 1291, adaption X° bridging A > EHAH A
T D 2 &R L O 7%, RU7 e b aitEs 7 A TR SO A a— Ko =
TEMNE v FEESTLM2.0 Y7y MINFSNTWDZ ETHD, 2oD1F, [RICIHRA 52—
b EYEIEA T = X WIS L B D7 e b VO CORHL7e adaption 2732 & TH D, ik
AT =R LBIRTRNGE L IS v — RIS LWEMEZINZ D72 DITIFEER O T X7 % % b5
FEH LN T T v ay s 7T ADERPMENR D, JEEA D= LE, WM B—F
Wb E 5252 LN TE, Bpb 7w hanEES Yy N ERINTT 572D BT 5% <
DA—FT 4 T EPHT LN TED,

1.20.3. HERERRABEFT OIS HF O30 -T YD

JEIRIZ tim_extension 7 7 ANBIRELTZHOA T V27 N CTH D, A v— MRS 7Y
=7 bDRA L EZEIN G Ty, TRTORNHSA B — ROA 7V =7 MIJLEOT X TORD
HRDA VARV ABESZ LN TE D,

PERZFE LRI AR A U ZRHNIT X TOREEINTIILRDIZDOIZ 1 DDAy M &2FFD,
set_extension AV v NIFHMICARA 2% FEEZL, FHIE LTS === (o Z—ax
J ke aliR— I =0y BRSNS Z 2R TE L, ZhuLE THHHEDEWN
R~ DA J) = AL ZARMET 535, RN SR Z LTV, kA7 Y =7 FOFTaHES
HIBRIZ2— T Lo TR B SAVESTES BE S RITIUTR B0,

200D a—R« hTZoHF 7o abOMC T rvar - 70 o VRED & X,
HLERENTZOASTL D T oY r gy « A7V v v s g -
ATV hATRCOYEEEZ a ™ — LTI N7V o va v L 2oiiEEirE LEET 5
DITTV v VOBEETHD, MU ENT—HESNENSAL b« A F—TNEINZHEZ D,
deep_copy from & update original from A Y RiX, 7—HEFN & SA K - A 32— 7 VESICILRE
FT 7 NG T I ar T2 RO a2 h T gy s Ty
UMTRDENCT DI EIN TN D, b LEDOT Y v ORHTHTK b7 v a il
SORDIBREIMZ D726, ZNHDILGRIZZDT Y » V2L > THra &b,

JEROEFY 175 W~/ v— K « A2 VEH) (TSR EshTn g,

© Copyright 2009 JEITA, All rights reserved

— 188 —



1.20.4. L—I)L

a)

b)
©)

d)

g)

h)

),

k)

)

PRIFIA =3 2= A =X FF =Ty FOAR—=F MTEV MR D &
WTE D, FHI, JLROIERUTA =2 —Z TR 720,

E B OPRETHIHNA a— ROEA DA v AZ L ATINAD T ENTX 5,

AR ATRENE DS . (FOVEER A - a v R —3y FaB) FoarF—xkr b7
DR 2 2 LN T, R ATRELRI L VENGE TITARV ), 3 ViR —R v h MR ]
BEFLIR DN N2 OO AT BEHL IR~ DN 22N 2 DI 7 = —/L LT T, FHAEEMEA
705,

5.2 BITYEE DT Z 583 DRAAIARD A B = AT 702 < PERROIER 2585545 A
=l WL AR

2 DILFROERITT 7V r—2 a ViINERT D, HODUDERSNIILRITZR,

JERIE thm_extension 7 7 A b —YIEFRK Y 7 AEIRESETHEY | 22—V ERZ 7 AZEN
H & D414 tim_extension D7 7' L— R E LTEL TEDY FADF TV =7 Ak
LRTIUT e B2V, 2—PERY 7 AFRHAA m— ROYRsN2T Y Ba— ek
TRAUNEGE TR,

tlm_extension_base 7 7 AD free [KABA ¥ v NIL, LA 7V =7 FEHIBRLRTHIL R 67
VY ZDRA Yy RiE, JERO—VERD AE VEHOIELE EEXTH000 Ltk L
NL, ZAUTRZE TR,

tlm_extension 7 7 A clone MFHAEBIEIL, T _XTOIBESNT=T MY B a— M E2E0IE
RA Tz DI a— B ED oD —FEROILIR Y 7 ADOHPIZER SR THUE
BBV, ZDclone AY v Rid, WA o— ROAE U EFHLILM ) Z L 2BEREN
TWD, UL, TRCOIEES 7 V27 hoat—%&F->C, AV PFLo4t7 Y =7 b
DT AT v arRnboTHREWERRS ZOa =232 X 5 I LRTIuEe H720,

tlm_extension 27 7 A®D copy_from MFLABBIEI L, BIDILEA 7Y =27 T R Ea— |
At —F 52 LICL-oTHEDOA TVl NfEIET D720l —FERDILRY 7 A
DHTERSNRTIUTR B2,

tlm_extension 7 7 AT T L— A UV AZ AT HE ID AT —4 « AU\ S
L, ZHUTIHASA B— R - A7V 27 M EFFO5 2 BV E FEek L€ OYLRIC =
—2 721D ZH B THMREFF T UTR B0, 2D IDIXT 07T DFEITHOTRT
125 L T =—27 TRIFIUTR B2\, 72736, tlm_extension 27 7 A7 7 L— ~OfEl % D
A AL AEBND ID ZFFIZ 2T UTR B, DO~ T, 1 DOE X bROF~T
DYLEEDOA 7V =7 MIFRI U ID 246 L2 iudze 720y,

WHAAS B — Ri&, RIS A AOEFNAERORA > Z ZE Z2, YEED ID 132 OB O
SOYERRRA VB DA VT v 7 A% 5-25 X 51255 DT UTR B2, JEREOLH~
A T — F~OXERL, EDIFEDT-DDBESNA T v 7 AR L2 iU 670, il
OWHRA B — ROAT V=7 MIBUEFITHOT 0 7T AOPTHEKEIIN DT TOHE
BRADIRA X B2 DREN DB D &G £ 22U 572000,

YERERCH DR DR A L ZIZ N T W7 g VB S & X232 TRz 570,
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m) fHx OIRNHXA v—ROA T V=7 MITRTOHZ SN IEER O T D47

p)

t)

Tl RDRA B ULER DT ENTERY, (L, BRI SADF
Txl b e¥zD,) WA e—R 47T x7 MZEUCRIOWL OhOYEES 7Y =
7 MBI TE 5 L 9127 % instance_specific_extension —7 «( U7 1 + 7 T ANRH D, [94
A AL AEA DR 2B,

max_num_extensions BT JEIRALS DR Z X TH 2 JLERI O Z K S 7T iuT7e B 7wy,

A R set extension & set auto extension, get extension, clear extension, release extension
IR OFRE TR I AL, BT 7 L— D OERSHEIRAR A U Z S OMER, 1D BIE o f#E
MO XS BRI DIHETT 7B A SN TEDILRE T 5,0 ID 51852 TS B, I
M B =ROAT V27 "D u—=22(H L ED XD RERT 0 7T LF AT Dl
OIZERSNTEY, 77U r—ya T RIE D 720D H O TN,

set_extension(T*) A Vv Ri%, iRA X OEHNOH D TRIDPEA TV =7 N aemd RA 4
ZRIEOECE S X 721 U2 72V, EO5 USRS NI IRIR~DRA & TlhlFi
X2 700y, BEORVEIE, ZOFONH L CES#X SN a— RopoRA
ZORIOMETRINIEZR S 20, Z40E2E (null) OFRA Z b LR,
set auto_extension(T*) A V' » Ni%, ZDOILENHEHIFRICY—7 SNHDOZFRE, FERICSD
FORITFITR G20,

set_extension(unsigned int, tm_extension_base*) A~ v Rid, % 1 515 CTH- 2 HILHESIA T
v 7 ADRY, BIFIORA 2 OFOYEF 7V = 7 h~ORA 2 %82 5 OfECE X
B RTUITIRDIR, BABIA T vy 7 AL, 53R ID & LTRSS T iud
2B, D) TRWEAEDOBEBOSD EVEIRERTH D, BEORY L. 5267
BoBIA T > 7 ASDRA o Z ORIOMETRITFIUZZ B2, Z4UEZE (null) OFRA ¥
1 LALZ2V, set auto extension(unsigned int, tIm extension base*) A~ » R, ZDYLEIEDS H
HIFRICY—27 SNAHDEFRE, FERZS2 EDRITIUTR 7RV,

AT VEENFET DL EDHEX ONTHILRDOTZH D set_auto_extension DFFOM LI,
set_extension DFFON LIZHEW T IZ[A CHLHRED release_extension Z FEONH T DI LW,
AEVEBHOZE X (T set_auto_extension ZFFONHTE T o ¥ A AT —AH T,

b UIEES BEEIPRE ~—27 S b, B DNBEA 7 V=7 MIa—VERDOAEY
BHO free AV v FOFET L > THIRS WD 07—V ENRITIUTR B0, free XY v
NiX, "o rvay - A7 07 MOSREDS 0 1IZ2ZE L7 & ZIZ tlm_generic_payload
7T ADAY y FERUZ X > TR S5, JEEA 7Y =7 M3 tlm_generic_payload 7 7
ADreset A Y v REMFOHTINEES 7Y =7 FENEH Dfree A Y v REMFOHTZ L1
Lo THIBREND Z LN TE D,

H LIS B — R4 7 V=7 "3 TIZEDOROPLIE~DZE (null) TRWARA X %
BTG, RS 2T EEXEIND,

A RBEEL get extension(T*&) & T* get_extension()l&, & LZNDFET H72D, G2 Hi
TERDPLRAT V2 7 S ~DRA  Z % FAAELZRTIUTZE (ull) ORA > F 2R S 7205
AUXZ2 5720, T AT tim_extension 7 HIRAE LTEBID AT V= 7 hA~DRA 2 TlelFiud
B, ZORET 7 L— M A o TIHE L ZRWIEROR 233 Z L3 T —Tidie
AN
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y)

bb)

1l

get_extension(unsigned int) A Vv Ni&, SEUZ L > THZ BN ID DYEIEA 7V =7 D
A B ERSI2T U2 B0, G20 A T v 7 AHEREO ID & L TR ST
WRITHUTR B2V, £ 9 TRWEAED ZOBBOS D EFVIIRERTHD, b LEIDBN
7oA T 9 7 ANDRA A DYEEA TV = 7 h~DIRA 2 T2 1256, Z OB
1328 (null) ORA U FZIRS 2T IUTR B0,

A R clear_extension(const T*) & clear_extension()iL, LA B— R« 707 Fb
B2 BIVIIRRA IR BRI T UER 70, $ bbb JLREANOF DRSS D ARA 4
228 (null) (CROE LRI B0, JERIE, SIEE UCTHERA 7 =7 FORA o H
Z T, clear extension<ext type>()D K D IZEET L — RD/NT A ZORIZAfES Z &
TRESND, b ULIAET D72 bIE, 20533 thm_extension 2> HIRE LI OA TV = 7
NDRA B TRITFIURZR 57200, clear extension A Y v RIZZFDYEEA TV =7 b &H|
BRL Cidle H7euy,

A R release_extension(T*) & release extension()i&, HL h 7 W7 ar « A7 V=7 b
DAEVEREZFFOR OIXABHIRE L TEOIREEL~—2 L2TF U 67220, £ 9 Th
WS, ZRBDA Yy R, JEEA TV =2 b free A Y v RO L & LRELS 0> H
DXIETDRA 2222 (null) ZFRET D Z L THX DIVIEEEHIFR LT it 572
W, JEIRIE, 51k E L CHEEA 7 Y =7 hDRA & ZPET ), release_extension<ext type>()
DEIEET T L — FDONRT A ZOREES Z L TRESND, b ULIFET D72 513,
ZDF 0T thm_extension 22 HIRE LTERID AT L = 7 b ~DRA 2 TRITIULZR BV,

release_extension A Y RDOSLEWNL, N TP 7 v ar A7V MR AEYEHRER
OME I INURSFT D Z LITERE L, A VEEN S L2551, ERITEUCBEIFIBRIC
~—7 I, TV BARRERIREE TR . AE VEENRWEAIE, JEERA 2R 0T
SNDTET TRLILEA TV =27 NMENEH BHIBRESN D, FAELRVILEF 7 V=2 M
P L 720 KD IRz DT 22 UE e bawn, B LTIESEEIZIET Y 2 A LT —IT D,

A Y R clear_extension & release extension (X, 72 & (X set auto_extension Tt v b I/
RO X DICHBENHIFRE LT~ —27 SIPEIES release_extension T3 CIZRHL S 7= fmikd
TEDIZFFOM L TR 6720, b LEITDHE, TUFA LT —ITRD1E LIV,

% DIHSA B—RD b T P77 g i3, TRTORERSNIILRESDRA 2 5ER
ONAH TR EE D Y ToONRITIUTR SR, ZIUTRD 2 DO FED EL H)yTiE
LCE D, 120 CHOBHIRYIHEORIC N T YT v ay ATV ) NeilgT D L
THY., b I 1 DTN DOBR TRINC N T oo vay A7V =7 MR
resize_extensions A Vv RZMNHTZ & THD, ANTRATZOHETIBNT, JRiRAFIDOK
EIERET DDA 0= RO R NT 7 ZOBEETH D, BITRTZHETBN
T, BHNZHEREIZ T 7 2 A DRI resize extensions A Y REFEOHTOXT 7Y r—
3 VDEETH S,

resize_extensions A v RiE, T X TOBER S AVILRITIE L HD KIS m— R
FROYLIRAAN DY A X2 BN S 72T UT e B 720,

// Showing an ignorable extension

// User-defined extension class
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struct ID_extension: thm::tlm_extension<ID_extension>

{

ID_extension() : transaction_id(0) {}

virtual tm_extension_base™* clone() const { // Must override pure virtual clone method
ID_extension* t=new ID_extension;
t->transaction_id = this->transaction _id;
return t;

H
// Must override pure virtual copy from method

virtual void copy_from(tlm_extension_base const &ext) {

transaction_id = static_cast<ID_extension const &>(ext).transaction _id;

}

unsigned int transaction _id;

35

// The initiator

struct Initiator: sc_ module

{..
void thread() {

tlm::tlm_generic_payload trans;

ID_extension* id extension =new ID_extension;

trans.set_extension( id_extension ); // Add the extension to the transaction

for (inti=0;i < RUN_LENGTH;i+=4) {

++id_extension->transaction_id; // Increment the id for each new transaction

socket->b_transport(trans, delay);

// The target

virtual void b_transport( tlm::tlm_generic payload& trans, sc_core::sc_time& t)

(.

ID_extension* id_extension;

trans.get_extension( id extension ); // Retrieve the extension
if (id_extension) { // Extension is not mandatory
char txt[80];

sprintf{txt, "Received transaction id %d", id_extension->transaction_id);
SC REPORT INFO("TLM-2.0", txt);
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3

// Showing a new protocol traits class with a mandatory extension

struct cmd_extension: tlm::tlm_extension<cmd_extension>

{

}

// User-defined mandatory extension class

cmd_extension(): increment(false) {}
virtual tlm_extension base* clone() const {
cmd_extension* t =new cmd_extension;
t->increment = this->increment;

return t;

virtual void copy_from(tlm_extension_base const &ext) {

increment = static_cast<cmd_extension const &>(ext).increment;

}

bool increment;

struct my_protocol_types // User-defined protocol types class

{

3

typedef tim::tlm_generic payload tim_payload type;
typedef tim::tlm_phase tlm phase type;

struct Initiator: sc_module

{

tlm_utils::simple initiator socket<Initiator, 32, my_protocol_types> socket;

void thread() {

tlm::tlm_generic payload trans;
cmd_extension* extension = new cmd_extension;

trans.set_extension( extension ); // Add the extension to the transaction

trans.set_command(tlm::TLM_WRITE COMMAND); // Execute a write command
socket->b_transport(trans, delay);

trans.set_command(tim::TLM_IGNORE COMMAND);
extension->increment = true; // Execute an increment command

socket->b_transport(trans, delay);
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// The target
tlm_utils::simple target socket<Memory, 32, my_protocol_types> socket;

virtual void b_transport( thm::tlm_generic payload& trans, sc_core::sc_time& t)

{

tlm::tlm_command cmd = trans.get command();

cmd_extension* extension;

trans.get_extension( extension ); // Retrieve the command extension

if (lextension) { // Check the extension exists
trans.set_response_status( tim::TLM_GENERIC ERROR RESPONSE );
return;
}
if (extension->increment) {
if (cmd !=tlm::TLM_IGNORE _COMMAND) { // Detect clash with read or write
trans.set_response_status( tim::TLM_GENERIC ERROR RESPONSE );
return;
}
++m_storage[adr]; // Execute an increment command

memcepy(ptr, &m_storage[adr], len);
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©o

o

8.

EAXZTOra)LED—X

1. 22—X

I P R 7 N m £ 7 DV

tlm phase 7 7 AL, /7Ry X T« NTUVAR—K e A BT 2—R T FTADT T
—heHEATT FUZ Ko THERENDT 740k« 72—X « XL T Th D,

tlm phase 472 = 7 N3 unsigned int fECY = — X% &K,

unsigned int & 7 7’ tlm_phase 7 7 A1£,4 >DOHA 71 fh z/L+ 7 =—XBEGIN_REQ,END_REQ,
BEGIN _RESP, #JNEND RESP DFIZE(AICEIV 4T 5,

DECLARE_EXTENDED PHASE ~ 7 v Zffi/f] L T tlm_phase enum & L CiEfltEi/=4 oD~
= —ADE Y MIFLETHZ ENTE D,

IO~ IRNTHA TV =7 FEIKT get phase A Y v RZ&FFO tlim phase 7> HYEIE S 7z
VTN T AREERT D, TDAT V=7 NI LW T 2— XL LTHERARETH D,

&7 7V r— 3 T AR AVEZ S RIRICAED S IZ I tlm_phase_enum D 42D 7 = — XD
HEFHHTRETHD, b, HRDH7z—APFEOT 1 b VO IE T MET DD
(BT H 5H 725, DECLARE EXTENDED PHASE Zffi 4 <& Th 5,

DECLARE_EXTENDED PHASE | tim _phase % 1 7" & O H #2479,

AR FTRE vs MR R ATRE & 72 I3 ZE RO AR TS v— RIER & FRRIC 7 = — X2
WHIXNS, SFV. BHAGEY = — A 3HAT 0 F 2UWZHEREINS,

MEARATRE Y = — XX, ZEH L HEHEOW GO EHFERIC T AMENR G 5, ZEHE DA,
SAEFINT = — B A Z T IS TUOVRWD LD ITHICEWETE 5 L\ ) B CO MR Al
BEThH-> T, HEZETITZEEND EARIEN L TOREEENEITERT HZ LN TE S
W) BT RTRE TR T U B 7R,

COBRTT 2—RAEEPTE RN, LWy o haLvoRtr I 22 EFT H&ETH
=

1.2. 95RAEH

namespace tlm {

enum tlm phase enum {

UNINITIALIZED PHASE=0, BEGIN REQ=1, END REQ, BEGIN RESP,END RESP };
class tlm_phase{
public:

tlm_phase();
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|5

tlm_phase( unsigned int );
tlm_phase( const tim_phase enumé& );
tlm_phase& operator= ( const tim_phase enumé& );

operator unsigned int() const;

inline std::ostream& operator<< ( std::ostreamé& , const tim_phase& );
#define DECLARE EXTENDED PHASE(name arg)¥
class tim phase ##name arg : public tim::tlm phase{ ¥

public: ¥

static const thm_phase ##name arg& get phase(); ¥

implementation-defined ¥

§ ¥
static const tlm_phase ##name arg& name arg=tlm phase ##name arg::get phase()

} // namespace tlm

8.1.3. JIL—IL

a)

FT )b e A A NT 7 H tlm phase 137 = — ADfE%E 0 IZRETDHHLDOET D, wHd
5 HPFERIF T4 UNINITIALIZED PHASE CTé 5,

b) AV R® tlm phase( unsigned int), operator= & operator unsigned int {3%fix 95 unsigned int
b L<idenum 2> TT7 == ADEEGZVRE LD T LD D,

c) B operator<< 137 = — XDARNIKET 5 XFH % 52 BV A MY —AIZ#ES
DET5, 72L& z1E BEGIN REQ| ThHD,

d) DECLARE EXTENDED PHASE(arg)~ Z 2|3 tlm phase 7> LIk 4172 tim phase arg & Y9
AHIOF LN 7V N7 T A% AT %, tim phase X public AV >~ RO get phase & #F
STWTHIA 7V 27 hOY 77 LU RZIRT, ~ 27 2O5Hi3 operator<<iZ X > THE)»
NFHE LT, St 57 = — XM s b,

e) ZTOHMIL, static constname arg |[Z & > THE/RSNTEAT V=7 RS, 72— RB1#E LT
nb_transport [ZIESND 0 E LIVRUVEIRY = — X2 RT 72O TH D,

il

DECLARE EXTENDED PHASE(ignore me); // Declare two extended phases

DECLARE EXTENDED PHASE(internal ph); // Only used within target

struct Initiator: sc_module

(..

phase =tlm::BEGIN REQ);
delay = sc_time(10, SC_NS);
socket->nb_transport fw( trans, phase, delay ); // Send phase BEGIN REQ to target
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phase = ignore_me;
delay =sc_time(12, SC_NS);

socket->nb_transport_fw( trans, phase, delay );

struct Target: sc_ module

{

SC_CTOR(Target)
:m_peq("m_peq", this, &Target::peq cb) {}

// Set phase variable to the extended phase

// Send the extended phase 2ns later

// Register callback with PEQ

virtual tlm::tlm_sync_enum nb_transport fw( tlm::tlm_generic_payload& trans,

tlm::tlm_phase& phase, sc_time& delay ) {
cout << "Phase =" << phase << endl;
m_peq.notify(trans, phase, delay);
return tim::TLM_ACCEPTED;

H

// use overloaded operator<< to print phase

// Move transaction to internal queue

void peq_cb(tlm::tlm_generic payload& trans, const tim::tlm phase& phase)

{
sc_time delay;
tlm::tlm_phase phase out;
if (phase = tiIm::BEGIN_REQ) {
phase_out=tlm::END REQ;
delay = sc_time(10, SC_NS);

socket->nb_transport bw(trans, phase out, delay);

phase_out =internal_ph;
delay =sc_time(15, SC_NS);
m_peq.notify(trans, phase_out, delay);
H
else if (phase = internal_ph)
{
phase_out=tlm::BEGIN RESP;
delay =sc_time(10, SC_NS);

socket->nb_transport bw(trans, phase out, delay);

i
}

// PEQ callback

// Received BEGIN REQ from initiator

// Send END_REQ back to initiator

// Use extended phase to signal internal event

// Put internal event into PEQ

// Received internal event

// Send BEGIN RESP back to initiator

// Ignore phase ignore_me from initiator

tlm utils::;peq with cb and phase<Target, tlm::tlm base protocol types>m peq;

}s
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8.2. EXZJohkai

8.2.1. Avra&H2ay

HAT T ha/IAEY vy T R RAADA VX T 2—AEFFO N T o7 a L.
ETNO A R—F MNEHOHAER AN ZEIRIZT 5 40D/0—tE > FEFF> TN 5D,

FART 0 N2 ZISEEE SN TIM22. 0 AR AL A Y D7 T ADEH & Z OIE TES
NP4 5,

a) TIM2aT7 hT7UAR—=F ZALT F - AEV BIOT ANV T R T AR— R 27
x—A, [4TLM2 27 + AV H T7 =—2A| %5,

b) Y% v b7 7 A® tim_initiator_socket & tlm target socket (FE72i1X, ZNHNOIRELZZ T
R)o 624 = =8« Vi Ve Z—=0y k- Yy b BB

¢) PH~A m— K277 X tlm generic payload, [7 LA v— K] 2R,
d) 7x=—XA7 7 A tlm phase

b L, EEARER Y = — PR THIUL, AT v ha VBRI~ v— & 7 =—XD
Yrokz TREIC Y %, MELRTRE CT/ARVMIERIZHET LW T 1 b 2V ORHE Y T ADER Z LE L T 5,
[7.2.1 BEGUATRE 2ok 2 S e, U~ v— FOEREFRI 221,

FART v b 2)UEFRICEFE S 472 tim_base_protocol types 7 7 AT K-> TEIND, L L7eR
IO T AT, 2HHOMIZT N EREND, DI TA (V7 ba~DT 7 L— Ml
ELTO) ZEHTHTNTOa L R—rr ML, EAT v b2V oFHIZEET 20D
%‘gzﬁ&) %)o

LT o ha)VORHEY T A% EFTDH 2 ENRERESIUEZ T, Wz, BAT e oy
DOESRENFRED T 1 ka2 ET LT H7DIIIR 072 8) HiLnr o kaL okt 5 =
WCEE L CWAHANTEAT 0 harzd—n_—F (4 RT52 L, LnLRns, —BfESHHAE
FIFEIZBWT, Frinr'a ha i Eo s 7 AT Al a—F > 7 « AX AT T
XDHIPTHEAT T N aIIHED T EERHELET S, [7.2.2 tlm_generic_payload DRVE S 2 Edef LU
Za khaj e hLAY - 7T ADEFR] BB,

TIM B D Z D& 7 o 3 0%, BIREICEA T v F 2UZBRERH 523, 23Ul b0 b b3 lo
7a haLEETIMMET D EEDOHA RE LTSNS G Ly, fo7e b Lok
I RAERINEFEDO T )t XA T T ) T—var, s vay A=Y
VIR EDTEDIEINT = —XEE A0 MBORAIZERHAT A0 G Liviey, EO8E, £
oI, AT a FaEOEHMERR D L7y,

8.2.2. VSRAEH

namespace tlm {
struct tlm_base_protocol types

{
typedef tim generic payload tim payload type;
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typedef tim phase tlm phase type;

} // namespace tlm

8.2.3. EAXTJAraLIz—XL—HTR

a)

b)

d)

e)

BEAZv baniveyxr 7« hGUVAR—h A X T2—RA /o T7ayF T b
TUAR—=bN o A BT 2= A FRITWSGRRERZ FTREICT 5, 7ryX 7 - T
AR=b o A T 2= AFT == AEREETR, AT 0 b LI Sn 5
. nb_transport & FESAF 2 & EE9 HH#JIL b_transport ZFFONHFEE ZE BT 50D XD
JRVY, L7223->7C, nb_transport [% AT FCil|ZHAc# T, b_transport |3 LT Feal (& Cdh D,

26N T oIy g DEDT 2 —RBRBROFERI L — i  AILLTO®@Y Th 5,
BEGIN REQ — END REQ — BEGIN RESP — END RESP

BEGIN REQ & END RESP [3A =3 =—% « Vv hOLLERRETHS, END REQ &
BEGIN RESP [3#—7 v | « Y7y FOIIEEFRETH D,

TayX T e RTGURAR—K A BT 2—ADYE, NI o gy e f AR A
1% b_transport ~O—[EIDOFEONH L & IVEIZBG#-S1T 5415, BEGIN_REQ @ b_transport ~D
FEOVH L &, BEGIN _RESP @ b _transport 7>5 DA & ORSITMFMBE S TH D ; oF
V. b transport (Z1, FARBERET = — X 7000,

AT m 2/ TiE, TLM _UPDATED OfE% 7> nb_transport ~(D4=—/L' L nb_transport
INEDKY Z =N T == RBE LT b, DED WL hTo¥ 7 a
DT D nb_transport ~0 2 DOEHGE LTZFFO LI, 7 = — X5 EUTE S AR 7207
e brevy,  BEHATREZR 7 = — XNRIIZ AN OGN DD, ZOHE, YLRT = — XD
ANZ, ZOBMOBERDTZDIZ (7 == APEEINTS) 72— REB L AR TED LT
Do

nb_transport {Z TLM_COMPLETED DfEZIKIHEDHZ LICL->T, 72— R —F VA%
MT2ZEeNTEDL, L, ZOEAELUTOFED— D2 MMERRETH DL, 747
— K« /X2 T BEGIN_REQ 7> END RESP #5215 L&, A & —aRxy bk« 2 R—%
v NEZIFEZ—4 > ME TLM_COMPLETED %K Z &N TE D, /Ny 7 U—FK « XA T
BEGIN RESP #%f5L &, f ¥ —axJ h+ avR—3x hEREA=vo—X X
TLM_COMPLETED %39 Z &3 T% %, TLM_COMPLETED DV 4% — MEIFFFE DR » 7
B LT R T v a O TERT, TOHEA, 7 =— X5 BUIIMFOH LocB%L (caller)
WCE o THEAINDIRNETTHS (14127 tIm sync enum DR Y E | =S W),
TLM_COMPLETED I3 L7258 T &2 7R T DI TIERWD T, A = —F [FA ORERED
O N T T v a v DINVEART — B AT = 7T HRETHD,
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g)

h)

)

k)

)

Initiator Target

- BEGIN_REQ, Ons

Call

Retum TLM_COMPLETED. -, -
cal -, BEGIM_REG, Ons
Return TLM_ACCEPTED, - -
} - BEGIN_RESP, ns cal
TLM_COMPLETED, -, - Return

Examples of early completion

F72, 7x—X END RESP ~DEBIIFFEDK Y FIZEHL TR 7 v a v okby %
RTODETD, TG, FFOH LR ( callee) (3 TLM_COMPLETED D% K43
BT,

BEGIN_REQ #%21F & 572121 =3 =— |0 F I TLM_COMPLETED #iK§ & &, =
FUTHFERO END REQ & 528> BEGIN RESP #iKd 2 L BT 5, LizBn-oT, A =
=%, WHXA B — RDJFEAT —F AT =y 7T HRETHY, <1, RO KT
YT v a v D-®IZ BEGIN REQ 2165 Z LN TX 5,

BEGIN REQ %%} & » 722K &7z TLM _COMPLETED %, i & —fEICh 2o
BEGIN RESP %9 DT, Hx bz 7y Mail L CTETHOINEDBEIZ S, 2ok
BUTISERAMRRNZ Lo TR BN TN D, ZORPILT, MO LRI (callee) 1.
TLM_COMPLETED ®Of{i> 0|2 TLM_ACCEPTED %#iK§_&THY, DA = T—H )5
B ~DJE %1% D HIC END_RESP 255 _& TH D,

BEGIN REQ %321 & 572412 417 TLM_COMPLETED 73, F7 %7 v a Oy
ERTEE, A —axy ks ayiR—3x2 NERFA == —X T, WRIZ, ZOFRTC k
FZW I arDEDIZEDRT Y 7y Ml LC END RESP 155 H3ZE U Hivd,
BEGIN RESP #7321} & » /-2 2 v —% > b T TLM_COMPLETED % % —/%" MAIJ5If]
DRT & &, ZHUEENLE —FEICHEERD END_RESP %7,

H L, IUAR—R FPEANZ END REQ Z2%EHTI2¥ —4 v MilFmO a2 R—3 2 K
725 BEGIN _RESP #7521 & 5725, A = —# (37 <2 BEGIN_RESP (24517 L CHFERD
END REQ ZIRETHHDETH, ZHUIRIL R TP T v a v OizdOME—D/r—ATH
% ; BEGIN_RESP (XU \NR B v T 7 v a »dF-HiZt END REQ ZK R L7V, %
LCBEGIN_REQ %%l & 54—y ME, #iD FT %2 2 a D7) END_RESP %
fERm T &R0,
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p)

8.2.4.

FFLIE, nb_transport DX A I T T )T —3 3 UEIBOEIZD)D BT LD,

EHHD/SATTLM_COMPLETED AR § T, 72137 4V — K« NADvRy 7 U — R« X
ACEND RESP Z# 4 HE, JoR7 0 hand b7 W7 v g iid, BWEosy 7120
T35,

END RESP 737 U — R « WATELND 7 —ATIL, FEOH LGB (callee) 1T
TLM_ACCEPTED 7> TLM COMPLETED #iK§ Z LN TE5, M7 H 7 vaiilsbn
DIr—ATHETT 5,

HzoNlz b ooy a ATRRDMICE R D L ZATRy 7R TTAZ N TE
%, nb_transport (ZPESINZ N T oW T a s ATV MIAEY - v R —VUx EBFFOZ
EEFRNBIL, WA B —RDU 77 LR - AT I BRIZETHEE, N T T
Yary - A7Vl NOFEMITKETT L, WHSAB—RDORNZ 2729 0 acquire A
Yy REMSEARAVR—F 0 h e ATV 27 b b T U7y a v T, £7203
& THIC release A Y v REFESRZTHD, (1.5 WHAAS v— K- 2 VEFH] 2287
H kL,

TR SIA U =L out-of-order 7 = — R & T B0 T2 A ZAUTEERID
MY ThHsH, ZHHOERBENIRERTHD, JiHUuL, FTRIC= T =0 ET L5 L
NRpNWZ EEERL TV,

HAEh-0—XDER

BIEOHROAETOFRHEZE L DT, AT 0 haLol-OIiIlbz2 bk y 7 FOFRT ST~
Tx—RX e oY 7 a b OBERIZILLTOT—7 1D X 512725,

Previous | Calling Phase Phase Statuson | Response | End-of-life | Next state
state path argument on argument on return valid
call return
/frsp Forward | BEGIN REQ - Accepted req
Iftsp Forward | BEGIN REQ END REQ Updated /freq
Ifrsp Forward | BEGIN REQ | BEGIN RESP | Updated v sp
/ftsp Forward | BEGIN REQ - Completed v v /ftsp
req Backward | END REQ - Accepted /freq
req Backward | BEGIN_RESP - Accepted v sp
req Backward | BEGIN_RESP | END RESP Updated v v /ltsp
req Backward | BEGIN RESP - Completed v v /lsp
Ifreq Backward | BEGIN RESP - Accepted v sp
/freq Backward | BEGIN_RESP | END RESP Updated v v /ftsp
/freq Backward | BEGIN_RESP - Completed v v /ftsp
ISp Forward | END RESP - Accepted v v /ftsp
Isp Forward | END_RESP - Completed v v /ltsp

a)

req, //req, rsp, //tsp 1L, F4LE4, BEGIN REQ, END REQ, BEGIN RESP, END RESP %71
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b)

g)

h)

)
k)

)

ER

INHO7 2 —RRREZ{KIE, nb_transport (¥ A I 7 - T /7 —a ) O sctime 515
DIENDISE LTV D, SUMEZ 5D & nb transport ~DM-NE LIZZ A I T T )T —
3 VOMEID DD BT T —7 MR LTOREBE (b Z s 1 &3, (AT - T /) T7—v
aAE FTY I v a L DEDBROETEELED LWV IBRBH DD Lan,)

[previous state] %1Ji%, nb_transport ZFESATD 52 HILIZA v 7 ORIEZ R,

lcalling path| Zli%, ¥ d DAY > RINT 4T — R« s3X& (nb_transport_fw) 2v3v 27 J—

R« /XA (nb_transport bw) (ZFHINANE D ERT,

[phase argument on call] 51i%, nb_transport ZFFOM T 7 = — X5 DEIZ 52 5, ZHUTRFE
O LJeBE (callee) IZHESND 7 =— KT D,

[phase argument on return] %/l nb transport 2>5D Y X —2 (return) FFD 7 = — X5 5 DfE
Zhz2 %, 7x—R5$0EA Y >~ FH TLM_UPDATED %34 HE7Z AN TH 5,

[status on return| #1]{% nb transport A ¥ > K. Accepted (TLM ACCEPTED) . Updated

(TLM_UPDATED), #7zi% Completed (TLM_COMPLETED) DOV % — %52 %,

lresponse valid] #[iX, N7 W7 v a OEAT—H A« 7 hJ E=— h23nb_transport
AV RO X = RHIANTHIUL, F=v 7 Shd,

KT a NI ORy T U TEFYFOKRDVITELZR B, $hbb, BHid
nb_transport FEONH LN G- 2 DITaARy 7 EO G2 bz R T W7 v a D=l nLL
FRFRTE NS Tend-oflife] ST = v 7 &b,

Mnext state| F!lid nb_transport 735D U #— 2 DRIZH 2 BTk v 7 OREE 7R~ T,

Tx—R 8T W 7 a i F, MO LocREL (caller) (phase argument on return 510D I-]
T, RSND) D FFOH LIEBIEL (callee) (2L~ THIEH I SN D,

HEAR ATHEZR 7 = — RPLRIZ BEGIN REQ & END RESP OO EE R M THEATH ZENT
x5,

BHNREL, R LT T 2R SR, b T o7 v a AT Lizobai/an L, /%
IH L TR EIFLR Y,

WDOR—2 DT 57 4 IV DK 14 1%, G2 ARy 7O EToOREATa haL T
FFA EAL72 nb_transport FEONH LS —4 U 2 &7, 777 7 O Start 725 End F CTORKREILHL
—D NI arDEOF SN L —r A E2E£T, EHFEIET =— X515
DfE & HEIZ nb_transport OFFONM L 2R, WWEHIVIIEVEE U 2 — RO 7 =
— X DA RT, RERTV—DRFEOHILIT 2—XDEDLY A %R~1,
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nb transport Call Sequence for each Base Protocol Transaction Figure 14

@ Legend:

Phase fransition

nb_transpori_fw/ BEGIN_REQ

TLM_ACCEPTED

nb_transport_bw / END_REQ [TLM_U PDATED / END_RE{])

TLM_ACCEFTED

nb_transport_bw/BEGIN_RESP [TLM_UF'DHTED {BEG IN_RESF’:)

TLM_ACCEPTED

Y
nb_transport_fw/ END_RESP

(TLM_UFDATED/END_RES? )

TLM_COMPLETED

TLM_ACCEPTED
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8.2.5. EMREIRELD—X

YR T = — X IZ N O ER AR 7 = — A THIUTHAT 1 b )L LML 5 Z LN TE

60
a)

b)

¢)

d)

g)

h)

R ATRE Y = — XIZEMITHAL S D200 LIZRuy,

— AN, AT B Fa D 45D T = — R YRET = — X ENMA D BEIOOHIEL, Bl
W'a N VORI T AR EFRT H T L ThH D, [7.22tm generic payload DHRE S %5
inre han - hbAY - 7T 2ADEFK] S, tim generic_payload D7-8IZ typedef
EteHLnya NaVORHEY T AL ERT D, BHEHARER T = — X3, k7 = — XD
R CHIR SNz r— AT 5, BHAREY = — XD TR HINL, TEFNADXA IV TFEE
EHIMEED LR BAI LT R A v baHEART T ) UWBINT 5 2 & 27T
HZETHD, T2 2IE, BHHEY = —XIA =V = ND X =7y h~DT —H ik
DIEE Y O Z~—27 35700 LIVRuy,

nb_transport ~OFFO LIZEET % 7 — A Tid & LEADIFOH LAEBE T 7 = — XA
THDTH D75 TLM ACCEPTED DEZ KT H D &4 5, FEOH L % B
TLM_UPDATED %K/ —ATi&, FFOMH LocBiE, V¥ —r « RA TR+ 57 = —
Ru RS 2000 LIVRWIDS, 72— ARER SN TV D DERTTZDDRFEDT 72 a v
LD Z LB DI,

nb_transport A ¥ 7 = —A|%, nb_transport DOFFONH LIcBAHUIRE L, FFONH USERSE N 7
AL TND 7 —R & O LSEREBME ThO OS2 2l L COSE T 57— %
E 'R BT DN B ITE BRI L2V, IEO LU E L b0 — 2 Th
TLM_ACCEPTED %9 D L35,

AR TTHE Y = — ROAF(EIL, JEA7 1 h =/Lo> BEGIN REQ. END REQ. BEGIN RESP,
BEOVEND RESP D 425D 7 = —ADIEFRE~ T 4 v 7 AREZ VB DET D, F
7o W BEEART T N a VN EN DL — L E BT 2 & BRFS IR,

WARAREY = — XX, Gaohi=Yry b Eo5zbni- T 07 v a s izonT,
BEGIN REQ DH{E 7213 END RESP O#%IZIHE = 5720 6D &35, BEGIN REQ DRIiE 7=
I3 END_RESP D% DR FTRE 7 = — XOAF(EIX, AT 7 b /LER TR Th D,

BAAFRE Y = — XOIFEX, WA v— K« 7 b Ea— hoOESHICBT 20, 5
WEFNSDT R Ba— NeBET L7002 Wb D LT 5, FlzIE, ERRT
72— RAZZITRORE, /X —axy ks aihi—3x MIT KL A« 7 R Ea—
NOEEDI %, DMIIXT bV Ea— MBI OEEOEROAETFAI NG, 777 MU E
2a— DT 74V MEEEELAE] 25O &,

DIFCERSND L2 IG@Emea sy R—xy MBI A O L 912, BHATEEY = —X
DZBRRED T = — & LN s (Tobb, 7x—XIWEINTND), ZH
NZ 7+ —R, Ry U—REFHIZVEZ—0 « RATED T 2 —R%AfE LINE D &3
5o EVRZIUE, TDT 2 —ADYE~ T 4 v 7 ATOWTEREIHET AT, =
VIR—3 Y MEBIED 7 = — X3 nb_transport FFONH UIZIET 2 ERFFRI S LD,

MAHFRE Y = — AOZHEIN, AT 1 b 2/ MTER L TN E DR ATRE/R 7 = — X%
kT D72, EOALR—RY FOENXIE, AT B harDRa—T T, AT T b
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)

k)

)

IV TIIRERTH D, ZEMNL T =—ANETHIEET 0 halov~ T 4 v 7 AThE
IRXTHD,

EFRE, MEAREY = — X% %% a3 R —x > hE, TLM_ACCEPTED Ofif % K3
nb_transport D/ NEDIELIINT, ZD T = — A% LD 2 iR—% 2 bvh 8 A7 filE
DIVERELR S TERRN ISEEERT 5 7 = — I IGEATRE TId e, B5% b, T O%4A,
BEIOOFEL, AT 0 b VBRZEHT 2 X0 e LA LT 1 F a0kt s 2
AHEFRTHIETHD, ZHUIFEEHRT 0 hand Y ry koS v RERLL,

i, BET2P00E 7 = — X &8k 2 5A T 1 b /WML L 7o 2 o AR—x > M
DO/ AZB L TH LN LOEE SN NOIEEET 7 N 2V OFANIHE S 72 B DL
BT 2 —RAHEDL LI Lo TRETHZENTE D, ZORFEMEIT, AT o F a0
AIZSE S TOZRWDRY . TLM-2.0 BRI Lo T AN LS, HliX, 20X 5 2pfE>
2~ USRS m— FIORARHT 2 2 &3 TE 5,

Wb HFE) A X —ax g ks aryiiR—x3x2 b (<12, BREEZ, RLariR—xr
rOFIZEEND X =Ty bV heAf=vxm—H - Iy MHO E A7z TLM-2.0 DA
VHET =R XYy REBHEED) BERTHZ EIXRETH D, T OHIE TEIET R
aAUR—F NERDDLME—DBWIE, Tz EE=XEEBETHEOTHDL, (Z1Lh
1 EOX =7k« iy b, 1O =vx—% « Vv b, BLOEFERLTTRT
D KNZ YT a o THIGFON R & BT HRERE A B RO, )

BRI U IR— 2 FOPTIE, FARTIM20 37 « f U H T x—RA « AV v ROF4E
H LDV 2 b—r g VRHWEEE LY, BIEEAHALZY . F7203 wait OFFOM L
ZL TR, [Al—DA L H T x2—R« AV Ko a—)Lk&x TCO5|¥%EZTDEEiE
WSERNS, MDY 7y el T ([ =vx—F « Iy MNIF—TF v b Iy
N, =y bk Iy b =vxm—HF Yy b)) LgdhEebian, 20X
VA VBT 2=« Ay RIFAAAS v— RIEED 1 >Ofisk e LT, EARF I (k
FoWrvary ATV b, Tx—RA, BIOEIE) OELEELLRWLDO LTS, £
DX o eFmE S R—R Nl LTV —T ¢ 7%, BESNTWT, Ry
32 T RN Ea— 72 —XIKFELENWE D ET 5,

FEOHAIOFER L LT, B a R —2r MIEBL LD HA~D EARIEET = — X
SEHARE Y = — A b Bl S 5,

© Copyright 2009 JEITA, All rights reserved

— 205 —



1l

Figure 15

Ignorable Phases
Initiator Target Initiator Target
BEGIN_REQ BEGIN_REQ
= P = P
END_REQ END_REG
< < -
BEGIN_DATA (ignored) BEGIN DATA (used)
P P
SPLIT (ignored) SPLIT (used)
< < Timing
BEGIN_REQ (sent early) > reference
BEGIN_RESP for
< v < END_REQ S TOTIs
END_RESP
- >
BEGIN_REQ (after RESP) " ‘ BEGIN_RESP
| —2-REC END_RESP q

A =V T NOLRESNTEIRARE Y = — XOFIL, f == bLOEZ AL~ R
B2 —AT, 7—HEORYIDE— Nae~—0 57 2—AThHbH, ZDOT7 = —R&Eiditk
LicA v H—axy bk« aviR—3xr b 03Xy ME, <2 RET RLUARFIHATHE
(72 BWEE | T HEEOWAEY EERDT D, ZOT7 2 —REMHE LT —7 Y M, a~v>
K. 7RV A, BXOT—HXDODAFOEDIZIZE—2DF A I T )77 1L AELT
BEGIN REQ 7 = —X %l L2 U2 5720,

H—y NCRESNTEIEAEE Y = —X0fL, A7y N T I vave~v—0r357
T—AThHD, ZOT7=2—REBi#k LicA = =—X %, ¥—7 v MRENE BT 5 %N T
ETCWDHDEHS>TNTC, A7V v b7 2—X%&ZF LAV, T IOROEREZEDL S Ll
W, ATV N7 2= R LT A = m—H L, 2 FHOEREEDFNIA)DER DI
BT D E TR O LIV,

8.2.6. EXRITOMILOEAIVT IRFA—E—E0D0—DER
Q) 4507 =—XA V7T AMZOTBIE (F721308HE b 7 %7 v a L ORHOR/IM =

VI—vay oA UHE—INL) | A=y b DLAT Y, VAR AZITFATEES
T IULFTRE, Z DFEDRIED X A XV ITHREEILAT a—F 4 T« AX A T LT\ 5,
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©)

d)

Approximately-timed timing parameters

Figure 16

Initiator Target

BEGIN_REQ

Request accept delay
END_REQ

Latency of target
BEGIN_RESP

.

Response accept delay

END_RESP

write T2 RD72HIZ, BEGIN REQ 7 = —R|JA » F—a k7 b+ A R—x b &F%H
LA =V =N L=y h~DERED T2 DT — 2 ISR ATREIZ 72 D 2~ — 7
%, B b, BEGIN_REQ 7 = — A~DEBITT — X EEREDEMIO B — R OhiE 0 ITHHE
LTCW5, AR =4« 2 f—32 FOFBITHRER M2 FE L. ROEREE3Z 1T
HUEHNTETCNWHLEEEND REQ 27 v 7 A M —AIRETHZ & Th D, FTZ B
U—2L s 2 R—=F 2 NAT = FHREDRMERIR E— F D&V £ TEND_REQ ZIEHH 2
DR, B2V EZTHDHN, £ 9T DHFBESITRN,

read 7~ > RD729(Z, BEGIN RESP 7 = —X[IA v X —a X7 b« aR—% ha@EL
TH =7 b A == ~OEEED T DT — X BRI AR 7 D 2~ — 27
%, B . BEGIN RESP 7 = — X ~DEBILT —F kO HRHID B — R OIEE D IT3hi L
TWo, Ty 7 AR —Ah -« 2R —3 MOFEIL, HEERHZHE L, ROEBEZSZIT
HUEFATECUVDHEX END RESP # X VA M) —AITRETHZ L THD, 7T v 7T A
FU =24« aUR—=R BT = FEGEDRAER72 B — FOf&io V) £ T END_RESP #iEH
BFDHDN, HIZDEZTHDLN, 9T HFESITR,

READ =i~ FOYE, bL, FTU AR —A « A ARK—22 175 nb_transport_fw 725
TLM _COMPLETED Z# R L CHRL T oW 7 v a v a2 T3 5706, F— Xk z, 72
OEPDIFIETHETHDOIET v 7 A M) —h s 2 RK—F 2 hOFHE TH 5, (END RESP
BIED Z EIFFFRI STV DT),

BATo haLosy, AU A R) =LA AV R—R "B ERIO NTF o7 500
END REQ 7* BEGIN RESP #5259 %7 F/LIZF VAR —Lh « aR—F2 MR
nb_transport fw 75 TLM_COMPLETED %K § Z L IZ K-> THERIO M T HF 7 a V& T
THET, A== ZHHNEIA X —aRy b - arR—xr MEGAbNEY 7y B
Zi# L CBEGIN REQ 7 = — A& FFOH LWV N T W7 v a U aELBRNLDET D, Zi
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g)

h)

),

k)

D

TV 7 =2 MERAMHAIE L TR TO D,

AR harogs, Ty TA Y —Lh s ariR—3% OB ERO T Y7 a0
END RESP #%(59 %, F7/id=arm"—x> bA TLM_COMPLETED Trs v 712 X U [ER(
DT H I avw(TTHET, =7y MoDWEIA 2 —axy b avi—xy
MIGz b=V h%&Z#8ELT BEGIN RESP 7 = —RX&HOH LW R T W7 v g 42
JIEELRNEDE TS, ZHUTIL AR ZRABAIE L TaEbNTWD,

U7 AR VAR ARINRAIZ ST 7 = — ABB A ST AT _COHANT, AV v R
FEONH LONEFDAIZHES Z & &L, RS (X4 73R O TRz X
BN EDETH,

HBxonley oy Nelil/roayx e« NZUAR—b A BT =A% LT
A ENDHER LT N T a i, T T A AT H LR TE S, END REQ (F
721X, END RESP) 2LV, xiZ7254 BEGIN REQ (F7zi%, BEGIN RESP) |ZJ&ET 5
ZEIZEoT, A F—ax s b ay A= ME, FRC, RO NT T a -
FT7 Y27 RBFATH (inflight) THDDOEFRECT 52 LN TE S, 7 <IZEND_REQ (F
721, END RESP) (ZIRE LW EIZE - T, A F—ax s b avFi—x MIA =
vE—4% (E7, ¥—T v N kL NT VI ar ATV NOFRAUSK LT
il Z1Te 5 2 ENTE D,

Bzl 7y ML T2 OORMED Y 7 A M E Tl TUNEDMAET 5 AlaetE 2 Br<
ZOHANE, /o T7ayXx T T UAR— oA BT 2= RIS TUIEDETTHD
b_transport ~DFENH LICE#EN R Z B FloeWwW/iZ A 5, (b_transport F & 23
nb_transport fw ZFESGA . Z OMANT b transport ~DOFEON UIZEERZEN H 57008 L
7RN,)

Hz N2 7% 72 a 2BV, BEGIN REQ IIFIZA = m— bRt Sh, ¥
nEFFENUEDA v H—ax s ke ay =3 b EBLTTRESH, KK —7
v NCENEZITA LD ETH, G2z T o7 v a AN, Ty 7 AR —
Lo AR—R ME BEGIN_REQ 5T DHNIA Z—a Xy k« aR—x M3
BEGIN REQ #4 V> A R —L « I R—32 MIED Z LITFFR S0,

HzoNm 87 % 7 g 28T, BEGIN RESP (34 = T — X NZENEZITID £ T
WOHZ =7y B BtaSIL, ErEiXENLL DA v F—ax s ke aiR—3Rr b
ZELTUBEIND b DOLET D, G2 T o7 va i iiBnT, ¥ AR —
L A R—R 2 k2B BEGIN RESP %321 HRICA ' —a Rk« I UR—FR MR
BEGIN RESP #7 v 7' A KU —LA « 2 R—F MIED I LITFFT SN0, iU,
BEGIN_RESP 737197 TLM_COMPLETED (2 X - THFERN IR < i S b,

Bzl v aroiadblc, X7 AN —Ah -« 2 Rm—32 b END REQ
BZTDHENI, A F—aRxy k- aR—R MIEND REQ%Z7 v S AR —Ah a2
R MIED Z LN TE D, AT, 7 v 7 A b U —2A 2 R—X 1 hH 5 END_RESP
BT HENS, A X —axy b« 2 R—FR MEEND RESP 24 7 AR —24h -« 2
VIR—FR Y MTED Z N TE D, END REQ & END RESP SR TH D0, KR CTH D
Db BT ZIULEA S5,

m) END REQ & END RESP (I & LTHEL T b arR—x MO 7 v —filfld7- oI
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n)

bo, NHLDOZHOOT 2= RIHEEDOHH~A 1 — K+ 7 b Ea— FOIESHZRES 72
VY, ZIHD DD T = — A7 end-to-end TORFRIR E L CUHEHE I W oD, b
1L initiator-to-target < target-to-initiator [ OYLIRD IE S M2 R T OITEFH L THEH TE 72003,
2 ODBHEL TV D A in—x 2 MEAOILROIES M2~ DIZIZEN 6 2 T&E 2,

KIS D7 == ABZITDANIA o F—aRT b« AR—=R FPEREY = — A%k 5 Z
EMFFRI SN TWNDE D 0T, BEEDILR T = — I 2 AN K 5,

Causality with b_transport Figure 17
Initiator Interconnect Interconnect Target
Initiator sets
attributes b trans
_transport
P
Modifies
e b_transport
P
Modifies
address
b_transport
P
Target
modifies
attributes
return
return <
4
return
— <
Initiator
checks
response
. . Fi 18
Causality with nb_transport gure
Initiator Interconnect Interconnect Target
Initiator sets
attributes BEGIN REQ
P
Reqin progress BEGIN_REQ
> BEGIN_REQ
L P
N Req in progress Req in progress
END_REQ s Target
€ END_REQ modifies
END_REQ attributes
4 BEGIN_RESP
‘ BEGIN_RESP Resp in progress
‘ BEGIN_RESP Heson progress END_RESP
Initiator
checks Resp in progress -
response END RESP |
END_RESP
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UTOEl2— RIE AT -7 7 T7—vark, V72 R EEESSRIOM O AEAER
ZBIRT %

void initiator 1 _thread process()

{

// The initiator sends a request to be executed at +1000ns

phase = BEGIN_REQ;

delay = sc_time(1000, SC_NS);

status = socket->nb_transport_fw (T1, phase, delay);

assert( status = TLM_UPDATED && phase = END REQ && delay = sc_time(1010, SC NS));
// END_REQ is returned immediately to be executed at +1010ns

// Note that this is not a recommended coding style

// With loosely-timed, the initiator would have called b_transport

// With approximately-timed, the downstream component would have returned TLM_ACCEPTED
// in order to synchronize, and the initiator would have been forced to wait for END REQ

// The initiator is allowed to send the next request immediately, to be executed at +1050ns

phase = BEGIN_REQ;

delay = sc_time(1050, SC_NS);

status = socket->nb_transport_fw (T2, phase, delay);

assert( status = TLM_UPDATED && phase = END REQ && delay = sc_time(1060, SC NS) );

// The initiator is technically allowed to send the next request at an earlier local time of +500ns,

// although the decreased timing annotation is not a recommended coding style

phase = BEGIN REQ;

delay = sc_time(500, SC_NS);

status = socket->nb_transport fw (T3, phase, delay);

assert( status = TLM_UPDATED && phase = END REQ && delay == sc¢ _time(510, SC_NS));

// The initiator now yields control, allowing other initiators to resume and simulation time to advance

wait(...);

void initiator 2 thread process()

{

// Assume the calls below are appended to the transaction stream sent from the first initiator above

// The second initiator sends a request to be executed at +10ns
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// The timing annotation as seen downstream has decreased from +510ns to +10ns

// This is typical behavior for loosely-timed initiators

phase = BEGIN REQ); delay =sc_time(10, SC_NS);

status = socket->nb_transport fw (T4, phase, delay);

assert( status = TLM_UPDATED && phase == END REQ && delay = sc_time(30, SC_NS) );
// END_REQ is returned immediately to be executed at +30ns

// The initiator sends the next request to be executed at +20ns, which overlaps with the previous request

// This is technically allowed because the current phase of the hop is END REQ, but is not recommended
phase = BEGIN_REQ); delay = sc_time(20, SC_NS);

status = socket->nb_transport_fw (TS5, phase, delay);

assert( status = TLM_UPDATED && phase == END REQ && delay = sc_time(40, SC_NS));

// END_REQ is returned immediately to be executed at +40ns

// The initiator sends the next request to be executed at +0ns, which is before the previous two requests

// This is technically allowed because the current phase of the hop is END REQ, but is not recommended
phase =BEGIN REQ;

delay = sc_time(0, SC_NS);

status = socket->nb_transport fw (T6, phase, delay);

assert( status = TLM_UPDATED && phase == END REQ && delay = sc_time(60, SC_NS) );

// END_REQ is returned immediately to be executed at +60ns, overlapping the two previous requests

// This is technically allowed, but is not recommended

wait(...);

}

8.2.7. BAZGT-7/T7—avEENELRTORIL-L—IL

a) B OHAX 4.1.3 Timing annotation with the transport interfaces (ZBJiH#E L TRiEN H & T
D,

b) b transport & nb_transport ORI LT, WG I t ZEET D OITHENR 10— B VHEH
sc_time stamp() +t 237 7 7 g a— b U X —OTIEEE NEOHR) THDH L
IR B D, 14.13.1sc time 513 Z2ZMDZ &,

) HAbNEZNTUY I arolzbobGz bl ry N L T—#O nb_transport DI
CHLE U X —2 DB, A7 v— N ORI CRITUER S0, %07
72— 77 JUREfE]IE sc_time stamp() +t & VW) RELTH X HAL T\ 5, Z 2 Tl t73 nb_transport
~ORFS I TH D, ZDOT=DI, BENLOMOH L &Y ¥ — O X772 —2D > —
TUAD—ETHLEHRRINDLIbDET D, ZHUL, T+ T —RENRY I T— R« AT
FCX2GEAEND, ZOBKIE, 526 87 oY v g Ak LR T LT
RBIRNEFE I ZETHD,

d) EFLO/L—/UXE T2 b transport OFFOMH L & U #— b S5, [4.1.3.1 sc_time 5l
¥ #HOBHROZ L,
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g)

h)

ZDIZ, HabnizhZ oY rvary A7V MIBELT, VA MRS = =—
ZINDZ =7y Mo TUsRE ST, ISENZ—T Y FInbA = —Z(Zmh> Tn
BENDIDIH S THEER LI TP oy ar « AV y ROFFOHLE Y X—2ThHZ b
NI e m— NV D> —0r AR 5 2 L, ZOEKT, V7 =X Mafix
b_transport & BEGIN_REQ 7 = — XD LA H A TWD, BRI b_transport 725 D
Y #—> 3725 BEGIN_RESP 7 =— X XU TLM_COMPLETED %% A TV %,

F e — I NERIE, A 7T ) T —vay (KB OfEmsEs 2L
LT, HDHWIL SystemC > = L—13 3 UHEl] (b transport DA) . 7X@ 2D S 2
CICE o THIMESED Z N TE B,

Biposle N7 vay A7V MIOWTIL, b transport & nb_transport ~DFEUNH
LOFER 72w — I VRERIFIERIC 72 5 2 & OFHITRL RV, ZUZ bbb, %
A =vm—4 - T AT, IR OF RN 72 v — T VR T b_transport X° nb_transport
A Z LRSS, ) TRITIE, ¥V AR —L - a3 R—30 M,
out-of-order N7 7 T a VARIE DA = m— MR LT LR LT, L ORFED
N oW 7o a v RFATENTNEFEZRSEOIL, BRTHD, LnLAaRL, Biolz
loosely-timed f = ==X MO D RV HF 7 a DA R —AREZ TR L TH,
out-of-order T D ERNN R —HNRERIZFFO N T 7 v a VBRI HZ LILAEETH
%o

Bz y MTOWC, A =vxz—XIT7nayxr 7, Jooayx 7 T AR
— R E TR HA VLT h e AEY e A FTx2—A BIOKNTF U AR—FT Ry
TAVHE T 2—A%BL T, BRDEMICFEC N oY rvary A7 V7 halET L
MWCTED, o, A =vm—ERBol- T rvary A AZ A (NS 12—
RO AEVEBRHANGHE > TTNO) IZRIL N7 o7 vay A7 V=7 NeffEfT5
ZERFAI STV D, TSNS B— K- A VER] 228,

8.2.8. b_transport BEDEARTOrIIL-IL—)IL

a)

b)

d)

b_transport FFONMH LIZV = T R TH S, b_transport DFELET wait 2 =1—/LTE T, £
DI, BIRDA = m=BF, ZAILT T )T =2 a Ol Rig D s oo v
2y ATV bEHV, BIODb transport ~OMH LAT5Z LN TE D,

FICA == F V2= LOPEROT Y ZRH 056, H#7 e RT FT o7y
a VAR Z ST L Thllx DA =3 2—Z ThDH L ARSND D LT 5, FHZ, LA
=y —F Yy M@l T, k2d, Bieol Yy Ml L TENAL OO L A7)
FBEMNE MDD BT, RILEY 2—LDiE) ALy RBIESLILD b transport 2—/L
DNEEAZ KN T2V,

A B —axy NERIZZ =Ty MIFIC, Brolcf =v =4 ALy N0, Bigolr
2 ANG, HEOWS|D b transport FEONH L AMEE DD nb_transport fw FFOMH LIZ%}
LBAEL, - T, ZNHDORFOH LOAWONERFZHFINE 72 EHEGRTE 5, b_transport
ZHAWV 120U 7 A SHPRIOY 7 A FBNZ T ENRTE D,

RV hEBLTREC N7 vay 47227 OTZHIZb transport (2 =2 b
o ba—NETLHILIFELLND,

© Copyright 2009 JEITA, All rights reserved

— 212 —



1l

The following pseudo-code fragments show a re-entrant b_transport call:
// Two initiator thread processes
void thread1()
{
socket-=>b_transport( T1, sc_time(100, SC_NS));
}

void thread2() {
wait( 10, SC NS);
socket->b_transport( T2, sc_time(50, SC_NS)); // T2 overtakes T1
}
// Tmplementation of b_transport in the target
void b_transport( TRANS trans, sc_time& t)
{
wait( t);
execute( trans ); // T1 executed at 100ns, T2 executed at 60ns
t=SC _ZERO TIME;
}

8.2.9. request & response |EEBEEDEARTOMIL-)L—)L

PITFOHAIDOEKIL, A = —FN—HDO/ A T T AN 7 A NERED X —7 v
MIEDEX, [ =T IDLENLEESTIEEEBVIZ, ¥—F v hTENHDY 7T A
NeSATTH0EGRMTHZETHD, WHXMa—R - NP7 a P =vm—HF D
b Z =Ty FORIEBHEMLRVWD T, f =3 =—ZIASTKD Y7y RO D
HECTX AT THD, LT, ¥—F v MIT RLAREa<w R 7 M) Ea— FOENGHE
ETELETTHD, =37 v L TWR2WT RLAIZELNZY 7 = A S OEFTIERFIIREE
Y AVASAN

a) AT O bt BiolmV Yy FEBLTASTL DU 7oA M, F20%, BFET LIS
BPNERFENZ HVNIERIE, A X —V —7 733735 2 L2835, Bz, 1
VHE—=aARY ke AR MIFFEDH =T ke VY MEELTCEETDHY 7 X
MZ, FRITHEDT —FDOREEEFS>TND U 7= A MOk L, [RUVMESEEY 7 =2 MZ
BV OEFRLT, LUEVELELZEID Y TH ENTED, BloflE LT, f1%
—a Y ke aR—R MIRRT DY 7 A MR IeAZT HNNEFRICE DR D701
Bipolcf =mm—H « Vry FEE L TR TRAIGEZWAAEZ D000 LIl

b) VIZZARM—T 47 RERITHY, NToHV o7 gy A7V FOT RLA
Lavw  R7 M) Ea— MFIUEGFT 20095, (ZDHIE N7 AR — K, DMI,
BLOFRY T e RGUAR—F e A BT 2 —A~DIEOKE—DT R Ea— FTh
%.) WATHDORNZ YT arBddB, 7 RVASy FAIEE LS D ET 5,

Q) A=V —FFEFA L F—aRxy b Ay R—R IR —NT T T5HT RLURITEK
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d)

g)

h)

DFRIFFERZ 7+ T — R « NAZELR L, ENHDOY 72X MIFRILA = =—% -« V7
v MEBLTELND B D ET D, EEORIFEROBEMIL, ST DISENZ —5 > M
LEEZITONTWRWEREZEWRT 5, =T w7957 RLAOEKIE, M To¥7
var e ATVl NOT—AEINEBT LV EL 1 RRFEILT RLAZIET S
ZLEEWT S, [FLT KL A~O Read & Write DERIE, Z4 5 MBEIRFRA TRV S,
o=V 7y FERELTELND I ENTE S,

RUCZ—%"> kY% R L Tnb_transport fw ~DEFE L7-MFRNH LIZ K H2EMET L
ANBHDHIRIETA U F—axy b« ariiR—3x2 b (E03, =5 > b)) PEEO[RRFE
RESZTEAD D, TNLEZITRAST-O LRI UIEETENLLDY VA N7+ U — RIZ
%5 (FE, ENENRFET) 50T 5, RUEEOEWRI, RS ¥ T o—A -
Ay REMNOHTIEFZEKT 5, (bL, A ¥ T7x—R « AV y RN UIEF & f
N —HNEHRDNEFDOY >~ hO N T o7 v a U BRRRDZERBDHH, b0 bk
TGV varEZTHEAR AV R—3 by, IBEREIZEN S ZFLTTDH I LN S
NABZEIEETAZ L, F2, MEDOV 7 A MR oA == bR L TH T
ORANNESLT 5 Z LIEET D2 L,)

ATOIANE, A-T< % b_transport FEOM LICIXE CTIEE 720, ZD728, HEE D[RR
ROMAFZHFIT 2 5 Tlit, A>T nb_transport_fw FEOH L% HCU < b_transport
FEON L9572 6, b_transport FEONH LI nb_transport FEONH L OJIEFFOFRAI 2 S5
BT DITNEF AT 72T UL B2,

EFTIE, A F—ax7 ks avR—3x b, Fdx, =7y MI, Blioly—Fy
ke Vhy Nl LTI T0, Birolrf = @m—K « iy MEBLTESTD,
7 RLANER LR, A->THD b _transport FEOH L D72 D & DX, BEED[RIRFER
WA ZD Z ENFFRIENTWD

SR BB LIV, FIET 5 Y 72X kol & &S =vo—
S \Z[A UNEE Chto TR D &V I RREN AL 720,

AV B —axy - aR—R MIEROFRRFER AW~ 2 5 2 & 7 B rTRE 7R gL
REMHT S 2 ik, AT 0 L CHANIICRTEE CTH 5, TOHA, JHEEZMZ T4 =
VIE—HE, A=y MCEDBT U b AT - A=A I TERTE T UE SR B0,
)5 TlE, V7R h&EST-D & F UNEFE COIRE Z 58U D ILIRI T HER rTREZ R T2
ThH» A9, LEER-T, AT baL T, ZANLNRZNTHA I,

8.2.10. b_transport & nb_transport D A/ YF S DEARTORIIL-JL—IL

a)

b)

A=V —BERFIA L H—ax g ke ayR—R NRO{E ALy RRRRD NT 37
vay ATVl hOTHIT b transport & nb_transport fw OFFOM LI CEIV 2 5 = &
DA EN TS, BXIL, A = =—%7) loosely-timed & approximately-timed =—7 1 >
T e ABANEEI A D Z L &FFATHZ L ThD, b transport & nb_transport fw 243
HIIFESA =vm—2 (%, A I 7RI L RO 2 FFo & Th 5,

BTDA L H—aXy b« AVR—R R NeZ—Fy MNITmuyxore ) - TryF
T NTZUVAR= MM BT 2—ADW G R— 52 Lamnbihd, LT, Wl
DA BT 2—=ANLT 7 EALRLT WL D RNEREBE IR B IR 5 2 L3RV B s,
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¢)

d)

e)

T, ACY 7y Rl T, £0d, RRoYry halLTxELE, Ao TKRD
AUFT =R Ay FIFOH LISHEH S o,

A= —ZFEFA v F—axy b arR—R U OALy KL, WL 77 a
Voo A VAL L ADTZOIT b transport & nb_transport_fw O S EFHE2WNE D ETH, AL
v RiX, TORpx Bieolo NI oo ay « A VAZ LV RABRTRC N T o7 va s -
F 7T =7 FDT=HIT b _transport & nb_transport fw DT EZFESZ LN TE 5,

ZDR T ALy R)BHE{Ob transport fw FFONH LI K DI THO N7 o7 va Vg
BIUE, A =32 —FETFA o F—aRxy b A R—R MDA Ly K73, b_transport
ERHIIRNZ L AW 5, 372bb, B - VT 7 L X - AT ROFATO N T
7arinhbnHhLEThHD, THTRIFIEL, FUAPY =L« avR—R I 25
DT YT va LRl DA == BRI LR THERT D700 Lty

arbE=x A« Vv | simple target socket (X, AT ® kL Z—5y RS b_transport
& nb_transport fw D EH LN DEFESTH T LA ERINARN G, EoTryF Tl )
Y7 yFx e T AR M U H T 2 — ADW ST Y AR— N TE L0062 S,
91237 - Vry b 250,

8.2.11. ZntnEXRTOrI/L-JL—IL

a)

b)

¢)

d)

BEOVATI2Y /ry bEB LT, £203, FRHCEERO AT~ CHE 26N F T
YW vay e ATVl Meko U LRV ED LTS, FNEND T YT g
VoA UARB AL, NI gy e A A ADAFIRINE S TWT, R TR
F— b, XAV b AEY, BLOTF AT b T UAR— b 8 7 =R |cdliD =
R—R ey Mol L Ca=—7 R EZ MO b D L35, bHAA, 525
Ni=Vry hEBLTCESBNIZRRD N T oW 7 v a i, BioT-REERS 0 Ll
W, TR L, LIRS TELND S LR, £z, arAR—xr ME, A%
—aRX T hearyR—R LT, FE =Ty FE U THEET 20N EIDEX AT
I ZITESPD LIV WRIZER TS5 Z &,

Ty T AR =L aR—3 NI, ZNBA o F—axy hariR—3xr b 204
EHEH —7y MBS BN E I DB D RE TR, MDHMEL R, AR, &
AR =L AR —R MI, ENNA o HX—ax T ke arR—3x2 b F2E
EA =2 =—Z ST DD E I DEMDRE TR, HDHLEL RN,

Writt b 7 > 27 3 > (TLM_WRITE COMMAND) D 7=, JEEAT — X A D
TLM_OK RESPONSE %, Write <> RIN¥—5y N CHELFET LIZZ L&ERT, ¥—
7> N _transport 2> B R D HINN /Ny 7 T — RETZIL Y X — 2« SR ZE> TBEGIN_RESP
ZEDHHTH, TLM_COMPLETED %K T RIZISE AT —H A GfRET D 2 E BB HILD,
SV IUX, A F—ax s b al R =R ME ATy b ELETLIEEWN
IMERTHZ L2 Write T W72 g DRETOAKTHZ ENHFENRY, Z0D
HAOEXIX, =7 v b Ia2l—Ya BT ALORTA L —YDab —L o —%%
AETHZETH D,

Read F 7 > ¥ 2 v 2> (TLM_READ COMMAND) (ZBW T, IGE AT —HX 2D
TLM_OK_RESPONSE (%, Read =~ FWFET L, YIS m— R« F—=ZEFIR 2 —5
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MRS TEESNIZZ LZTRTHDOTHD, #—7 > ME, b_transport 22H R DRI, /3

v U= RE7ILX) 4 —

¥« /RAZfE> T BEGIN RESP % 5R(i(2>, TLM_COMPLETED

ZIRTRNINEAT —F AZRIET D Z LBENbND,

8.2.12. FSUY VL AVIEBIZETHERTOLIL IL—ILDFELED

LNFOT—7/IHAT T haroi=Hi,
RIEERIZONT, EOHEZRTHZ &,

~ T v a VNEEHNOME Z R, BRI

HAT v b2 VIEEHANT 3 SO0 7 TV OFRIOAKRTHD: XA 7 T /)7 —va il

25237 FT U AR— M U&7 =—ADOHH,
ZLT, M T TA4 M LTZ ) 7 A RS,
CHEATEND Z EMMRESINLD W) AT 1 b oL oFE DAL

DRFEDHIAL
TS NIEF

KRR & 7 = —XRICBT A AT 2 oL
H—lFy N TA = m—H |2 k- T

Wt

NG A

A BT 2—R » Ay RO UIEF & Bp o
T %h7 v — g VHERE O NIER

SHUNZ, NERRIZR R T o7 va v a2FET, E
TFED ZEMTE D, OFTTORAIL Y #
%ﬁ—éo

WUCY7y Fe@LizZRC NIy a o=
WOHERE LT F T AR—h « XAV RIEOH L
Ly x—

FEhA 72 v — A LR OJIE
ANSYASAN

PR TR

FCA = x—% « Tt R)p60EkE L 7
VAR—=R - AV RO L

%%%&H—ﬁwﬁﬁ® HF 3D Th o Z &

FIUA=vxo—% « FatAE0HkE LT N5
VAR—R e AV RFEOH L

AT nb_transport T YT Ta UIRETEAEX
TUW5725 b transport & FEE72 T & A HESES
50

RUY 7y NeB LRl T oo vay
DI=DOERGE LTZ F T AR— T « Xy FRERX
HL

FEN 72 v — VIR ONEFF OFEHS TR, b
LASTRE TG roarDA M) —L0FE
B Thd7en, R EHEEET S,

nb_transport 7215, [RIC Y4 > R&@LTD2 5D
U7z NERIE2 ODOISEDT 7 AL T 4
Ny

b5

Bicost-ry "B LT a DA
7

FATSIND, FUTEONDNETF OB,

HET LA L DEEDRRFESR

H L, AiFICEDRD, RILY 7y hadEL Tk
BYAN PR AV =AY

nb_transport DFEIC Y 7> MA@ LI-EE T N

TNDHZZIT o T-0 LR CNEETHAT, £

AD NS OEE D [RIRFE R BIFIELNZRT U B,
b_transport % {5 F4- D5 D [FIRFESR A F) FAT. FITRTHICE DN DNEFOFHITME N,
BEDRIRRADIE FAT. FTE - TR ENDIEFOFHEI T,
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8.2.

13. Guidelines for creating base—protocol-compliant components

ZOEIHEAT T haa i R—3r MERDOTZDD~ =2 TV EETe, ZIUIKREDIEINDL

e

8.2.

a)

b)

©)

d)

g)

8.2.

a)

b)

©)

d)

FVFEL S EDPNTZWNL O OHIRIOR SV TH Y | FHEMEAIRIET 2,
13. 1. Guidelines for creating a base protocol initiator

BHEHGRDOT-DIZ 7 7 A tlm_initiator_socket (F721X, JIRELTWDHZ T RA) O 1 fHDOA ==
—H Iy NEAEY R XA, VAL AT B,

tlm_initiator socket (& 7 > 7 L — k ® TYPES Bl DO 7= D F 7 )L
tlm_base_protocol_types 5 Z & AFFART D,

A RO nb_transport bw & invalidate direct mem ptr #5855, (f = =—H([Fa v

=T A« Vv | simple initiator socket A S AZ AT HZ EIZL o THLMNZZNG

DAYy ReRAEST DB RS 5 2 LN TED,)

5% & LT b_transport 2> nb_transport_fw (ZZH 4/ SA T DRI ENENDOPH~A = — K -
NP rvary FT7V=20 FOHHWLT M) Ba— MRET DI L. BRMIZITTE

O LORNICENTISEAT —H AL DMI B v T R Ea— k&2 Uty b5 L,
(A B ARX=TNET R Ea— NS MEX—=TNANHRA L ZT M) Ea— 30T

HDr—ATBWTRE SN D LB/ < T, JERIEEHT 2 0203720, )

WHAA B — RIBEA D= AL EMEHT 5 L XX, EARIRLHIEICY—Fy heA v

Z—aRxy ke« aR—3 FTHEGEARRICR D LOICTH T &,

7 x—RNEfF, Tr—iilfll, AT T ) T—var BRI UHs v a VIEEKIC

B AT 1w h = LHIANIHES Z &,

bZ s v a s (£721E BEGIN RESP &% F72H412) D5ET O & XIS, IWEAT—H A -
Th)Ea—bOlET =y 7 THL,

13. 2. Guidelines for creating an initiator that calls nb_transport

Sl LCTRZ %7 3 % nb transport_fw (/XA T HRIC, NP rvay ATy
=7 NDIEDIZAEY - v 3=V EHETHIE, £L T, TP 723 D acquire
AVy Rea—nd5, T HFIarNETThDEE Trelease AV v REa—L45,
nb_transport fw ZFES L ZI2iX, M T W7 v a COdRREIZHE > T, BEGIN_REQ 7
END RESP |27 = — X5 ¥ A% ET D, BIO b T 7 2 a 6 END REQ #5115 (F
7oiX, HEERm S D) EiIl, BEGIN_REQ %o Tl b7y,

H2oNI N T o7 v aoizdiz, —HEOMOM L% nb transport fw (292 & X121,
Aahlem—J VR (2 b—va VR Z A I T - T ) T = a ) MNMEDIEED
THHU—T U AERT % 2 L 2MEFITT D,

Ny 7T — R« /XA (nb_transport bw ~DOFFH L), U #—> /XX (nb_transport fw 75
K572 TLM_UPDATED) , F7213RFBN 2T LD SN B < | U A->THRDL 7 =
— ZfE® END_REQ & BEGIN_RESP Titv&E 45 Z &, (BlZ1E, nb_transport fw 72HERE-7-
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TLM_COMPLETED),BEGIN REQ & END RESP TA- THD 7 = — ADfHIFRIETH 5,
DT R TOASTHRD 7 = — ADMITEHEAFETH D E LTS =

8. 2. 13. 3. Guidelines for creating a base protocol target

a)

b)

¢)

d)

g)

h)

BHHRDOT-DIZ, 7 7 A tlm target socket (E721%, IRELTWDTZ T R) O 1 HOZ—7
ko /ﬁ/%%%%) YR RRIA VAR AT B,

tlm_target socket |27 > 7 L— h® TYPES 558D 7= DT 7 4 /L M tim_base_protocol types
ERHELHZ L,

b_transport, nb_transport fw, get direct mem ptr & transport dbg A V> R&FHST 5, (¥ —
Ty NMIarv=x R« Vv | simple target socket Z T 5 Z 2L o T, HIBNC
oo A Yy NeRIT LB ZRHTH Z &N TED,)

b_transport & nb_transport fw A ¥V > ROFZETIEL, JEEAT—F A, DMl kv , BLOYE
WIRHEBROBIN D& DI, B — FDHHD 57 MU Ba— FOfEZ S L, B2 CE
EF2Z &, AN, B— FOERRERELFET L L0 LA, #—F v ME, fRVIR
BHEIESHEDZEIZESTHILNIZT N Ea— NUNETHZ LE2BREIENTE
Do WWEAT—HA T M) Ea— bDMEIZ T Y7 v a v OE 2R T L OITRET D
Ze,

7 x—RNEF, Ta—flil, FAIT T I T—vary, BIOKNT UV T va VIEERIC
BT 28R v Fa AV BANCHES 2

get direct mem ptr OFEIETIE, fHD false 2T, T~ ROEERHASA 2—ROT K

VA7 M) Ba— gt L, BET 25, £ LT U X — Al &)z DMI ek 1~ (tim dmi
JTA) OFT_XCOT b)) Ea— haRET D,

transport_dbg DELETIL, E 0 ZT N, I~ ROEET FLA, T—FEENH~A =
— RDOF—H « RA K « T R Ea— bOfEZESHRL, BIETDHZ &,

A BT =R LTIE, ¥—7 v M. WA v— R 5 £ A nTRENLE
HARL, BET A2 LR TEDEN, £99T D5 EDRNDLILTNDERTIERN,

8.2.13.4. Guidelines for creating a target that calls nb_transport

a)

b)

nb_transport bw A FES & X (21X, T U7 g U OMREIZHE - T, END REQ M
BEGIN_RESP # 7 = — AR |EUIERET H T &, RO b7 %27 2 )25 END_RESP %52
TS (F72i3, #ERT5) BlC. BEGIN RESP 25572002 &,

Bz ol b T o va roioll, —EOMU L4 nb_transport_bw (275 & FiTiE
T 7 — A NRER] (R ab—va VA I - T T a ) HMEDIER
YThHDH = AT D T L B EICT D,
7¢7~F-Nx(mumwmiwA®@me) S—+ 73 (nb_transport_bw 7> 55
©7- TLM_UPDATED) ., F7-I3HERIC 7@5w7b BRI Ao THKD 7 = —RfED
BEGIN REQ & END RESP (Z#UZINET 5 Z &, (21X, nb_transport bw M5 RE-7
TLM_COMPLETED), A~ %7 =—XfE? END REQ & BEGIN RESP |[ZRIETH D,
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d)

8.2.

d)

g)

h)

OFTRTDASThRD 7 == XADMEFEERATRETH D L LTHR D Z &,

nb_transport fw OFLETIE, AV v KB U=V ZBIXTRA L ENV 77 L A% NT
WAy e ATV MURODOPRETHH L X2, b7 7 23 D acquire
AV REa—nN3562E, T rvary A7V 7 MRMEVEDST25, release A
Yy KEea— L35 &,

13. 5. Guidelines for creating a base protocol interconnect component

BHEGED T2 DI tim_initiator_socket 77 7 A7>tlm_target socket 7 7 A (F7zlE, 7 T A&IAE
EHD) ODUVEDA = m—E NS =k V7 heRAEY « vy T R RRITA VA
B AT D,

&Yy MZT 7 L— RO TYPES 5 D72 D7 7 4/ ME tlm_base protocol_types % HX
bELHZ L&,

ENENDA = m—% « V7w hOT=|IZ nb_transport bw & invalidate direct mem ptr A
Yy REFEEL, #nENOF—7 v - Vv hOT=®HIT b_transport, nb_transport fw,
get direct mem ptr, 3L O transport dbg A Vv R&FEHET %5, (b= X« Vv b
AT HZEICLoT FIBNCHHWDDH A Y vy REFEETHNENEARET 5 Z LT
%)

WO T7 AT —=RENY T T =R« RRAMBIISE U TASTL DA U F T o—R s AV
REEOM L% TLM_COMPLETED (T T, U 7 =X b REBSMNERL, R o7 e v
NEZEALAN, 38 X R DN LRI TWRWEW S HAIZ TS TRRTH T &,
BERAHE Y = — R FTRALRNWZ &, MW o ary - A7 V27 FEEDRNT,
get_direct mem ptr & transport dbg A Vv ROFEHENT, R false & 0 fHEA KT Z &8 T
x5,

RNV AR—=b AU HT2—ADFRWETIE, /v F—axF ks« aR—3x2 N TEET
EXAME—DONH~fa—FRK 7 I =a2—hkE, TRLRE, DMl B &, YEETH D,
o7 R Ea— R MIZELRNZ L, WWhRHMOT M) Ea— M EETLH0ENS D
U= MI LW RS gy« F TV REMDSNITTC, FORE.
HIKCA = m—XZ |25,

T4 =K« RAOIPHAAS 0 —F « T RLAT h) B a— bafiEs LT, £ LT, HER
5, VAT AL AT e OH—Fy houalr— g AT, T RLVA T RUE
2a—hEEFETHZE, ZHUIRNTUVAR—F, AL T - AEV BIXOT Ry T T
VAR— I BT 2 — A TEAE NS,

NI UAR—h e f X T 2—ADFEHETIE, 72— ADJEEK, 77—, ¥4 I7 -
T T=var, BEOLT YT a VIERICET AT e b= BANCHES T &
get direct mem ptr OEIETIE, 74TV — R« NAO DMI Gl D7 F U Ba— FE2EHL
TIE 5720, DMI ARA %, DMI BtET KL A, BXOWDOY DT RLRAZET 52
Lo oL, DMLY Z— « XA THUNZT b B a— MNIT 78R4 5,
invalidate_direct mem ptr OFELIETIX, /N 7 U — RS RITH - THEOH LA/ S AT DRI,
T RVAV U UBIBAEREETHZ L,
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),

k)

nb_transport fv DFEETIL, BN O Y ¥ —L 2B THRA MY 77 L RE T W
7vay ATVl MURDDOPRETHD L X1, N7 v a v ® acquire A Y
v Rea—nN35, hToHrvar A7 V=7 MIMENED BT release £ Y v K&
a—/L4 D,

EAHE TR LT, A ¥ —axy k- ai—3xr ML, WS v— Rz
% ENTR IR/ IR b AR L, T A Z N TE D, HLZE 9T 5 Z LITESRET
I, 7T v a iy SHIINRSNALER DL D, EARILR G HEFEIC MO
TR N CHEATREIC 2 D L 91T D 2 L, JEBEDOTZOORHAA a— K« AEVE
IR ZSFD Z &,
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9. aA—T4UT«

a—F7 4 VT 4%, —BLla—F 47 « AZANVEEDZ & BT DFNEED 701 X
NH—#DOY T AEFKTHDH, 2—T 4 VT 1%, A XZAXTEVT 4« LAYITITEL T
RN, ZEMEHAT D S, X ART B T o BROTEDITHEIR B DO TIZARN,

9.1. EFVTvk

9.1.1. A4>ra%H23y

AR BT VAR LD HICEE GBISRE A JEE LTER Y oy T 7 LU =R D,
5] 2~ MZ tim initiator socket 7 7 A & tlm target socket 7 7 AMNMBIRELTEY T A ThH D,
@R 7 M3 TLM22 OHEFEL A (F o Z ATV T 1 - LA ) O—FTidk
W=, (tm T3 <) R—b A= tlm_utils OFIZTEFSNTND,

90.1.1.1. EEYYREERY T YMEE

fHR]Y A7 MZLLFOT—7 U TERI SN 5,
o T1— LN 7RG
ST DA 2 72— ADBAEFEEL CWAFT =7 MHT DYy haf v R4
HEEFED)VFETIH 2L, HHENAIRE A X T 2—RA « AV v K« a— )LD a— vy 7Y
BBkt 5 AV v Reitd 5,
o V/LFR— |
Iy NI TGADT T L— R E LT, N RAfREZR S e, A U RRY v—%2 525
TENTEDL, UKD, A ==X - Iy NEEEOX—7 > b VA M
AV RTHIER, ZOWINTE S,
o b-nb Z5HA
HZ— sy ke ey MK LT, FFOM S 472 b_transport BIE% nb_transport fw B LIC
LT, TOWETLHIENTE D, (BFHD)- F A=V 2—F Iy N THDHI L%
ZT—\)é‘o
o XIS
EOVry MR LTA U H T =R« AV v K« = )LRMHINTZ0E#BBIT D700 % 7
TR &£,

7 7 A% TNy JREY | AFAR— B | bmbEH? | 277
tlm_initiator_socket no yes - no
tlm_target socket no yes no no
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simple_initiator socket yes no - no
simple initiator_socket tagged yes no - yes
simple target socket yes no yes no
simple target socket tagged yes no yes yes
passthrough _target socket yes no no no
passthrough target socket tagged yes no no yes
multi_passthrough _initiator socket yes yes - yes
multi_passthrough_target socket yes yes no yes

9.1.1.2.

VNN T AT R

FEAE ) I N LAER] Y o RIS CERREND AL T 4 U VI F ORI TER S5, From &

To #%7 v "EATeTHE AT 4 71E, From (To)

2%,

X% Frombind (To) DT

To

From

tIm-init

simple-init

multi-init

tim-targ

simple-targ

multi-targ

tlm-init

N:1

simple-init

N:1

multi-init

1:M

1:M

N:M

tim-targ

1*

1*

simple-targ

1*

1*

multi-targ

FEDOT—T T, RO 4 H>DRIHT

SEIEN TS,

FIEE D SHEE~DNA T T

A== ENDE =T bSO, T 4 T

WD, T T

BIEEN D T PEEA~DNSA T 4 7

Key

tlm-init tlm_initiator socket

simple-init simple initiator socket or passthrough initiator socket

multi-init multi_passthrough_initiator_socket

tlm-targ tlm_target socket

simple-targ simple target socket or simple target socket tagged or passthrough target socket or
passthrough target socket tagged

multi-targ multi_passthrough_target socket

1* Targetbind (Initiator) & 9 IZHHFIIEATE E LTH, ERRIZITA = =—&

BA—1 ) NSO T 4 T D,
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9.1.2. ST I-Viryk

9.1.2.1. 4>baFYLay

UTN ey ME AT LOMRMEHERZ LD VTV B LIRS, vV
TN Ty NI AEFXTEVT 4 - LA YDV FToHD tim initiator_socket &
tim_target socket NOIRELTEY T ATHDLTD, TNODX A THFFDOY ry MIBEHE A VR
T& %,

T Dy ME BTSN v BRI, 3Ny 7 B R D Tk R
LTS, =y BT, A Z T 2= R A Yy RIEOH LAVKRD SO S D,
TNy 7 e Ay RiE YTy MZEoTHR—F SN TV L TN ENOBE OB Z B 2
IR TCOIHERT 2 Z LN TE D,

TN Iy NEEHT %G TRTOA U E T 2=« A Yy REFEKL THOWA,
T LS E DT DB, FRT, T =Gy k- Yy NOYE | b_transport 72
I%. nb_transport_fw O L5 LI DHEEFRT HIZIT TR, ZOH%E, BRIV TV7RWT
DA ZT 2= « AV RPSRIGEITIE, BERSNTWDL DAYy RICHEE# S D,
ZOEWTFETEMR O TR, A =vx—F &2 =50y NORIBIEART T b 2/ O
(35T L TN TIN5, passthrough target socket (3, simple target socket D—FETHH M, 7
ByX Tl Ty X IO LOMOEBFEREIL AR — R L Cueu,

BE, U TN e Iy ke ATV A T—var LT, A4 Ty 7a2&FHLT
W5, L7zm3-> T, OSCI (proof-of-concept) SystemC +/' 3 = L—X DHIED Y V—ATlE, v
T Iy R L TS T ) r—va vk a " )L B SystemC O~y X7 7 A
WA 7 — R 5HRE1IC, SC INCLUDE DYNAMIC PROCESSES ~ 7 & % €T DM ENH
Do

9.1.2.2. V5AEH

namespace tlm_utils {

template <
typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm _base protocol types

>

class simple_initiator_socket : public tim::tlm_initiator socket<BUSWIDTH, TYPES> {

public:
typedef typename TYPES::tlm_payload type transaction_type;
typedef typename TYPES::tlm phase type phase_type;
typedef tlm::tlm_sync enum sync_enum_type;

simple_initiator_socket();

explicit simple_initiator_socket( const char* n );
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void register_nb_transport_bw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(transaction_type&, phase type&, sc_core::sc_time&));

void register_invalidate_direct mem_ptr(
MODULE* mod,
void (MODULE::*cb)(sc_dt::uint64, sc_dt::uint64));

template <
typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm _base protocol types
>
class simple_target_socket : public tim::tlm_target socket<BUSWIDTH, TYPES>
{
public:
typedef typename TYPES::tlm payload type transaction_type;
typedef typename TYPES::tlm_phase type phase_type;
typedef tim::tlm_sync_enum sync_enum_type;

simple_target socket();

explicit simple_target socket( const char* n );

tlm::tlm bw_transport if<TYPES> * operator ->();

void register_nb_transport_fw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(transaction_type&, phase type&, sc_core::sc_time&));

void register_b_transport(
MODULE* mod,
void (MODULE::*cb)(transaction type&, sc_core::sc_time&));

void register_transport_dbg(
MODULE* mod,
unsigned int (MODULE::*cb)(transaction_type&));

void register_get direct_mem_ptr(
MODULE* mod,
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bool (MODULE::*cb)(transaction_type&, tim::tlm dmi&));

template <
typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm_base protocol types
>
class passthrough_target socket : public tim::tlm_target socket<BUSWIDTH, TYPES>
{
public:
typedef typename TYPES::tlm payload type transaction_type;
typedef typename TYPES::tlm_phase _type phase_type;
typedef tim::tlm_sync enum sync_enum_type;

passthrough_target socket();

explicit passthrough_target socket( const char* n );

void register_nb_transport_fw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(transaction_type&, phase type&, sc_core::sc_time&));

void register_b_transport(
MODULE* mod,
void (MODULE::*cb)(transaction _type&, sc core::sc_time&));

void register_transport dbg(
MODULE* mod,
unsigned int (MODULE::*cb)(transaction_type&));

void register_get direct_mem_ptr(

MODULE* mod,

bool (MODULE::*cb)(transaction_type&, thm::tlm_dmi&));
¥

} // namespace tlm_utils

0.1.2.3. ANYFI74IL

T Yy MIZEIELL, tim utils/simple initiator_socketh, tlm_utils/simple_target socketh,
tlm_utils/passthrough_target socketh ~> %7 7 A4 LOHIZEFR E D,

9.1.2.4. 3HA|
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b)

d)

g)

h)

),

k)

)

A AN 7 BB —OH ST EITIE, char *RDO5 [l LTEDFE 5| ZET X
IZT, BYTDEES TADA AT 7 X 20T, GEDREN) 740 o=y
A NZ 72 BHEHIN S5 A I21E, sc_gen unique name(“simple_initiator_socket”),
sc_gen unique name(“simple target socket”), sc_gen unique name(“simple passthrough socket”)

DRVEEZNENIEERS FADa LA N7 7 Z2O5% e LTHERT 5,

simple_initiator socket (&, simple target socket X|X. passthrough target socket (ZXf L T, %
END bind AV v RXIT operatorOIZ X > TA > RTLZ LN TE D, 2BIZO DX
FLERTH D, WTIUZL TS, 74T =R« RRAFEIA =2 —INb X =7y D
HN782 %,

simple_initiator_socket (&, tlm target socket {Z, tlm initiator socket (%, simple target socket X
Id. passthrough target socket {ZHZILEI/ A RTE D,

(i#% @) simple initiator socket, simple target socket, passthrough target socket |, =—/L
Ny VA TN ENRGET D LI2ED, FHINDA U F T == - AV v N a— %
FEd %, ZHUSKH LT, FREED simple initiator socket 1%, BFEE D tim initiator socket
WX U CHEREIIIC A > R L, BIBEED tim target socket (%, T-FEED simple target socket
XX, passthrough target socket {Zxf L CREEHIIZ A R TE 5,

nb_transport fw NEEXINTNWDHL T« F—F |k« V5w N T, b transport 21—/
3 7 B OBER IV TITAR, AJJS 472 b_transport FFONH Uik, BEIICRER ST
V% nb_transport_fw FFONH LICZE#E SN D, (19125 TV Z—5 > |k« V> | bb
It =BR)

b_transport 23EERSINTND LTI« X —4 |« Yy T, nb_transport fw =1—/L
I\ 7 B DGR TVZE TIE72V Y, AJIE 472 nb_transport_fw FEOM LIE, BHEIFJIEERS
LTV b_transport FEONH LTS 11D,

B—7y KD T B—27 sy |k« YV MT b transport  nb_transport fw & Bk 41T
WIRWGE, AV H T x—A A Yy FOISEE, FATRT T =I5, (arfL=xs
—ZiFe B

B =27 NDINAAJ— Z—77 > |« V4 MIxE LTI, b_transport & nb_transport_fw
TN 7 B DT 285 LI UT 7R BTy, BER Lo T haidid, A4 7 =
—R s AV ROISERIZ, TR T — L7 %,

Z—2y RO T ZB—=0y k- Yy M LT, transport_dbg BEEA BEKS 5 4%
FIT LI, G LR > 725412, transport_dbg 23O 5A12IE, 0 Ofiz Y
2 =95,

B—lry N T )« =2y o V7w MIxF LTI, get direct_ mem_ptr BEA 2 B %
T HMENTNT LB I, BER L 720> 7285512, get direct mem ptr 23X GAITIE,
false iz Y #—29 %,

A= T—=EDY T s A = m—H « Vo MK LT nb_transport_bw =1—/L/3
v 7 B A R L 72T U B 72wy, Bk L 72 o 72878 121E, nb_transport_bw A
v FOIERIZ, TR T — 472D,

A=V T—EDYV T f = m—H - Yy MIXF LTI, invalidate_direct__mem_ptr
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B A BT D BT L b B2, Bk L 727 > 7255512, invalidate_direct_mem_ptr
PIHINT AT, BICER S0 D,

9.1.2.5. L FIL-B2—4 Y49k b/nb Tk

a)

b)

d)

b_transport 7> nb_transport_fw * > KD EH 57375 simple_target socket 7 7 ADY 75y k&
L THHIN T, MIST 23—y 7 B S TORWESITIE, v L - Z—
Ty bV NI 2004 BT 2= RAEREST X T EZD X ITHRED,

VUTI A=y e iy T H TR E UTHRRET DI, A =3 — X OBLEN D,
F7-. X—7 > MIZHD b transport /> nb_transport fw A YV > RaA 7Y AL R UToBLEn
O, AT\ b/ OHRIZESF LTV D,

Vo MiE. (HBVEBT DB hToPrvar A7V 27 MIRLT, —UIZEFEEN
ZATICEDEFEIND, FTHLW LT YT ay 37 V7 RFHRIESNZD
IZ L7,

22—y MRSV TWD DN, nb_transport fw T—/ L 3y 7 BIZ 1T O84, 4 ==
— X )b I—/LE {72 b_transport A Vv RBVETZHITHIZ, £ =2 =—# )3 nb_transport_fw
FIERZ ERFFR SRR, ZHUIT T s A=y ke Ay ROBEDA LT Y A
T—a yOHflRTH D,

simple target socket nh/b adapter i

Initiator Socket Target

Simulation time = 100ns

Call nb_transport_fwi{t, BEGIN_REQ, 5ns)

TLM_ACCEPTED Retum

call  b_transport(t, Ons)

Simulation time = 105ns n

b_transport{t, 10ns) Fetum

Simulation time = 115ns

nb_transport_bwit, BEGIN_RESF, Ons)  ~gn
r

Returm TLM_COMPLETED

19 1%, A =>=—%23E 9 nb_transport fw A v R&a— /LT L8752 RLTND, A
= x—X|dnb transport fw AV v RZI—/)LF 53, X—7 v NI, YT F—F
N2> BT b _transport 2 —/L 8Ny Z BB ERINTNWHTET TH DL, A= =—F (X
BEGIN REQ %#%%,% LC, Y/~ MITLM_ACCEPTED % A =L T—X |2V X —2F 5,
Vs M, WRIZ, b transport 2 1—/L LT, U ¥—1&7=5, BEGIN RESP %A =T
— XY H =T 5, kL, A == —X|LTLM_COMPLETED % /%7 > MZU Z—17
%, SystemC TlX, /7 RyF T« AV KINGEET R X7 « XYy REESD
DEFENZ2V, LIR->T, Y47 ME, nb transport fw A > K75 b_transport Btz =
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g)

131

— VT 5O TIERL, BIOT vt A5 b transport & 1—/L3 5,

19 1% 1 DOARER YTV A ZR LTS, foflik, KoO—FHKEOEH T, ==
—#1%X TLM_COMPLETED T472<. TLM_ACCEPTED % U ¥ —> LI=z5&5TH D, €D
B 7y M3 = m—2 5 Z 0% END RESP #3211 s & THREns, £7-.
42—/ ME, b_transport 2EHINTZSE . wait ZFITT 555 bH D,

20 1%, A =3 —%[%, b_transport AV v F& a3 —/L§ L8k 2R L TWD, £ =2 T—
2%, b transport A Y v R&Za— /LT 50, 4—5y NClX, YN =5y k- V7
> MZ nb_transport_fw =—/L Ny 7 B BER STV D, A =3 =—H L, b_transport A
Yy Rea—n$2, LT, Yy heZ—=4y ME EBAT 8 b aLOBEICE-> T,
nb_transport fw Zfiliv v > R = —2 3%, #—74 > MEIEND RESP #1557 % LILZRVY,
HDHNE, WEZRD BEGIN RESP 7 = —XE TUX 7T 508 LIV, Yo7y M,
Z—/L & A7= nb_transport_bw 73 BEGIN_RESP T 5 1% 7. C TLM_COMPLETED % ) 4 —
VRN

N Fi 20
Simple target socket b/inb adapter Sh
Initiator Socket Target
Simulation time = 100ns
call b_transport(t, 10ns)
-
Call nb_transport_fwit, BEGIN_REQ, Ons)
| Simulation time = T10ns | ~ *
efurm
TLM_ACCEPTED Retum

nb_transport_bw(t, END_REQ, 0ns)

| Simulation time = 120ns |

Fetum TLM_ACCEPTED

nb_transport_bwi(t, BEGIN_RESF, 0ns) gy

Simulation time = 130ns

Retum TLM_COMPLETED

b_transport(t, dns)

#define SC INCLUDE DYNAMIC PROCESSES

#include "tlm.h"

#include "tlm_utils/simple initiator socket.h" // Header files from utilities

#include "tlm_utils/simple target socket.h"

{

struct Initiator: sc_module

tlm_ utils::simple_initiator_socket<Initiator, 32, tim::tlm_base protocol types> socket;

SC_CTOR(Initiator)
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: socket("socket")

{

// Construct and name simple socket

// Register callbacks with simple socket

socket.register nb_transport bw( this, &Initiator::nb_transport bw );

socket.register _invalidate direct mem ptr( this, &Initiator::invalidate direct mem ptr);

virtual tlm::tlm_sync_enum nb_transport bw(

tlm::tlm_generic_payload& trans, tlm::tlm_phase& phase, sc_time& delay ) {
return tim::TLM_COMPLETED; // Dummy implementation

}

virtual void invalidate direct mem ptr(sc_dt::uint64 start range, sc_dt::uint64 end range)

{}
}

struct Target: sc_ module

{

// Dummy implementation

// Target component

tlm_utils::simple_target socket<Target, 32, tim::tlm base protocol types> socket;

SC CTOR(Target)
: socket("socket")

{

// Construct and name simple socket

// Register callbacks with simple socket

socket.register nb_transport fw( this, & Target::nb_transport fw );

socket.register b_transport( this, & Target::b_transport );

socket.register get direct mem ptr( this, & Target::get direct mem ptr);

socket.register transport dbg( this, & Target::transport dbg );

virtual void b_transport( tlm::tlm_generic payload& trans, sc_time& delay )

U

// Dummy implementation

virtual tIm::tlm_sync _enum nb_transport fw(

tlm::tlm_generic_payload& trans, tlm::tlm_phase& phase, sc_time& delay ) {
return tim::TLM_ACCEPTED; // Dummy implementation

virtual bool get direct mem_ptr( tlm::tlm_generic payload& trans, tlm::tlm_dmi& dmi_data)

{ return false; }

// Dummy implementation

virtual unsigned int transport _dbg(tlm::tlm_generic payload& r)

{return 0; }

// Dummy implementation };
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SC_MODULE(Top)
{
Initiator *initiator;
Target *target;
SC CTOR(Top) {
initiator = new Initiator("initiator");
target = new Target("target");
initiator->socket.bind( target->socket ); // Bind initiator socket to target socket
H
)

9.1.3. &JHEIT-Viryk

9.1.3.1. 4>raFH2ay

BITE LTI Iy NI TN Iy NO—FETH D, XITE T
ME, =Ry I RMEIND E X, EOVry NMIEPE LT ERETE28EkidEs X 7L L
TFoTW5, Zhud, A= >x—% « Vo NeH—F v b Iy bbby, EnZE
NoV oy MZHLTRIU =Ny 7 o 2y RERELTZWRHIRIZNL D, 22—y 7 B
BaBek Uic & I LIz id B0y, 23—y ZBBDHIND & X2, ZDOHOD51E L
LGBEmEns,

9.1.3.2. AYEI7AMIL

27 E Ty - Yy ML, £ 3L E v, tlm utils/simple_initiator_socket.h,

tlm_utils/simple_target socket.h, tim_utils/passthrough_target socketh DHIZEFE LD,

9.1.3.3. I3RESH

namespace tlm_utils {

template <

typename MODULE,

unsigned int BUSWIDTH = 32,

typename TYPES = tlm::tlm_base protocol types

>

class simple_initiator_socket_tagged : public tim::tlm_initiator socket<BUSWIDTH, TYPES>
{
public:

typedef typename TYPES::tlm payload type transaction_type;

typedef typename TYPES::tlm phase type phase type;
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typedef tim::tlm_sync enum sync enum_type;

simple_initiator_socket tagged();

explicit simple_initiator_socket tagged( const char* n );

void register nb_transport_bw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(int, transaction_type&, phase type&, sc_core::sc_time&),
int id);

void register_invalidate direct mem_ptr(
MODULE* mod,
void (MODULE::*cb)(int, sc_dt::uint64, sc_dt::uint64),
int id);

i

template <
typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm _base protocol types

>

class simple_target socket tagged : public tim::tlm target socket<BUSWIDTH, TYPES>
{
public:

typedef typename TYPES::tlm_payload _type transaction_type;

typedef typename TYPES::tlm phase type phase type;

typedef tim::tlm_sync enum sync enum type;

typedef tim::tlm_fw_transport if<TYPES> fw_interface type;

typedef tim::tlm _bw_transport if<TYPES>bw _interface type;

typedef tim::tlm_target socket<BUSWIDTH, TYPES> base type;

simple_target socket tagged();

explicit simple_target_socket_tagged( const char* n);

tlm::tlm_bw_transport if<TYPES> * operator ->();

void register_nb_transport_fw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(int id, transaction_type&, phase type&, sc_core::sc_time&),
int id);
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void register_b_transport(
MODULE* mod,
void (MODULE::*cb)(int id, transaction type&, sc_core::sc_time&),
int id);

void register_transport_dbg(
MODULE* mod,
unsigned int (MODULE::*cb)(int id, transaction_type&),
int id);

void register_get direct_ mem_ptr( MODULE* mod,
bool (MODULE::*cb)(int id, transaction type&, thm::tlm dmi&),
int id);

15

template <
typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm base protocol types

>

class passthrough_target _socket_tagged : public tlm::tlm_target socket<BUSWIDTH, TYPES>
{
public:
typedef typename TYPES::tlm_payload type transaction_type;
typedef typename TYPES::tlm_phase type phase type;
typedef tim::tlm_sync enum sync_enum _type;

passthrough_target socket tagged();
explicit passthrough_target socket_tagged( const char* n);

void register nb_transport_fw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(int id, transaction_type&, phase type&, sc_core::sc_time&),
int id);

void register_b_transport(
MODULE* mod,
void (MODULE::*cb)(int id, transaction_type&, sc_core::sc_time&),
int id);
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void register_transport_dbg(
MODULE* mod,
unsigned int (MODULE::*cb)(int id, transaction_type&),
int id);

void register_get direct_mem_ptr(
MODULE* mod,
bool (MODULE::*cb)(int id, transaction_type&, tlm::tim dmi&),
int id);

i

} // namespace tlm _utils

9.1.3.4. 78I

a) AVALT I HIGED—OF ST AR, char *ROGHE LTZOE E5[& ST
[T, YT DHEES TAD AL A NT 7 22T, GIEDBEY) F7 40 hoas
ANT T HEPMEHSNDEAEIZIE. sc_gen unique name(“simple initiator socket tagged”),
sc_gen unique name(“simple_target socket tagged”),
sc_gen unique name(“simple_passthrough socket tagged”) DY % ENZNIEIKY T AD 2
YANT 7 ZD51EE LTERT 5,

b) HUfELUTN Vs ML intid # 7075 5 E L GEIMENDTET T, X T E
SNTWRW T - iy B ERLSRILIRA VAT 5,
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d) #7 (ntid) iX, 23—y 7 BHEORERIOA L Z T = — R« XY v ROEHRDSIHEIZ2 5,
LrL, Yo7y hOa—nsy 7 BEEEORIRIZITRIOS H e LTI DX 7T b
éo

e) HIUfPEUTIN eV ry NI AT - Ay RTIERY, X OfE TV Vs b
1. wILF - Iy RO R—FRy MIAA v RTRZERTExR, (25— &
RIEBRLOPD ER/ A, =T —! SRIEBRODY FHAL. | 25H)

9.1.4. <ILF-V7rvbk

9.1.4.1. 4>bmFHLay

<IVTF e VNI, FUGETV ey hoO—FETHD, T - Yy NI, B0
Vo KOOI IR =R NOBED Yy MTEID B ToND Z L EFT 5, X UfEY
IV Dy MIED Y Ty Ml LT SN ODFERTEE CH H S, < /T« 7y
NDI— NNy I VT R— DA T v I AFZEZHZTE LT, A HXTo—A AV R
FERNH LBID 2 AR—R RO ED YV r sy ENLEPET HENERETE D, o, ~LF - Y

© Copyright 2009 JEITA, All rights reserved

— 233 —




oy ME MOERY ry REEp) A== Z—Fy FRET, FbE~D Yy
MEREASA o REYR— 5,

9.1.4.2. ~AYEI7AM)L

~NTF e VY FOU T AERIT, T ER, tim utils/multi_passthrough_initiator_socket.h,
tlm_utils/multi_passthrough_target socketh ~> %7 7 A LOHRITEFR I N D,

9.1.4.3. I3RAEE

namespace tlm_utils
{
template < typename MODULE,
unsigned int BUSWIDTH = 32,
typename TYPES = tlm::tlm_base_protocol_types,
unsigned int N=0,
sc_core::sc_port policy POL=sc core::SC_ONE _OR MORE BOUND
>
class multi_passthrough_initiator_socket : public multi init base< BUSWIDTH, TYPES, N, POL>
{
public:
typedef typename TYPES::tlm payload type transaction type;
typedef typename TYPES::tlm_phase type phase type;
typedef tim::tlm _sync_enum sync_enum_type;
typedef multi_init base<BUSWIDTH, TYPES, N, POL> base _type;
typedef typename base_type::base target socket type base target socket type;
multi_passthrough_initiator_socket();
multi_passthrough_initiator_socket(const char* name);

~multi_passthrough_initiator_socket();

void register_nb_transport_bw(
MODULE* mod,
sync_enum_type (MODULE::*cb)(int, transaction_type&, phase_type&, sc_core::sc_time&));

void register_invalidate direct mem_ptr(
MODULE* mod,
void (MODULE::*cb)(int, sc_dt::uint64, sc_dt::uint64));

// Override virtual functions of the tim _initiator socket:

virtual tlm::tlm_bw_transport if<TYPES>& get base_interface();

virtual sc_core::sc_export<tlm::tlm bw_transport if<TYPES>>& get base_export();
void bind(base target socket type& s);
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void operator() (base target socket type& s);

// SystemC standard callback
// multi_passthrough initiator socket::before end of elaboration must be called from
// any derived class

void before_end_of elaboration();

// Bind multi initiator socket to multi initiator socket (hierarchical bind)
void bind(base _type& s);
void operator() (base type& s);

tim::tlm_fw_transport if<TYPES>* operator|[](int i);

unsigned int size();

template <

typename MODULE,

unsigned int BUSWIDTH = 32,

typename TYPES = tlm::tlm_base protocol types,

unsigned int N=0, sc_core::sc_port_policy POL =sc _core::SC_ONE OR_MORE_BOUND

class multi_passthrough_target _socket : public multi target base< BUSWIDTH, TYPES, N, POL> {
public:
typedef typename TYPES::tlm payload type transaction_type;
typedef typename TYPES::tlm_phase type phase type;
typedef tim::tlm_sync_enum sync_enum_type;
typedef sync_enum_type
(MODULE::*nb_cb)(int, transaction_type&, phase type&, sc_core::sc_time&);

typedef void (MODULE::*b_cb)(int, transaction_type&, sc_core::sc_time&);
typedefunsigned int (MODULE::*dbg_cb)(int, transaction_type& txn);
typedef bool (MODULE::*dmi_cb)(int, transaction_type& txn, tlm::tlm_dmi& dmi);

typedef multi_target base<BUSWIDTH, TYPES, N, POL> base _type;
typedef typename base_type::base initiator socket type base initiator socket type;
typedef typename base_type::initiator socket type initiator socket type;

multi_passthrough_target socket();
multi_passthrough_target socket(const char* name);

~multi_passthrough_target socket();
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void register_nb_transport_fw (MODULE* mod, nb_cb cb);
void register_b_transport (MODULE* mod, b_cb cb);

void register_transport_dbg (MODULE* mod, dbg_cb cb);

void register_get direct_mem_ptr (MODULE* mod, dmi_cb cb);

// Override virtual functions of the tim_target socket:

virtual tim::tlm_fw_transport if<TYPES>& get base_interface();

virtual sc_core::sc_export<tlim::tim fw_transport if<TYPES>>& get base_export();

// SystemC standard callback

// multi_passthrough target socket::end of elaboration must be called from any derived class

void end_of elaboration();

void bind(base_type& s);

void operator() (base type& s); tim::tlm bw_transport if<TYPES>* operator][] (int i); unsigned int size();
i

} // namespace tlm _utils

9.1.4.4. 38|

a) multi init base & multi target base ~N— R 7 T RAIA Y AT —2 a3 MRFTHDHDT,
BT 7V =2 a UGB LTI TR,

by TR LTI TG OR ST AT, char YOG ¥E LTEOEE5IEEFTEA
IZTC, BYTDHEES TADA AT 7 Z2OHT, GEDREN) 7740 o=y
A KT 7 E2MEREIDHYAITIE, sc_gen unique name(“multi_passthrough_initiator_socket™),
sc_gen unique_name(“multi_passthrough target socket”)D RV E% Z I ENIEE Y T AD =
2 LT 72058 LTHE~T %,

¢) 7 7 A multi_passthrough initiator socket &, multi_passthrough target socket (%, ~/VF - V7
v e LTRDES, DFD, —2DAf =vx—F « Iy MIEEROZ—F v~V Ty
NS RTE, —DDF =7y b« Iy MIEROA =3 x2—% « oy hef v
RT&ED, ZD227 FAT T L—NME, A MEENRA L RRY) =2 ERT DT
TL— kK« RTRAEEFFD, ZO/RTAHZITE, sc port 72 T L— A VAR L RAFEINT A
BIARTHI TAAL T Y AT —a MEphTng,

d) — 2 @ multi passthrough initiator socket (% . # % @™ tlm target socket . # % @
simple target socket, & %% @ passthrough target socket & /XA > KR CT& 5, #HE oD
multi_passthrough target socket, simple initiator socket, multi_passthrough target socket i%, —
>0 multi_passthrough_target socket {Z/3A > R C& %,

e) — 2@ multi passthrough initiator socket |%, 7272—->¢ multi_passthrough_initiator ~/ 77 ~MZ
Mg NA o R C& %, multi_passthrough target socket {%, 727220 multi_passthrough socket
EFEEASA R TED, 2B DD —A%RNT, wF - Yy Mo Y 7y e
BEJENA > R 92 Z LI TERYY, w/AF /3 o FOMREIIFEE A > FcT#Ei cE a0
D, —OXITEEDA = m—F - Vo y RBR—2IF =Ty b« Yy MIA U R
LHEEDHFFIND,
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f) NA T 4T - FXL—H | initiator-socket 7> 5> target-socket D FAIDATHE X 5, S\
ZAUX, multi_passthrough target socket (Zi%, tlm_ target socket <> simple_target socket 77 7 A
ERIpoT A=y b VY Nef=vx—8 Vs MBIV Y TS (Hmo) iH#
BT 720,

g) PEEAA U FEERT 256123, TREOA == - <LF « Yy MIEREOA
=Yme—g VT e Vs ML Rl BBEEOSY —7y b, s T - Yy MR S
WD S =7y b= T - Vo MIAA R 5, ZiUd, ERRoA =vr—F-2—5y
RND/RA o RIGRON—L & —BWER S 5,

h) % L. multi_passthrough_initiator_socket 7> multi_passthrough_target socket 23ME#[a]/ 1 > R X
TN, A Y w R operator [| 2, Y7 MINSA U RLTWAIREAST7 V=7 MZ
HTUIHDHZENTES, A>T 7 ALK, bind A Y v R operator()23 Y 7> k& /31
¥ R D HITMEINTIER TR E D, ZNERIUA VT v 7 AL, 22—y 7 TidZ 7
B D DI D,

i)  f%1X, multi_passthrough initiator socket 2% 2 DDRIN72 52— ML » RENTWHEHE
HEZTHD,

socket[0]->nb_transport_fw(...)
socket[1]->nb_transport_fw()

X250 % =7y MIEIV Y ToRD, b 22504 —%5 > F)HO nb_transport bw() A Y
v REEH LIZZENER 0 & 1 O T aFiD,

i) AV K size ld, BHEEHRISNTCWD~ILTF « Y7y hDA LV AZ 2 E ) X—F 5,
SystemC D~ /LFR— DI, A AN THRL— 3 H9 725, end of elaboration
I—Ny T OFRNIMHIND &, ZOMEIE, A TV AT — a3 SREEOEER Y X —2F
HZEERSTLEY (OFEVENMRFES N, 27D, EORRTHR— b3/ A v
RENDEDIZHONWTIE, A TV AT — a NGNS TH D,

k) bL,vATF Ty b FREE~OBEE A T 1 o TR ENGRITIE, =5 M
~JVF -V MIxF LT b_transport & nb_transport fw =—/L 3y 7 284k L 72 < T
F7220, Z3Lh Lo T Bllid, B84 T2 A Y v RBMETIN & E2Ddh, FTRT T
—DRET D,

) bL.wATF YTy IS THESDOBEE N T ¢ o TREOGEIZIE, #—F y M
~VF e Uy MIHF LT, transport_ dbg T—/L Ny 7 BRGE LK THRY, ZOHA
\Z transport_dbg 73FHIID & 0 &K T,

m) bL, AT YTy bMWD THE~ORE A 7 o o TRENEEITE, #—7 Y M
VT VA y MZEF LT, get_direct_ mem_ptr = —/L3y 7 ZHER L THRY, 20
Y |Z get direct mem ptr 23 TALD & false 2K T,

n) bL, AT YTy bbb FEEOEE NS 7 0 o TRENGEITE, A = —H
1L, ~/AF - V7w MR LT nb_transport_ bw =—/L3y 7 8% L7e < TXWT R0,
ZH L7 - 728551214, nb_transport_ bw 2RI & X ZDH, FATRE T — 2338 4E
ERAR

0 blL., wNF Iy bhb FREEA~ORSE AL T 4 o T RENGEICIE, = —H
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I, /T - Yy ML T, invalidate_direct mem ptr =—/L 3y 7 2GR L 72 T
BV, Z DAL invalidate_direct mem ptr 23T 5 & B S5,

Bl

// Initiator component with a multi-socket
struct Initiator: sc_module
{
tlm_utils::multi_passthrough _initiator socket<Initiator> socket;
SC CTOR(Initiator) : socket("socket") {
// Register callback methods with socket
socket.register nb_transport_bw(this, &Initiator::nb_transport bw);
socket.register invalidate direct mem ptr(this, &Initiator::invalidate direct mem ptr); ...

3

struct Initiator _parent: sc_module
{
tlm_utils::multi_passthrough initiator socket<Initiator parent> socket;

Initiator *initiator;

SC CTOR(Initiator parent) : socket("socket") {
initiator = new Initiator("initiator");
// Hierarchical binding of initiator socket on child to initiator socket on parent

initiator->socket.bind( socket );
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Hierarchical Binding of Multi-sockets

Figure 21

multi_passthrough_initiator_socket multi_passthrough_target_socket
Initiator_parent | Target_parent
w v
Initiator =] Target
child module I ——"& B4 child module

Initiator_parent

Target_parent

Initiator
child module 111 =

Target
child module

struct Target: sc_ module

{

tlm_utils::multi_passthrough target socket<Target> socket;

SC_CTOR(Target) : socket("socket") {
// Register callback methods with socket
socket.register nb_transport fw( this, & Target::nb_transport fw);
socket.register b_transport( this, & Target::b_transport);
socket.register get direct mem ptr(this, & Target::get direct mem ptr);
socket.register transport dbg( this, & Target::transport_dbg); ...
1

// Target component with a multi-socket
struct Target parent: sc_module
{

tlm_utils::multi_passthrough target socket<Target parent> socket;
Target *target;

SC_CTOR(Target parent) : socket("socket") {
target = new Target("target");
// Hierarchical binding of target socket on parent to target socket on child
socket.bind( target->socket );
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}
3

SC_MODULE(Top)

{
Initiator_parent *initiatorl;
Initiator_parent *initiator2;
Target parent *targetl;
Target parent *target2;

SC CTOR(Top)

{
// Instantiate two initiator and two target components
initiator] = new Initiator parent("initiator1");
initiator2 = new Initiator parent("initiator2");
target] =new Target parent ("targetl");
target2 = new Target parent ("'target2");

// Bind two initiator multi-sockets to two target multi-sockets
initiator1->socket.bind( target1->socket );
initiator1->socket.bind( target2->socket );
initiator2->socket.bind( targetl->socket );
initiator2->socket.bind( target2->socket );
}
)5

9.2. IFUBRLF—/\—

9.2.1. AvkRFYLaY

TURTI Ty TV TREREIT, SystemC D7 AZHF LT, 7 4 X L EMHIN DR
EEBEOTV I 2 L— a3 VIFIL D IRICED D b D Th D, FElIE [5 7a— L« 7 4 2 4
EBEOZ L,

tlm_quantumkeeper 7 7 AIZiE, 7 4 v & LFFRICKRT L CHEEIT 27200 2 Y~ RBAHE S TD
Bo TYRTIN T H TV THREE WD RZIE, —EDa—T 4 T « AX A )VERDT
WIZ, 7B == D2 2T 5, LLensh, SystemC FRikdFINZ Z D
FEREA FZHET D LD Z L L A[HETH D, tim quantumkeeper 7 7 ADFHFHIZEIH H T, 7
RN T o7V o THREE WD 2 TOET VL, tlm global quantum 27 7 A2 K-> TEEL
INDHT =L« T F B LEBRTRETH D,

tim_quantumkeeper 77 7 A D F— L A~— A tlm_utils T D,
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TURTIV e T H T T OFEMCOWTIL, 332 =R —« XA LK a—F 47 -
ARANETVRTGIV T Hhy T VT bSO L,

BAIT T I)T—a A LTE, 413 RTUAR—R « f L EZ T =2—AZBITHZA
VT T I)T—vav] RO L,

9.2.2. ~AYEITFALIL

T d B XD T AEFRIE, tim_utils/thm_quantumkeeperh ~> % 7 7 A JUZH B,

9.2.3. VSRER

namespace tlm_utils {
class tlm_quantumkeeper
{
public:
static void set_global_quantum( const sc_core::sc_time& );
static const sc_core::sc_time& get _global quantum();
tlm_quantumkeeper(); virtual ~tlm_quantumkeeper();
virtual void inc( const sc_core::sc_time& );
virtual void set( const sc_core::sc_time& );
virtual sc_core::sc_time get_current_time() const;
virtual sc_core::sc_time get local_time();
virtual bool need_sync() const;
virtual void syne();
void set_and_sync(const sc_core::sc_time& t)
{
set(t);
if (need_sync()) sync();
H
virtual void reset();
protected:
virtual sc_core::sc_time compute_local_quantum();
¥

} // namespace tlm_utils

9.2.4. FURSI-THYFT)TDENAIZETI—HBIL—IL

a) WAROVIal—a VHERZERTLHEOICE, B2TCOSf=v—F « BT ARTURT
e Ty TV TR, @@SWM£7D?21 SAEE L7V, B NI 2
HVEND D,

b) BRI, TYARIN T H TV T ERFOA = m—H - BT VDI, SystemC
B ANH Y, TNEND SystemC 7' 12 A THWCIE, Bz blicEd TRE, 7 4%
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g)

LABEBZIEOLY I 2 b— gy« I—x VRS (Yield) L9121 %,

TURTIN T H TV T oA ==X E T at R L OBEIZBV TR
ZRRHIDS N TOIUE Y 4 v X B2 WD BT 720, 7 4 & LR &2 O D558
A == ZBO—EABERRE D /SR L IORETRETHD, £ Ltk
HER 7 0 ABEN KON ARERRET VENEZ R 5000 LIV,

Yield & 1%, SC THREAD F7-i% SC CTHREAD DA ICIE, wait)ZFEIT45H Z &,
SC_METHOD D¥aZid, BN G retun 372 2 & 2 EKT 2,

TURIN TRy TV Tz E < ETHIERERNZR SystemC 7 — /L ECENES
HHEDTHLIDT, ARV MIAF Y 2= T&H L, IR 3EL, HETH ZEHT
LT AT 427« RO AT 27« S A LRIETE B,

TRCOA =V T—HEBNT VR TIV T H ) 7 aGH LT U0 720 B0 H bl
TRV, AL TWA T a2 L LTV ot 2 TREARETH S, L, £
FTHE, VIal—ya HERKLTLE D,

TURTN T H TV TEITIEA = —H L, KETHATLIa—DL 478y
NRFRIZE S 2 VT, m— V7o B LB ER R A SRS D, 7 4 F A =
n—7)v - 7%y MERAZEET 5 2 L A HEET 5,

. Figure 22
Quantum Keeper Terminology L

Global quantum Global quantum

~
L 2

Local time offset
Initiator 1, first to run in 2" quantum € >

€ >

| |
Local time offset Effective local time
Initiator 2, currently running € >

Effective local time

Initiator 3, not yet run in 2™ quantum

|
I ] Local quantum

& 5
€ >

Time
Integer multiple of

sc_time_stamp() global quantum

h)

sc_time_stamp()ZFEA7E L ZITITH ETHHAEDZ + o ZF APBIELT-FE S I a2 Lb—T g
‘\/H#Fﬁﬁ%j@‘g‘o

a—)b - A7y ML, SystemC A7V 2 —F 0 BIIRHTH D, h T AR—b -
A BT 2 — AT H5A 1L, b_transport()& 5\ ME nb_transport()BIEL D5 [Eiz w2 — 7
Ve A7y MEHEZETRETH D,
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),

k)

D

nb_transport) B CTT LV R TN T TV U TR B L =" —ZfEHT 5 Z LI,
N—NOFEIFAINTH D, LrL, AT 2—F 4 7 « A2 A NVEFO T v AMEE DA —
Ny RINKEL, TURTIV - THh v 7Y 7N K D3 E ORI 72 2 ATRENEAS
HDHID, FHITHEFNE L EIFRS 220,

I B2 ANTOT v ZAOFATIARFE SystemC A7 ¥ = — 7 OO FIZH Y . SystemC
DHAR ERHEE Th D, Z D72 DI R RN 2GS, B HH 7 m A THE
Bz SN THIO T ot AT ENZRE, ZOFALEIIARME CTh D, H LVMEIZHED
F B L BHDHNTIRD Y + 2 H NTHMNIIRD0E LRV, 7 4 % L &l U CH
RINAENZAT BT R S1E, 77V r— a AT LWMENARNC R 5 4 A I 7 I2E
KIREVIZLTEBMERDH D, €9 TRWIEAIZIE, 77U r— a Lt Rk
ZHWNTERA~DT 7 2% T — R4 _R&ETh D,

TYRTN T TV TEATO TREANLERCAT V=7 FOfEE AT EIC
iE, BEOTav A, HDHVNIEY 4 v Z LA TTCIZIATEDT VRIN « Thy T T
EATORDT 0 ATERZFLTVRWERY | BIUED 7 + > ¥ LAORME LTcRe Rz H1E
g, & <IAZ. scsignal DAEIZY + > % ABAREESRN D AT SN2V, i,
sc_time_stamp() T 5415 SystemC D = L—3 g VRS, 7 4 % AN TIEEE 720
72O Th %,

9.2.5. tim_quantumkeeper 25X

a)

b)

g)
h)

ARG RFIa =RV« A LADA T v & SC_TIME _ZERO (ZF%ET 503, AEES
D compute_local quantum()iL=—/L L7V, ZAUX, AT X Ta—T - 74
AREHERETI T TV r—a v idg g B b F— 38— F TV x 7 NEAERERIC,
reset) A Y v R a—LnbThob,

tlm_quantumkeeper 27 7 ADFEETIX, sc time 7 7 ADENA TV = 7 MIEKETIZ, =
YARNT T AN s time 7T ADAT V27 bEERLTH LV, Zhu, 77V r—Ta
VWD BN = R— e T NEEKT DT,
sc_core::sc_set time resolution()Bdi A 2 —/L L TH LN Z EZEEL TS,

set_global quantum() A ¥ > RiE, 70— b « 7 4% M Z5IBUC E - TRET 5, L
ML —NDT o F LRERITE L S 720, get global quantum() A Y > Rix 7 @ —
Jbe 7 B L AR T, set_global quantum() & FEATEZITIE, reset() A Y REBEON L,
B—Hb s 7 g2 LR HRR ST ZEBREE LYY,

get local time() A Y v Rl —Av -« 7% v MR ZIET,

get current time() A ¥ v RiZ, v—A/UEE, 97205, sc time stamp(+H2—H/L « 7%
P4 ]\H%?F’Eﬁ%ig‘g‘o

inc)A Y v Rix, g—h/ « A 7%y MEFHZB I X - T L o— b LI 2 F2RFRH L 0
HelztED 5,

set) A Y v Rid, SIECEINEEZr—L - 7%y MEEICEET D,

need_sync() A Vv RiX, BIfEOR—T1)L « 7%y MERIDR—TL « 7 3 0 HZ ALY RE
UMRFLZ true Z23KT,
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),

k)

)

0)

p)

Bl

sync() A Vv i, wait(m—7A/L « 47 v MR ZIFOH L, FEBEOV I 2 b—1 g Vi
e m—RV DR & DREIAZ &V | reset) A Y REFOHT,

set and sync() A Y v RiL, @I set() A ' »~ R, need sync() AV v K, sync() A » K&
CHERIR A Y v RTHDH, TORAY v REed— =T A4 RLTITWNITRU,

reset() A v~ RiX, compute local quantum()Z PN L, m—Hh/L « 7%y MEFlZ 0 IZR
R

tlm_quantumkeeper 27 7 A compute local quantum() A ~/ = Ni&, tlm global quantum 7 7 A
@ compute local quantum A Y v RZFEONHT,

tim_quantumkeeper 77 7 A7 4 B L F—sX—DT T AV NDOFHEL TR D ZDT T A%
WA U722 Z ZA%AED | compute local quantum A Y v REEEHZ 5 2 LINATRETIEH D3,
EAE TR,

a—J1)b s A7y MR —TL « 7 4 U Z DU EIZ7R S TR, 7 et A% yield
SELMENRD DA, BT wait)ZFFOH S 720 T, sync() A Y v REFFOMT 2 & 258 <
22T 2,

R—T)V - Tk o F DBEBATSEAIRZ HBIRC ST S L 5 2 Landiddeny, Lic
BoT, £ =vT—H% XA T need sync XY v REFFOH L, TS U T sync() & FEOY
m—ﬁ—%‘gb‘i%éo

b_transport() X >~ RiE, O a—/L{ik TZ o — UREAZIL L W =8Aailc, BHE T
yield 5706 Livewy, m—)b « 7781y MEERZ A I 7 - 7 ) 7T — a OfEI,
T =LK B OFEXHE CRILS 415, b_transport()d> 5V M I nb_transport fw()7)> 5
DRY T, A== —FDBset)AY v ROIA— UL ST, 7+ HF L F——Dua—
TV« 7y MRERZRE L, need sync() A Y v RO aZ— U K> TRMIT = v 7 2179
VRS D,

A=V T—ZPRa—H) T 2 LBEBZD LD BRNCETE T AR RLT, FERHH
AT LE > TS B — B LIRFIZIBWV O B ERE U728554, syne() & FEONH
T HDOWTIRINTHIOA R R wait SETHW, BPCRBISE 2 Z0hEE,
sync-on-demand (E:RIZIGS U7-[FH]) LIRS,

sync)ZHBEINIZa— /L LIED &, TURTN T H YTV U TOMERFE->TLE D,

struct Initiator: sc_ module // Loosely-timed initiator

{

tlm_utils::simple_initiator socket<Initiator> init_socket;

tlm_utils::tlm_quantumkeeper m_gk; // The quantum keeper

SC CTOR(Initiator) : init_socket("init_socket") {
SC_THREAD(thread); // The initiator process
m_gk.set_global quantum( sc_time(1, SC _US)); // Replace the global quantum
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m_qk.reset(); // Re-calculate the local quantum
i
void thread() {
tlm::tlm_generic payload trans;
sc_time delay;
trans.set_command(tim::TLM_WRITE COMMAND);
trans.set data length(4);
for (inti=0;1<RUN_LENGTH;i+=4) {
int word =1;
trans.set_address(i);
trans.set_data ptr( (unsigned char*)(&word) );

delay =m_gk.get local time(); // Annotate b_transport with local time
init_socket->b_transport(trans, delay );

gk.set( delay ); // Update gk with time consumed by target
m_gk.inc( sc_time(100, SC_NS)); // Further time consumed by initiator

if (m_gk.need sync() ) m_gk.sync(); // Check local time against quantum

H

)5

9.3, RAA—F-ARUrFa—

9.3.1. q4>baFHI 3y

XA =R+ A F s Fa— PEQ X, bV 7 vary A7V MIBHEMIT B
SystemC DA X MEHHDF 2 —Th 2D, TNEND b T Y7 2 a TERIE & 4L PEQ NIZ
ARSI, BIUED Y X 2 L—3 3 VIR & GOE ST R DA F HFRIIZ 72 S 725 C PEQ 72
SIS ARy (W

20D~ A B— R« A Xk e Fa—Pa—TFT 1 V7 ¢ & UTRES TV S, PEQ I3EFI]7272
FTIERL AT =T A U T« ARANIRBITHEAI T T )T — 3 » OHAZ BfiFEd
5 ECTHEESANCERED B D,

LrL, 22T~ M m— R A XU e Fa—2 b TH, 77BFT AL MY —-
ALK BT NVOFEINETHD, 7708F AL M) —+ XA LK ET/LTIL,
nb_transport()iZ & > CERIERFHZFFD N T V7 v a Va2 ITHARE, PEQ ~OFHHAMH L T\
%, PEQ %, [FhE/RY I = b— 3 VIRFEICHAT D nb_transport() 2—/UIZBET 5% A I 7 -
KAV NERT Y a—Y 7T 5,

PEQ @ notify() X ¥~ R%&, SIHUCT 4 LA ZFELCa—L$5Z LI2ED, PEQ ~F 74
7 a v ERNT D, TICAT Y a—F ~BMEIT O notify() A Y v REFEL TN D,

PEAERFRIHAED X o b—3 3 V] (sc_time stamp) & OIREICfEDIL, R TP v a v
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23 PEQ Ot LT DR L 72D, ARV NDARF Y a—1 i, WNEBRIIZ sc_event 7 7
ZZFIF L, SystemC ORffEA <> MBI L - TEHEEND, [HFHIRIEDA XV MEHAH D
L2 notify() A v RS —/L SNZHATE, OB HAF v L TOM, KbFEHN 2L
— 3 VISR DA KT E F &R D,

PEQ (ZIX 2 FSEANR H - T, TNEN R T YT v a v ORY H UFENREZ: D, peq with_get D
Breld, get event) A Y v K& a—/L3 5 & B0 H LSATREZRIRAED R T 0 o= AZBhEY
HA N NEIKT, get next_transaction) A Y v RiE, &D54 A I T THMTR>TNWD M T
Pr2a D1 %MD DI, BOELI—AENDAY Y KThb,

peq with c¢b and phase DIGEIE, T— Ny 7 « XAV REa LA NT 7 Z5HBUCEERTHZ &
T, ENT U7 v a B HTERCEDT— Ny 7« Ay R3a—L &b, 2O PEQ
ERVWDGAIZIE, @I T rvary ATV b T 2= R AT V=T PO
T, =Ny 7B OGS LTESND,

BIRAICSOWTIT 181 7= —X| 2RO &,

peq with cb_and phase DHAEDFIETIIH A F 2 v 7 7w RAEHHT S, D7, OSCI
JU—=ALTWHY 77 LAY 2 b—F & HWT peq with cb and pahse Z{H 5 7 7V 7r—
varvEaryNA T LRI, SystemC N~y X T vy ANV EA 7 V— RTDRETIC
SC_INCLUDE DYNAMIC PROCESSES ~7 B % E#HT HMENH 5,

9.3.2. AYAEITFALIL

200X AB—F AR F - Fa—0O7 7 AFEFRIL, tim utils/peq with_geth I L O
tim_utils/peq_with_cb_and phase.h ~> ¥ 7 7 A /LT H B,

9.3.3. U5RAER

namespace tlm_utils {
template <class PAYLOAD>
class peq with get : public sc_core::sc_object
{
public:
typedef PAYLOAD transaction_type;

peq_with_get(const char* name);

void notify(transaction_type& trans, sc_core::sc_time& t);
void netify(transaction type& trans);

transaction_type* get_next_transaction();
sc_core:sc_event& get_event();

void cancel all();
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template<typename OWNER, typename TYPES=tIm::tlm base protocol types>

class peq_with_cb_and_phase : public sc_core::sc_object

{

public:

|5

typedef typename TYPES::tlm payload type tim payload type;
typedef typename TYPES::tlm phase type tim phase type;
typedef void (OWNER::*cb)(tlm_payload type&, const tim phase type&);

peq with c¢b and phase(OWNER*, cb);
peq_with_cb_and_phase(const char* , OWNER* | cb);
~peq_with_cb_and phase();

void notify (tlm_payload type& , tlm phase type& , constsc_core::sc_time& );
void notify (tlm_payload type& , tim phase type& );

void cancel_all();

} // namespace tlm _utils

9.3.4 IJL—IL

a)

b)

d)

e)

g)

h)

notify XY v RIZPEQIZ hT W v a b aifi T b, TDORTUHT v a AT t+#2 ORF
T PEQ 22V S, ZZT tl IE, notify A Y > R a— LINZRERTO
sc_time_stamp()23ETECTH 5, 12 Id notify X~ ~ ROSIEITFEE L7z sc_time 25 DIETH
b, TITEAZEITHOHAICIE, T %7 v a % SystemC A7 Y o— T OBHEDFHM 7
= — XA THY 5,

FiE—Z LT, h TV a NIl L) RIEFETHRASHEY HENTH vy,
cNF oW g AN LTIERICER Y BT,

PEQ |ZHRAATREZR b7 L7 o a VEITHIRIZ R0,

[Fl—OBEICER Y HEND b T 37 2 a UvERD 28546, FASHIZIEER CRl—O:
T x—RX ([Al—DOFNHAPAI)) TEINT Y7 a 20 HED,

cancel all £V v RIZPEQ MHa T W7 o a U 2HEEICHIER LYEMREEIZ S, PEQ 2»
ORNT YT a UEHIBRT HME—DHIETH D,

peq with get 7 7 AD7T 7 L— K5 HTdH % PAYLOAD (2%, PEQ THWA T %27 v
3y XA TERRET D,

get event A RiX PEQ NHIRD N7 7 v a &Y H LUATREIC 72 - T2 RFI @A S 4
HANR bADY 77 L AEIRT, Fl—OfHlE7 =—X (Rl—OFT VX YA 7)) THE
DRZ YT v a B HEDGAITIE. A XY MI—E LB Sz,

get_next_transaction A ¥ > RIZPEQ OV HED R Ty vay « A7V s h~DR
A BB, PEQMHED N T W o vay A7 V=s Ml 5, i = — X2
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BINTA Ry MEFIDVREAE LTZFRFZ PEQ M6 b F o7 va 20 32 LT Zpn
e, Z0%DOF A I 7 THE get next taransaction() 2 —/WZ K> THY HFFTh
T BT g ATHENIRE EfkET 5,

) BUEOFHM 7 = —XZBWTZITEND NT7 o7 va Bl 2 0nWEaid,
get_next_transaction A~ RIZNULL RA & Z &9,

j)  peq with_cb and phase 7 7 ADT 7 L— ~ [ TH S TYPES IZi%, PEQ THWS 7
PovarbTz—X - ZATHGELTH FaL - LAY « I TRERET D,

k) peq with cb_and phase 7 7 ADT 7 L— b g#T&H %S OWNER (Z1E, PEQ D =—/L 3y
IR A A NE LTRD Y T AR/ EIEET D, WX PEQ A U AX U AEFFOBEY 2
—/VTHD,

) peq with cb and phase 7 7 AD =2 A N T 7 Z5[$ T % OWNER*IZIE, PEQ @D =—/L/3
v VA AL NE LTHRIOA T V27 hADIRA X EFEET D, @I PEQ A L AX
VABFFOBEY 2= ThH D,

m) peq with cb_and phase 7 7 AD AL A NT 7 Z518TH 5 b IZiE, PEQ D =—/1 3y 7]
BATE L, ZIUTA A BETRTIUTZR BV,

n) peq with cb and phase 7 7 A%, PEQ O N7 W o v ar A7 =7 FORY I LAH
REIZ7ZR2D &, #IZ PEQ D a—Ny 7 B O, 1=y 7 BEBO5 180E, *H&
T 5 notify AV v ROBIEE LTHESNIEHA~ODZRTHY . FHFII TP =
VATV bOBR, B GRIET ==X - ATV =7 bOBRTH D,

0) peq with cb_and phase 77 7 A&, SystemC ¢ SC METHOD 7' &t 275 PEQ D =—/L/3
7 BSOS 7o, a— Ny JEIT T m kT Th DB D,

p) peq with cb and phase 7 7 A%, N7 ¥ T a UIC 1 [EITD PEQ O =2 —/1 Ny 7 BiEK
ZRFOH T, =y BB EFOM L7 T, PEQ D 7o gy A7V =2
N EHIERY %, PEQ D =t—/b 3y 7 B, [Fl— DRl 7 = — X THEIRIFFOH & % wTRE
M dd %,

9.4, ALREABEHDOILER

9.4.1. ArrRFYLaY

WHAAM a—RiE, lxDORT oY I ay - A7 7 baMllx OYEERID 1 DF TDOA A
KRB EGTeZ ENTED L DIHEBEA T Y =7 hADRA o Z OESIN a7 U7 B 720,
CDABN=ALEET, GNP 7y ay - 47V 7 MIFE CHEBEOEE DA v A
B AREENZD Z EIXTE R, ZOHEITIE, A v AX VAEE ORIt 2 2 —F ¢
V7 4—R, Thbb, BED T oW roay « A7V MOz SR URoEEOHE
BRICOW TR~ D,

AV ARE 2 AEAOPLEEORX, thm_extension 7 7 A L [AlFR72 1V \J5 T instance_specific_extension
PIAT T — RNeffi) Z L TIELILD, tim extension EiE-S T, 77— 3 VIR A
V> Rclone & copy from DFEIEZ TR X720 LEFS A7V, D7 7 & A F57151T set_extension
& get extension, clear extension, resize extension (ZHIfRE4LD, A AL o REAYLIED HEHH|
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BRIZPAR— F Z7evy, 72725, set extension Z M52 AR —K 2 M X clear_extension & FFONH &
22T U2 B 720, tlm_extension 27 7 A & [RIERIZ, resize_extensions A Y > NI hF ¥ 7 g -
FT Y =7 NOEIRIEEORIIE BT & T O S iU B 7w,

A VAR A[EA OYEHEIL, instance specific_extension accessor 7 7 ADA T V= N EfHEoSTT
TRASIND, ZDV T AEITE 120 operator() A VY v REFEL, 2D A Y v RiEZT7 7 A X
Yy RENUOHTZ LN TEX LBOREEA 7Y =7 F%iIK7, instance specific_extension_accessor
I IADEADOAT =7 NI, FCRToHrvay A7V y MfEbR s L& TS
2\ YEA TV =7 NORHEDE  h~DT 7B R %52 %,

LUIFDZ 5 AEFTEBNTA 2 ) v 7 ORFEIT 7V r—3 2 S Lo CTEEEDI TEAR B2
% \o %ﬂ@igﬂ%%ﬁ:ﬁb \Tﬁiéﬂé%ﬁﬁ’f‘&')éo

9.4.2. ~NYHEI7ALIL

A AL AEG OPEBRD 7 7 AEFRIE, tlm_utils/instanc_specific_extensions.h -~ % 7 7 A /LD
FiZdh %,

9.4.3. U5RAERH

namespace tlm_utils {

template <typename T>
class instance_specific_extension : public implementation-defined {
public:

virtual ~instance specific_extension();

|5

template<typename U>

class proxy {

public:
template <typename T> T* set_extension(T*);
template <typename T> void get_extension(T*&) const;
template <typename T> void clear_extension(const T*);

void resize extensions();

class instance specific_extension accessor {
public:

instance_specific_extension accessor();

template<typename T> proxy< implementation-defined >& operator() (T& );

35
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| } // namespace tlm_utils

Bl

struct my extn : tlm_utils::instance specific extension<my extn> {

int num; ser-defined extension attribute

35

struct Interconnect: sc_module
{
tlm_utils::simple_target socket<Interconnect> targ_socket;

tlm_utils::simple initiator socket<Interconnect> init_socket;

tlm_utils::instance_specific_extension_accessor accessor;

static int count;

virtual tlm::tlm_sync_enum nb_transport_fw(
tlm::tlm_generic payload& trans, tlm::tlm_phase& phase, sc_time& delay )

my extn* extn;
accessor(trans).get_extension(extn); /I Get existing extension
if (extn) {
accessor(trans).clear_extension(extn); // Delete existing extension
} else {
extn =new my_extn;
extn->num = count++;
accessor(trans).set_extension(extn); // Add new extension

}

return init_socket->nb_transport_fw( trans, phase, delay );

35

...SC_CTOR(Top) {

// Transaction object passes through two instances of Interconnect
interconnect! = new Interconnect("interconnect1");
interconnect2 = new Interconnect("interconnect2");

interconnect1->init_socket.bind( interconnect2->targ_socket );
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10. TLM-1 EF7 TR -1R—b

UFDTIM-1 DAz « 4 27 2—A KO m _fifo Fy gl TFILR AL EZT2—RALT
FU R e AR— MIEIRE LT OSCI EEHETH Y . TLM-2.0 V7 F U =7 OFEMARIZAILHIL T
B3, TLM-2.0 D RN GITTI D BESL TV D, T 2 TIEEEL < filtiuzany,

10.1. TIM1 37425301 —X

VIRTFfFEDNT AR — K+ AV v KT 5 transport( const REQ& , RSP& ) 13 TLM-1 (25
FN TN o723, TLM 2.0 [IZBWTHITINZ Bz,

namespace tlm {
// Bidirectional blocking interfaces
template < typename REQ , typename RSP >
class tlm_transport if : public virtual sc_core::sc_interface
{
public:
virtual RSP transport( const REQ& ) = 0;
virtual void transport( const REQ& req , RSP& rsp ) { rsp = transport( req ); } };

// Uni-directional blocking interfaces
template < typename T > class tlm_blocking get if : public virtual sc_core::sc_interface
{
public:
virtual T get( tim_tag<T>*t=0)=0;
virtual void get( T &t ) { t=get(); }
1

template < typename T >
class tim_blocking put if : public virtual sc_core::sc_interface
{
public:
virtual void put( const T &t ) =0;
¥

// Uni-directional non blocking interfaces
template < typename T >
class tlm nonblocking_get if : public virtual sc_core::sc_interface

{
public:
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virtual bool nb_get( T &t)=0;
virtual bool nb_can_get( tlm_tag<T> *t=0) const = 0;
virtual const sc_core::sc_event &ok to get( thm tag<T> *t=0) const=0;

1

template < typename T >
class tlm nonblocking_put if : public virtual sc_core::sc_interface
{
public:
virtual bool nb_put( const T &t ) =0;
virtual bool nb_can_put( tlm_tag<T>*t=0) const =0;
virtual const sc_core::sc_event &ok to put( tlm tag<T>*t=0) const =0;

1

// Combined uni-directional blocking and non blocking
template < typename T >
class tim get if:

public virtual tim blocking get if<T>,

public virtual tim nonblocking get if<T> {};

template < typename T >

class tlm _put if:
public virtual tlm_blocking put if<T>,
public virtual tim nonblocking put if<T > {};

// Peek interfaces template < typename T >
class tim_blocking peek if : public virtual sc_core::sc_interface
{
public:
virtual T peek( tlm_tag<T>*t=0) const =0;
virtual void peek( T &t ) const { t = peek(); }
15

template < typename T >
class tlm _nonblocking peek if : public virtual sc_core::sc_interface
{
public: virtual bool nb_peek( T &t ) const = 0;
virtual bool nb_can_peek( tlm_tag<T> *t=0) const = 0;
virtual const sc_core::sc_event &ok to peek( tlm_tag<T>*t=0) const=0;

}s

© Copyright 2009 JEITA, All rights reserved

— 262 —




template < typename T >

class tim peek if':
public virtual tim_blocking peek if<T>,
public virtual tim nonblocking peek if<T> {};

// Get_peek interfaces template < typename T >
class tim_blocking get peek if:
public virtual tlm_blocking_get if<T>,
public virtual tim _blocking peek if<T> {};

template < typename T >
class tim_nonblocking_get peek if':
public virtual tim nonblocking get if<T>,
public virtual tlm_nonblocking peek if<T> {};

template < typename T >
class tim get peek if:
public virtual tim get if<T>,
public virtual tlm_peek if<T>,
public virtual tlm_blocking get peek if<T>,
public virtual tim nonblocking get peek if<T>

} // namespace tlm

s

10.2. TLM-1 fifo /2271 —X

namespace tlm {
// Fifo debug interface
template< typename T >

class tim_fifo debug_if: public virtual sc_core::sc_interface

{

public:
virtual int used() const = 0;
virtual int size() const = 0;

virtual void debug() const = 0;

// non blocking peek and poke - no notification. n is index of data :

/1 0 <=n <size(), where 0 is most recently written, and size() — 1 is oldest i the one about to be read.

virtual bool nb_peek( T & , intn ) const =0;

virtual bool nb_poke( const T & ,intn=0)=0;

35
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// Fifo interfaces
template < typename T >
class tim fifo put if:
public virtual tlm put if<T>,
public virtual tim_fifo debug if<T> {};

template < typename T >
class tim fifo get if:
public virtual tim_get peek if<T>,
public virtual tim_fifo debug if<T> {};
} // namespace tlm

10.3. tim_fifo

namespace tlm {

template <typename T>

class tim _fifo :
public virtual tim_fifo get if<T>,
public virtual tim_fifo put if<T>,
public sc_core::sc_prim_channel

{

public:
explicit tlm_fifo(intsize =1);
explicit thm_fifo( const char* name , intsize =1);
virtual ~tlm_fifo();

T get(tlm_tag<T>*t=0);
boolnb_get( T& );
boolnb_can get( tlm_tag<T>*t=0)

const; const sc_core::sc_event &ok to get( tlm_tag<T> *t=0) const;

T peek( tlm_tag<T> *t=0) const; bool nb_peek( T& ) const;
bool nb_can peek( tlm tag<T> *t=0) const;
const sc_core::sc_event &ok to peek( tim_tag<T> *t=0) const;

void put( const T& );
bool nb_put( const T& );
boolnb_can put( tim tag<T>*t=0) const;

const sc_core::sc_event& ok to put(tlm_tag<T>*t=0) const;

void nb_expand( unsigned intn=1);

© Copyright 2009 JEITA, All rights reserved

— 264 —




void nb_unbound( unsigned intn=16);
bool nb_reduce( unsigned intn=1);
bool nb_bound( unsigned intn );
boolnb_peek( T &, intn ) const;

bool nb_poke( const T & ,intn=0);
int used() const; int size() const;

void debug() const;

static const char* const kind_string;

const char* kind() const;

35

10.4. 7HISR-ABIT—RETF) VR R—F

TF YA e R— M, O R =3 MTEEND N T W7 o g ok D ibrishe,
B3, BSRED EMeE A T =« 7 35 L HMERED N L — DR A BUET 572 E A FEBT 5701
s,

TFHUVUA < R—=bDbo L RUZZAIL, —2DTF YA« R— sDMEROF v 3 (7
A TGAIN=) AV RARETH Y, TF VU A « iR— MIE LT write()Z2 2 —/L L7z & &2
TNENDY T A7 T A 3=k LTCRE—O write()z 23—V S5 L9752 ThD, 77
VIR e R—= NI EEEDOY T AT TANR—TH LT, RTLHIENTE, A RL
72 THEEDIRN,

ENENDYT AT T A4 3—F, tlm analysis_if O write) A Y v R&FETLH, ZORX Vv N
const reference |2k > C b 7 U7 a TSI, BT AT T A AN—FTEBITIELE FATT D,
L TR TAN=N TP T a0 DTATEA LR L TBE WL ) RGEI12E,

HChZ %27 3 (generic payload) (Zxf9 % deep copy() X v REATV, VT A7 T4

NeBEHERIE—LTERLEZ b T oY 7 2 a v ORBLEICARY A TATVEREITY 2 L1

2%,

TFV LA R= MIETAOBELDOHDICED L K 57 Z LR LTANW TR LT, 20
D ARATZE DM 7 RHTESRE D O L 72 14U e 57V, tlm_analysis_if 1 > % 7 = —2A
lE, tlm write if /K L7227 7 A TH D, 2D tm write if 1Z, 77V > AD BT TIERL
O BRI HHEHRETH D, FlziE, 193 XA B—R -+ A X b« Fa—] [TBNTHEHND
nTns,

tim_fifo |%, tlm_analysis triple &9 N7 7 g & BRG], K TREZE 0O R
—RLTW%,

10.5. 95RER

namespace tlm {
// Write interface
template <typename T>

class tim_write if : public virtual sc_core::sc_interface {
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public:
virtual void write( const T& ) =0;
15

template <typename T>
class tim delayed write if : public virtual sc_core::sc_interface {
public:

virtual void write( const T& , const sc_core::sc_time& ) = 0;

}5

// Analysis interface

template < typename T >

class tlm_analysis_if : public virtual tim_write if<T>
{

i

template < typename T >

class tim_delayed analysis if : public virtual tim delayed write if<T>
{

¥5

// Analysis port
template < typename T>
class tlm_analysis_port : public sc_core::sc_object , public virtual ~ tIm_analysis if<T >
{
public:
tlm_analysis port();
tlm_analysis port( const char * );
// bind and () work for both interfaces and analysis ports, since analysis ports implement the analysis interface
void bind( tlm_analysis if<T> & );
void operator() (tlm_analysis_ if<T> & );
bool unbind( tlm_analysis_if<T> & );
void write( const T & );

}

// Analysis triple

template< typename T>

struct tlm_analysis_triple {
sc_core::sc_time start time;
T transaction;

sc_core:sc time end time;
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// Constructors

tlm_analysis_triple();

tlm_analysis_triple( const thm_analysis_triple &triple );
tlm_analysis_triple( const T &t);

operator T() { return transaction; }

operator const T& () const { return transaction; }

b

// Analysis fifo - an unbounded tlm_fifo

template< typename T >

class tim_analysis_fifo :

public tim_fifo<T >,

public virtual tim_analysis if<T>,

public virtual tlm_analysis_if<tlm analysis_triple<T>> {

public:
tlm_analysis fifo( const char *nm ) : tim fifo<T>(nm, -16) {}
tlm_analysis_fifo() : tlm_fifo<T>(-16) {}
void write( const tim_analysis_triple<T> &t ) { nb_put(t); }
void write( const T &t) { nb_put(t); }

i
} // namespace tlm
10.6. JL—IL
a) tlm write if & tlm analysis if (£, B\, rRIvo—Ta VL, o7 ayX o TOA

b)

g)

h)

HT72—ATHY, 5IETEIND b T o7 o g AL CHIRIZGNE LT iude 578
v,

tlm_analysis_port D2 A 8T 7 ZF IR— FDA VAL L AL DIFHN A5 1H s LT
b, ZAUT, RN—RAZ T AD sc_object IZIESND,

bind AV v R, YT RIZ TANRX—=DTF VA« AR— DA U AH L AZBEE L., write
A ROMRINT & ZIBGRENT T AT T A X—ND write A Y v ROBMINS, 8
MDY T AT FGANR—5E—DT TV AR— " VAR AT 52 L b ATHE,

operator() %, bind) A Y v R&[Al—,

YT AT TAX=DHN 0 THo> THIEDRV, TOEEITIE. wiite) A Y v NiHMaE S
720N,

unbind() A ¥ v RiX, bind)DOWHiTHY, 7 ZA7 FA4/3—D Y X b HIBRE D,

tlm_analysys port @ write() A ¥ v RBMHINTGE ., EOR— MIFER SN X TOV T
A7 TA NI LT, write() A Y > RS const U 7 7 L U AD5 1L & IS,

write() A Y v NliZ/ 7 yXx 7 Tho | EDFERIEDHIT wait() &5 A TIEWNT 720,
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i) write() £ > FIZ, constreference (2L > THESNZ F T W7 2 a P ORNESL, ZOF DR
A BIOT =4 (data, /A A F—TWES) ZEIHRZ TIENT 7220,

j) b L., write) A Y > K28 return T5RNZZED T o7 a7 MR L TOML
BEZETTLHIENTERVWERIZIE, ILWE I o var - AT7V=2 4
deep copy) A Y v RIZX o> Tabt—LThoITT 5, abt—SnicA7 V=27 hOAEY
IV TR FAN—DPEEEA D,

k) tlm analysys fifo 7 7 AD a2 A 8727 Z1X, bound S T7Ze0 tim_fifo Z4ERKT 2,

) tlm analysys fifo 7 7 A write() A /> RiZ tlm_fifo ~—Z 27 7 2D nb_put() % [Fl—D5 % &
& BITFEOMT,

il

struct Trans // Analysis transaction class

{

int i;
¥

struct Subscriber: sc_object, tim::tlm_analysis_if<Trans>

{

1

Subscriber(const char* n) : sc_object(n) {}

virtual void write(const Trans& t)

cout <<"Hello, got "' << t.i << "¥n", // Implementation of the write method

SC_MODULE(Child)

{

tlm::tlm_analysis_port<Trans> ap;
SC_CTOR(Child) : ap("ap")

SC THREAD(thread);

void thread()

Trans t= {999};
ap.write(t); // Interface method call to the write method of the analysis port
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SC_MODULE(Parent)
{
tlm::tlm_analysis_port<Trans> ap;
Child* child;
SC_CTOR(Parent) : ap("ap")
{
child = new Child("child");
child->ap.bind(ap);
H
}5

SC _MODULE(Top)

{
Parent* parent;
Subscriber* subscriberl;
Subscriber* subscriber2;
SC_CTOR(Top)
{

parent = new Parent("parent");

// Bind analysis port of child to analysis port of parent

subscriber] =new Subscriber("subscriberl");

subscriber2 = new Subscriber("'subscriber2");

parent->ap.bind( *subscriber1 );

parent->ap.bind( *subscriber2 );

// Bind analysis port to two separate subscribers

// This is the key feature of analysis ports
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11. Glossary (FH

G )

7 HIE SystemC LRM I TES - STV 5 R

Words Descriptions SREE FiRH

adaptor A  module that connects a | 7HSH AUV I PO et
transaction level interface to a pin VAT e— ALY e L .
level interface (in the general sense BT -—2B. b LT
of the word interface) or that B BB D h \? B “/\a
connects together two transaction - S V’:L A BT = A
level interfaces, often at different - ot / \«/ - "
abstraction levels. An adapter may ?*ﬁﬁ#é TV i/ Vo %f‘i %
be used to convert between two Tuban e FALTTRES R
sockets specialized with different 72200V NEERT AT
protocol  types. See bridge, DICHWBEND, 77U v
transactor. NSS4 A | 5

approximately timed | A _modeling style for which thf:re T a T A | ANE D LRI FTRE 2 R RE & b s

(AT) exists a one-to-one mapping | R Y —.H o4 | LEIEMY 77 LA TTIL
between the externally observable | ,, 1« DOWBEIT — St — KSR X . 7
states of the model and the states . TR N

. ; DX DR AETE i®)

of some corresponding detailed ; );L:,E é‘ﬁ;;ﬁ;&:f?b 9 (Eﬁ,ﬁ
reference model such that the ;ﬁ . ]‘ / . CiE 2
mapping preserves the sequence of f%T V7 Hﬂ ALA Ny FA
state transitions but not their IV TREITER SR,
precise timing. The degree of Ny S
timing accuracy is undefined. See A7 ER) BB,
cycle approximate.

attribute Data that is part of and carried with | 7 h U B2 — | TV 7 g o CEENS.

(of a transaction) the transaction and is implemen.ted N A 7‘:/ gy TV 7
as a member of the transaction KDORAL AL L CEESNSET
object. These may include — & EF LS BUS b L
attributes inherent in the bus or ° o _
protocol being modeled, and < l]j:7\\l:’ b jlv(#&ﬂéﬂ?—}i
attributes that are artifacts of the /«]; Je f —h ALY f 7
simulation model (a timestamp, for FLvial—var--E7V
example). DR S E T,

automatic deletion A generic payload extension | H#E)HI|5 HENHIBEDO =D~ —7 &z
marked for automatic deletion will WHAA a— RIEEX R o5
be deleted at the end of the poay sS4 TEA BDKD
transaction lifetime, that is, when R R S I N R
the transaction reference count : . NN
reaches 0. ?Hg\ﬁ ,7 M I\ 75\ 0 @u%’?‘*é (I: ~

HIBR 415,

backward path The calling path by which a target | X v 7 U — | X —4F o hxnf VX —a xR T

or interconnect component makes INIPAYZS FeayvdR—x2 "NBIOA >

interface method calls back in the
direction of another interconnect
component or the initiator.

H—aky b arE—% b
A =V T— DXL VA
Tax—A s AV K« a—LN
v 7T HBMERT 584,
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base protocol A protocol traits class consisting of | JiA ' v k= | JLHNA @— F & tlm phase ¥
the generic payload and tlm_phase | ;1 AT AdFa haro kL
types, together with an associated 4 (traits) 7T ATHY . b
set of protocol rules which together SLH sy e LAUL - BT
ensure maximal interoperability o " ‘
between transaction-level models VDRI ERIRE D ?FE HAIAE
EHEICTH-OEE Y o
7' b= VBRI E RO,
bidirectional A TLM-1 transaction level | W AHMA v &% | TLM-1 D N7 9 - L
interface interface in which a pair of | 7 - —=x N e f BT 2—RA, NT
transaction objects, the request and Broay e FTo2s FOR
the response, are passed in 7 US TR RE L AR AR
opposite directions, each being S . o N
passed according to the rules of the THTRESTIC, %/j\ﬂ'nﬂ/(
unidirectional interface. For each YT = ADN—) VG;T’]? =S
transaction object, the transaction EEEND, FhT7v ¥ 7 a
attributes are strictly readonly in N R VE S/ B NN N /4
the period between the first timing vary T MNIEa—RMNINT
point and the end of the transaction VWY g AR IR T R
lifetime. CHAH LR, (HaeEEHm
QEVARANAN
blocking Permitted to call the wait method. | 7'z v %> 7 | wait B A ERHT Z L 38X
A blocking function may consume NTW5A, 7uvx 7B
simulation time or perform a SIal—y g LIRS
context switch, and therefore shall B k. aLvF AR e AL
not be called from a method RN e .
process. A Dblocking interface y\ 7‘?}‘ Do LAt T A
defines only blocking functions. F-7et X‘z)) SIFONH LTI
WiFRWn, TayXr s 4
X7 x—AX 7wy % T
DHEET D,
blocking transport | A blocking interface of the | 7 o v & o | TLM-2.0 fE#icBIT 57 2 v %
interface TLM-2.0 standard which contains | /'« NS o AR | VA v T2 —ATHY ., 7277
aB singleh met}lllod letran§p0rt. —he A HT | —DDAY v Kb transport 7> 5
eware that there still exists a _ AR
blocking transport method named == 2% TLM-1 %Tﬁ%@ ;DKVC&)\Z)
transport, part of TLM-1. tre}nspori & OGZ' DTy F L
J e bTUAR—=F AV YR
ITER L L THFET D FICHER
Ih7zuy,
bridge A component connecting two | 7Y v BERY NT—T D28 A

segments of a communication
network together. A bus bridge is a
device that connects two similar or
dissimilar memory-mapped buses
together. See adapter, transaction
bridge, transactor.

FEERT D I R— R b,
NA « TV oIE 2 DDA
BT DT NA R NTETH |,
(NI rvary 70y
VI, ThNF oy &) 2R,

© Copyright 2010 JEITA, All rights reserved

— 261 —




caller

In a function call, the sequence of
statements from which the given
function is called. The referent of
the term may be a function, a
process, or a module. This term is
used in preference to initiator to
refer to the caller of a function as
opposed to the initiator of a
transaction.

MOV Lot B
¥

b5 EERH L TWDE
., TatvA, EVa—, T
OHEX, hTFYF I aro
f =T —HELTTIERL,
B OO LTE LTA =
T EETEXICLL bR
Do

callee

In a function call, the function that
is called by the caller. This term is
used in preference to target to refer
to the function body as opposed to
the target of a transaction.

ROV LS
”

FEOVH Ut Bk HIEON &
L%, ZOHREX. FT W
JvaryPF—rFy hELTT
172 <, MEONH & D BRI
LLTCH—Fy hEefETLEEIC
K< fEbns,

channel

A class that implements one or
more interfaces or an instance of
such a class. A channel may be a
hierarchical channel or a primitive
channel or, if neither of these, it is
strongly recommended that a
channel at least be derived from
class sc_object. Channels serve to
encapsulate the definition of a
communication mechanism or
protocol. (SystemC term)

F v R

1 DDAV E T 2 — 2% E
BlLler 72 bLFE, 20
I TGADA L AB A, F v F
JEREE T v x v, TV 2T 4
T T R, F D ThIF IR,
sc_object 7 T A&k LIZF ¥
KDL B END, Fr =%
MIza I a=r—a VD
L7 e harrDERLE
W9 DD, (SystemC
FHGE

child

An instance that is within a given
module. Module A is a child of
module B if module A is within
module B. (SystemC Term)

HDHEY 2—LDOPICA L AH
VAENELD, EYa2—/VB
DHIZEY 22—V A NHDHR
H, BEVa—VAITEY 22—
BD1+Ths,

combined interfaces

Pre-defined groups of core
interfaces used to parameterize the
socket classes. There are four
combined interfaces: the blocking
and non-blocking forward and
backward interfaces.

WMEA 2T
= — A

Iy NI TGARENTAZTA
AT HOBLNLDERII
a7 A H T2 —ADT )V
— 7 RD 4 ODFEEA BT
T ANBHD: TayxTLl
Jrvduyxrly, 7 U—F
LRI U—FK (AL
AHET2—A,

component

An instance of a SystemC module.
This standard recognizes three
kinds of component; the initiator,
interconnect  component,  and
target.

IR —R

® % SystemC € =2 —/LD—A
VAL A, BD SystemC E Y
2D~ A AR A, TD
BRI = o—H" X
—a X k2R —F b,
Z—5y b 3 A R—X
Y RERBILTWDS,
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convenience socket

A socket class, derived from

tlm_initiator_socket or
tlm_target_socket, that
implements  some  additional

functionality and is provided for
convenience. Several convenience
sockets are provided as utilities.

{fF) 7 7 b

tlm_initiator_socket 7>
tlm_target socket 7> H YR L 72
Yy NI TGATHY, fAIbh
DIEINFERE 2 ELE LT, FfEME
Diewittsng, 2 —7 1Y
T4 & LTHE@ofER Y 7y b
N EN D,

core interface

One of the specific transaction
level interfaces defined in this
standard, including the blocking
and non-blocking transport
interface, the direct memory
interface, and the debug transport
interface. Each core interface is an

interface  proper. The  core
interfaces are distinct from the
generic payload API.

Ay AR T
=—A

COEHRETERIND T Y
Jay e Lo fUH T 2
— AT, DOV DA L H T
z— ALK LTCEDLT, T
VW Ivay e AT BT T
L— b« T X H L LTRD,
a7y e A HF T 2—RTA HF
Tx—AR TN THbH, a7l -
A BT 2 —RFPHARA 7 —
R API & 13E 9,

cycle accurate

A modeling style in which it is
possible to predict the state of the
model in any given cycle at the
external boundary of the model
and thus to establish a one-to-one
correspondence between the states
of the model and the externally
observable states of a
corresponding RTL model in each
cycle, but which is not required to
explicitly reevaluate the state of
the entire model in every cycle or
to explicitly represent the state of
every boundary pin or internal
register. This term is only
applicable to models that have a
notion of cycles.

YA 7 NAERE

ETINOINTER T, HDEHIA
I VTOET ILOWEED TR
T3, fiEoT, ETLOIREE
L ENICKHET D RTLET LD
S FTRE 7R AR & Ot AT
IRHEY A I TELET Y
T e RBA ), 2L, YA
7V TET IVERORED TR
fli, &2TOHNBE Y, WEL Y
AL ORHEE RS Z LITERS
v, ZoHEEX, 1o
DS EFOTT MO R D
nas,

cycle approximate

A model for which there exists a
one-to-one mapping between the
externally observable states of the
model and the states of some
corresponding  cycle  accurate
model such that the mapping
preserves the sequence of state
transitions but not their precise
timing. The degree of timing
accuracy is undefined. This term is
only applicable to models that have
a notion of cycles.

B A 7 UL

T L OB FTRE 7R R &
ZOETMIFNET DY A 7 v
FEETT VOREBMIC TR 1O
AT T DA e ET L, FD
RS, RIEERS & REF T
D, LRI H A IV TIREr
L7V, ZA 32 T ORSEILE
FEINW, ZOREZ, VA
I NVOBEEFFOET MZDOH
fEbh b,
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cycle count accurate, | A modeling style in which it is | ¥ 7 LK | EF L DOREEL ZDEFT VITK
possible to establish a one-to-one | g K5 4 | 93 RTL &5 /L DOAEELH| A]

cycle count accurate = . e R

at transaction Z(f)rrtiiporllllizlgea?gv:iin ézfe:ﬁzﬁs a SRR 'C RE7RIREE L DT, F T "j‘ 7

boundaries observable states of z DFA T NG| va R ERT I A7 -
corresponding RTL model as L Tf4) / k f%ﬁf?# -7 }I:ﬂ‘f;
sampled at the timing points & ZC 1 Xk lQ@ﬁJ‘t‘H”ﬁ‘Eyﬁb
marking the boundaries of a BmET VT P AT A A
transaction. A cycle count accurate I NVEREEET TR TOIA
model is not required to be cycle JIIVTH A T IKEETH H Y
accurate in every cycle, but is IS, BEBERIRREL N T
required to accurately predict both Proa L BRTELEINS X
b faiond s ad e A3y
points as defined by the boundaries “6‘2-4) 7\‘/ ]\/%U))EE@:%Y’E” sh
of the transactions through which LDIERRDLND,
the model communicates with
other models.

declaration A C++ language construct that | 55 C++7’'a 7T N D4R 7 E
introduces a name into a C++ AL, CHHar "L TRFD4
program apd speciﬁ.es how the BiZ W ICRIRT _RE AT
e Rl i et 75 oo, Tt

. = . =

definitions. For example, a class b iliﬁﬁ 5 7251’ Yo {ilJZ_l;t:L‘ 77
declaration specifies the name of X B& _{i 77 A% ;5’ HLE ?‘:6
the class but not the class MW, TT A AUNR=THEL
members, while a function ewn, —77, BEEESIE, B
declaration specifies the function DIRT A B LA R 2 e
parameters but not the function %, (3% #2M) (C++AE)
body. (See definition.) (C++ term)

definition The complete specification of a | EF% B, B, B o — |k

variable, function, type, or
template. For example, a class
definition specifies the class name
and the class members, and a
function definition specifies the
function parameters and the
function body. (See declaration.)
(C++ term)

DSERIRBIE, FlxX, 77 A
ERILT TALE T TR« A
N—%2BET D, BEERIL,
BB DT A B L BIHRIR % M
ET 5, (E51 &) (C++H

i)

effective local time

The current time within a

Khw —n

TURIN e T AT YT T

temporally  decoupled initiator. | ;L . &1 A DA = — & DEALED B
effective_local time =
sc_time_stamp() + effective_local_time =
local time offset sc_time_stamp() +
local time offset
exclusion rule A rule of the base protocol that | HEfIRA] MY 7y bRV 722 b

prevents a request or a response
being sent through a socket if there
is already a request or a response
(respectively) in progress through
that socket. The base protocol has
two exclusion rules, the request
exclusion rule and the response
exclusion rule, which act
independently of one another.

HZVE VAR ZADH DA
FOY Yy RhTYIJxARE L
ARVADEFEBINBRNE I
THEAT T banLoHAl, &K
AK7wa hariZizV 7= A o
HEfEHR] & U 2R o 2 O PEh
Hlo 2 sogethiHAAZH 0 . %
BT EWITMSLIZEMET B,
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extension

A user-defined object added to and
carried around with a generic
payload transaction object, or a
user-defined class that extends the
set of values that are assignment
compatible with the tlm phase
type. An ignorable extension may
be used with the base protocol, but
a non-ignorable or mandatory
extension requires the definition of
a new protocol traits class.

IS

WA e—F - v T
ay ATV MTRTNA
Hiv, MO—FEICEREIR S
—PERA TV b, HDHW
% tlm_phase %A FIZHRA=
RFTINIRMEDY v b ZYRET
La—WERZ 7 A, EEARE
JEARIZHEAR T 1 F & —fElC
AL TSH LV, EHETE A
WIRBE, 372 B YRR I
LW haro kLAY
(traits) 7 T ADEZRE NLE L
T 5,

forward path

The calling path by which an
initiator or interconnect component
makes interface method calls
forward in the direction of another
interconnect component or the
target.

TH T — RN

A= m—Finf B —aARy
R s R RRBIOA
H—aRxg |+ arR—x2Fh
N — NDEEIZA o H T
T—RA e Ay R a—g5h
BRI 532,

generic payload

A specific set of transaction
attributes and their semantics
together defining a transaction
protocol which may be used to
achieve a degree of interoperability
between loosely timed and
approximately timed models for
components communicating over a
memory-mapped bus. The
attributes are partitioned into those
applicable for all models, and
those only applicable for
approximately timed models

PHNA v —

ANV I ) =
—btDEY FEAEY v
K e RZ2&EALTHETDLa
R—F L FONL—XY — « A
AR, TFuFs ALY —-
ZA LK ETNMOH DIEE
OAFHZZERT D700
T A4 AR, T Py E2—F
1. B TOEFNMIMEZDLHD
Er7uXx AL RN — XA
LR EFTNMZOMEZD HD
Ly sns,

global quantum

The default time quantum used by
every quantum  keeper and
temporally decoupled initiator. The
intent is that all temporally
decoupled initiators should
typically synchronize on integer
multiples of the global quantum, or
more frequently on demand.

7a—N) ey
* B A

TRTDT B D F—r3—
CTURTN T T YT
SN A = —Z AT
H.HEDEA LT B A,
BMIZT_XTOTRIL - F
By VT I = —
ERWEIZ T e — )L - 7 v
Z LOEEHE, Fioik, BRI
U T X BRI A B D R
EThHHLEND Z &,

hierarchical binding

Binding a socket on a child module
to a socket on a parent module, or
a socket on a parent module to a
socket on a child module, passing
transactions up or down the
module hierarchy.

BN T
Y

HES 22— LDV b ~TFE
Ca—NDIry NENRAL R
T5, HHINVITFES 2—LD
Iy MRV 2—ND YV
v FONRAL LV RTBHHE, £V
—NVEEE LN ->TRT Y
JvarEZIFETENTE
2o
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hop

The interface method call path
between two adjacent components
en route from initiator to target. A
hop consists of one initiator socket
bound to one target socket. In
order to be transported from
initiator to target, a transaction
may need to pass over multiple
hops. The number of hops between
an initiator and a target is always
one greater than the number of
interconnect components.

A

A= T—EZINEX =7y FD
REEDOBPITH D 2 >OPET
LariR—xr MDA H T
T—RA AV y Fea—n (D
NRA) Wy NI E—7 v bV
vy b HFRIOLDEA = T—
eIy NERIOLORH D,
A=V Z—ENLH =7y MZ
Rt 572D b T o v
NIEE DR > T O B
ERBYGEDRDDH, A=V T—
B e s =0y NEOKRy 7O
XA v Z—arR—% hDE
L VHEIZ1 2%,

ignorable extension

A generic payload extension that
may be ignored by any component
other than the component that set
the extension. An ignorable
extension is not required to be
present. Ignorable extensions are
permitted by the base protocol.

T A1 W] BE 70 BE
b

PWIRZRELIZa sy R—x v b
SO aR—x MG L
D, FLHAA 7 — LR,
AR AT RE 72 YR IR IR T e
W, AR RTE AR EIRIZEAR T 1
Fa L CHEMAFRETH D,

ignorable phase

A phase, created by the macro
DECLARE EXTENDED PHASE,
that may be ignored by any
component that receives the phase
and that cannot demand a response
of any kind. Ignorable phases are
permitted by the base protocol.

AR 7
= —R

DECLARE_EXTENDED PHASE
v/l oTELBND 7 =—
AT, 72— REZITERAM D
TUR—FR R, Wb L
AR AL MBELE L a R
—X v DI ERIND, &
HENDE 7 2 —X3EAT T
IV THEHAIBEETH B,

initiator

A module that can initiate
transactions. The initiator is
responsible for initializing the state
of the transaction object, and for
deleting or reusing the transaction
object at the end of the
transaction‘s lifetime. An initiator
is usually a master and a master is
usually an initiator, but the term
initiator means that a component
can initiate transactions, whereas
the term master means that a
component can take control of a
bus. In the case of the TLM-1
interfaces, the term initiator as
defined here may not be strictly
applicable, so the terms caller and
callee may be used instead for
clarity.

f=vx—XF

NS U g REBETEXD
TV a—)b, f=VZ—X Tk
TV I arDITALTEA DL
Db IZ, hTUY T
Ve ATV FOIRREE VI
kd+22&, LT, FTUHF
gay ATV YR
T 50, FEFHEAHTLEL
BhHbd, A =v=—X T~
ALTHY, ~AHZTWHEA =
E—HThDH, 2L, 1=
vE—X LS5 HEINT UV
7 vavERBTLIEOTE
LaryR—xr MNeEKRL, <
A B EF D AT A A ORI &
WMozt TELarR—3r
N EBEWRT S, TLM-1 A X% 7
=—AZBWNWTE, = =—
&L= 5 IR LY T
Wiz, R VIO Lt
%, MOV LAER S L v o iz
HFEZ > THMEIZT 2008 &
A

© Copyright 2010 JEITA, All rights reserved

— 266 —




initiator socket A class containing a port for | f = > = — | T T— K« RZA LD, fF
interface method calls on the | % . v 4 | Trx—RA s Ay R a—m
forward path and an export for FODOR—F2ETer S5 A K
interface method calls on the N . o
backward path. A socket overloads p\‘ Ay 7 —F : /\?ij:@/(
the SystemC binding operators to SITm— A A / v K==
bind both port and export NDIZDDET AR— b, IO
iy MEIFR— ML= AR —
N OW S ENA 2 RTDT2DIT
SystemC DA > REE T %24
—nR_—nm— K735,
interconnect A module that accesses a| Af X —ax | G H¥FrTary - F TV
component transaction object, but does act as | v e K — | NMZT 7 BRAT BN, O LT
an initiator or a target with respect VA vHZ g ItLTA =T
to that transaction. An interconnect B ANEA — Sy R E LT
component may or may not be .
permitted to modify the attributes {/E‘ﬁﬁjqé{—\‘/f e A E—
of the transaction  object, ROL—=/ZHEST, A H—
depending on the rules of the axy b arAR—R DB
payload. An arbiter or a router VANV I i /A
would typically be modeled as an DT M) Ea— E2EETLZ
interconnect ~ component,  the L AR E LS ND,
alternative being to model it as a
target for one transaction and an
initiator for a separate transaction.
interface A class derived from class | 4 > % 7 = — | sc_interface K L7=27 T X,
sc_interface. An interface proper | =z AR Te—A T A L
is an interface, and in the BT e—RA, FT Vs MER
object-oriented sense a channel is . > N
also an interface. However, a PDEBRTH, 9:)() Z\/I/%)/f “Z
channel is not an interface proper. =R, TS L, o?"fvci\/l/bi
(SystemC term) A H T 2—RA - FaXTIER
VY, (SystemC H7E)
Interface Method | A call to an interface method. An | f > X 7 = — | f U H T x2—R « XV v RO
Call interface method is a member | z . 2V o R« | VL, £ H Tx—RA « A
function declared within an — NS . — <
Aty interface. The IMC paradigm s ;; ;ij / &7: AN
provides a level of indirection - - //\E'@?ﬁo “IMC Ot
between a method call and the #ﬂgéif 7;/ v R B%U\Hj L&A
implementation of the method Yy RORIED 5y B fe kT
within a channel such that one Do BlAIE, MO LTI i
channel can be substituted with hzx 2 < FrRrAo
another without affecting the BEMEZNARE S D,
caller. (SystemC term) (SystemC JHFE)
interface proper An abstract class derived from | f > % 7 = — | sc_interface Z k& L7=Hi% s 5
class sc_interface but not derived | =z . 7z /< Z (72721, sc_object IFfkHE L

from class sc_object. An interface
proper declares the set of methods
to be implemented within a
channel and to be called through a
port. An interface proper contains
pure virtual function declarations,
but typically contains no function
definitions and no data members.
(SystemC term)

W), A H T 2= T
IEF v FVNTRESND A Y
vy REES L, TNHIEHR—F
EALCHOHEEND, X
7 x— A« T u oo —F
YARBOES ERON, W
. BER, T—F - AU
I3FF72 720, (SystemC FI#E)
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interoperability

The ability of two or more
transaction level models from
diverse sources to exchange

information using the interfaces
defined in this standard. The intent
is that models that implement
common memory-mapped bus
protocols in the programmers view
use case should be interoperable
without the need for -explicit
adaptors. Furthermore, the intent is
to reduce the amount of
engineering effort needed to
achieve interoperability for models
of divergent protocols or use cases,

although it is expected that
adaptors will be required in
general.

FHAA A

COEWETERT DA X T =
— A& LizkD, Bigo
FHAIO RS ay s L
YL - BTV T A T X
HEHTRDHZ L, ZOEWKIT,
PV 2 — A7 — ATl A £
Je<wy R N"Z27m han
ERELZETATE S X —A
L CHAEMMTEAIZTZEN
I, I, BigoeT
f=a), 2—A7—Z2ADOFT )L
WZOWNWThH, —IZIFTHE T4
DERENDD, HEFRHD
OOFMEHIZ EWT 5,

interoperability layer

The subset of classes in this
standard that are necessary for
interoperability. The
interoperability layer comprises the
TLM-2.0 core interfaces, the
initiator and target sockets, the
generic payload,
tlm_global_quantum and
tlm_phase. Closely related to the
base protocol.

A BFRT
=)
JV

HERM A DT DI LB RED
I IADY Ty by A FA
~NZ7vU T g LA vk
TLM-2.0 a7 « f VF T = —
AL A=V E—=FEE—=F b
DV b WAL m— F
tlm_global quatum & tlm phase
ERERRT D,

BRICHAT T b LR
50

lifetime (of an object)

The lifetime of an object starts
when storage is allocated and the
constructor call has completed, if
any. The lifetime of an object ends
when storage is released or
immediately before the destructor
is called, if any. (C++ term)

(A7 =
N2
PN

FT 2T v DTATHA N
X, A P L—URB LA T 1
F—RNEh, avA T 7 X
O UAE T LIZREICBIgh &
N, FLTARL—=URY Y —
AZNTRE, L LLIEFET AN
7 BRSNS ERTICKET
3%, (C++HEE)

lifetime

(of a transaction)

The period of time that starts when
the transaction becomes valid and
ends when the transaction becomes
invalid. Because it is possible to
pool or re-use transaction objects,
the lifetime of a transaction object
may be longer than the lifetime of
the corresponding transaction. For
example, a transaction object could
be a stack variable passed as an
argument to multiple put calls of
the TLM-1 interface.

(b 97
ard)IA
THA N

FZUY T g URENT o
TRFIZhRE D, WD ET
ORHOBRMER T, bT W
gvay e F TV NI —
JVE IR S 402 FTREME A
2%, TORNT YT =
VeF T NDTATEA
A, G TD TV v
VHEDSA TEA ALY RN
BENRHD, Blzix, v7 o
sgvay e F 7V M,
TLM-1 A & 7 = — ZADIEUH
LD L 91T, HEOFIHAZ
v I INDELH D,
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local quantum

The amount of simulation time
remaining before the initiator is
required to synchronize. Typically,
the local quantum equals the
current simulation time subtracted
from the next largest integer
multiple of the global quantum, but
this calculation can be overridden
for a given quantum keeper.

a—J e
NN

A =vz—FRFEYEERIN
AN > TWAH Y I 2 L —
a UIERlO &, Wi, v —HL
T B NI T =) T
U HELDOWRDE K E WIS
MBBREDY I 2L —3 3 Ui
HANEZELIIVWELD ESE LW
W, T F B F—ri—k b
ZHZLT, ZOHEEA—N
—TJA RTHILENTED,

local time offset

Time as measured relative to the
most recent quantum boundary in a
temporally decoupled initiator. The
timing annotation arguments to the
b_transport and nb transport
methods are local time offsets.
effective_local time =
sc_time_stamp() +
local time_offset

a—H N ZA
LA Ty b

TURIN T Hy TV TS
NitA == —XIZBW T, &
Bor o2 KR (A 2
5% L 7= BFRE,

b_transport & T8 nb_transport A
Yy ROEAIVT T )T —
TaroglEiEe—hn e A
b F T8y FTHD,
effective_local time =

sc_time_stamp() +
local time offset

loosely timed

A modeling style that represents
minimal  timing  information
sufficient only to support features
necessary to boot an operating
system and to manage multiple
threads in the absence of explicit
synchronization between those
threads. A loosely timed model
may include timer models and a
notional arbitration interval or
execution slot length. Some users
adopt the practice of inserting
random delays into loosely timed
descriptions in order to test the
robustness of their protocols, but
this practice does not change the
basic  characteristics of the
modeling style.

=RV —eH
Nt

ARV =T 4T« VAT AD
T—h e, BEAL Y OB
REYZRRIEAE IO KLE L SN D
BEEA VR — b 5%, R
THoki/h2A I v 7IERE
52T VT « ZAHA),
=AY — e XA LK« FFT )L
Wik, A ~— TV a2—)b,
FITRERRBOETA T B
ENGENDILER DD, =—
FlizLo>TiE, Ehn 7 e b=
IVOTEMNERE T A M T DI hT
D, W—XU— -+ ZALFOFR
W2 T v RBIEE AN DGR
NHHN, LrLInick-T
EFY T AHAILDIEARR
T EEE 2 DEITIR,

master

This term has no precise technical
definition in this standard, but is
used to mean a module or port that
can take control of a
memory-mapped bus in order to
initiate bus traffic, or a component
that can execute an autonomous
software thread and thus initiate
other system activity. Generally, a
bus master would be an initiator.

Z O HFEIIL I e 2R A HE D FE ffy
ERITEND, N - N T T ¢
v I T DHBIIAEY - =
v 7R e NZHIEHELT O FOH
kBHETY a—)b, FlFAR— b,
FARMRY 7 Ry 2T -
Ly REFATTHENHEKSL B
DR, TOMY AT L& iELEd
LayviR—xr bEfET, —K
BT, RNR - v AFFA =
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method

A function that implements the
behavior of a class. This term is
synonymous with the C++ term
member function. In SystemC, the
term method is used in the context
of an interface method call.
Throughout this standard, the term
member function is used when
defining  C++  classes  (for
conformance to the C++ standard),
and the term method is used in
more informal contexts and when
discussing interface method calls.
(SystemC term)

Ay R

7 7 ZADEER FELE LT B
Z DRI CHARED A 2 B
BERULFELRLTND,
SystemC TA Y » N&iX, A~
HTx—A - Ay RFFOVH L
OXAROFTH NS, —f%
BIZ A BT CH o T AE
# (CHRMEIZHEILL72) Sh
HRFICEEH S, A Yy gk
DS 722 SR, FE A v
HTx—R XV FIEOH L
Zim U CW AR S NS,
(SystemC H7E)

memory manager

A user-defined class that performs
memory management for a generic
payload transaction object. A
memory manager must provide a
free method, called when the
reference count of the transaction
reaches 0.

AEY v R—

AN R m el NN N A/ %
gy ATV MIOWNWTA
FUBEHETLA—PEFRD Y
SR, AEY - =wx—T ¥ A
SW T a BRI TR
28 01272 o T2 RHC IR B fif ik
Ay RERHELZTNE RS
AN

multi-socket

One of a family of convenience
sockets that can be bound to
multiple sockets belonging to other
components. A initiator
multi-socket can be bound to more
than one target socket, and more
than one initiator socket can be
bound to a single multi-target
socket. When calling interface
methods through multi-sockets, the
destinations are  distinguished
using the subscript operator.

<IT ey
8

oz R—x> MIBRT HHE
By ML R T52
LM TE DR Y ry OO
Dy A=V IT—H - LT Y
7y MCEEOSY—7 v kY
ry NeNRAL U RTBHIENRT
X, ¥, BH—DOvLF - Z—
Ty by MIEEROA =
VM Iy b EAL VR
THIENTED, wLVTF - Y
Ty REBLTA VYT z—
ARy R e a—E T BHE
T4 AT 43— a it WTE
HEFZHEH LGRS D,

nb_transport

The nb_transport_fw and
nb_transport_bw methods. In this
document, the italicized term
nb_transport is used to describe
both methods in situations where
there is no need to distinguish
between them.

nb_transport

nb_transport fw &
nb_transport_ bw AV > N, &KF
T, nb_transport £V H A Z Y
v JIERTR LT HERIL, 20b
ZXRBIS 2 LB 2 KRBT
THG DAY REtad ol
MEhTnd,
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non-blocking

Not permitted to call the wait
method. A non-blocking function is
guaranteed to return without
consuming simulation time or
performing a context switch, and
therefore may be called from a
thread process or from a method
process. A non-blocking interface
defines only non-blocking
functions.

Jrv7na sk
NS4

wait OFEFOVE L2ASEF U720,
Jr7uyX o SBEEIEY I 2
L—a VR OWEE . 2T
JAR « AL v TFHWLTY ¥ —
UL EBRIES TN D,
FOED, JrTuyX 0l
ALy R 7r¥vAH L
ZAY v K FatAnsIEN
Hanz, /o7y .
BT 2—RF ) T ey
MO REET S,

non-blocking
transport interface

A non-blocking interface of the
TLM-2.0 standard. There a two
such interfaces, containing
methods named nb_transport_fw

Jr7uay¥
VT RNT A
AR—hA ¥

TLM-2.0 HEHEIC BT D /7
XU T U H T — A,
nb_transport fw &

7 x—A nb_transport bw & i 44 I L7z
and nb_transport_bw. Xy REEAE. 2 FEOA
VET 2= AN 5D,
object A region of storage. Every object | 7'~ =7 k | A L —VOfEE, HHPDHA
has a type and a lifetime. An object T MIRL S 4T A A
created by a definition has a name, o, FHEICLoTERSN
whereas an object created by a new 7 7\0:} AN A S
expression is anonymous. (C++ - ~ .
23, new FECIZ L - TR S
term s
) EAT Vs MBS TH S,
(C++HIFH
opposite path The inverse relationship to child. | AR /% | WHROIRA,
Module A is the parent of module | = . .
B if module B is a child of module 74T — K e NATE S AL
A. (SystemC term) THU—RDY H— - N2
LHWNFE Ny 7T — R« XATH
BHe Ny T — R« RATIE7
T =R - RZHDNE ANy 7
U—RDYH =2 RATH %,
parent The inverse relationship to child. | #i FEITHEORRFR, bLEY 2—
Module A is the parent of module IWANEY 2—)LBOETHD
B if module B is a child of module 5. BIX A OTTHD
A. (SystemC term) (SystemC FAZE)
payload event queue | A class that maintains a queue of | ~XA @ — R+ | SystemC A > FAFHDF = —

(PEQ)

SystemC  event  notifications,
where each notification carries an
associated  transaction  object.

Transactions are put into the queue
annotated with a delay, and each
transaction pops out of the back of
queue at the time it was put in plus
the given delay. Useful when
combining  the  non-blocking
interface with the
approximately-timed coding style.

N heFa—

BPREFT D7 T ATHY, Kl
MMAEE N T oY ar o A
Ty NEES, T T
va UITEBIER R E T ) T — b
LCHxa—IZREEND, LT,
BERNTUV T g ZERLR
BENTA + 5 2 SR E
FEBICY 2 —DB%ANHHT
KB, 77XV AL Y — -
HALR-a—FT 4T« AH
ANt rTayx T e A4
BT 2 —REfBEDORED L,
HERITH D,
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phase

A period in the lifetime of a
transaction. The phase is passed as
an argument to the non-blocking
transport method. Each phase
transition is associated with a
timing point. The timing point may
be delayed by an amount given by
the time argument to nb_transport.

7z —R

N7 W T va R ER
o

e T N AN = S S
NI UAR—=F « AV FOq|
B LTEIND, THLEAD
T2 —AWRBIIXAI T R
AP EBRTDL, XA
7+ RA > ML nb_transport DKf
M58 ThHx b= G5 TRt
Shod,

phase transition

A change to the value of the phase
argument of the non-blocking
transport method as marked by
cach call to nb_transport and each
return from nb transport with a
value of TLM_UPDATED.

Tx—RA T
vUvay

Jr7uayxr s hTUAR
—h e AV FIZBITLT =—
A B OEDOELTH Y |
nb_transport ~ ® = — JL L
nb_transport 225 D Y ¥ — L DEE
TLM_UPDATED DfEZ £ 9,

programmers ~ view

(PV)

The use case of the software

programmer who requires a
functionally  accurate, loosely
timed model of the hardware

platform for booting an operating
system and running application
software.

PACE A A
X e B a2 —
(PV)

FEREERICEERY 7 by =
7 e TurI<miofET
HY, ARV —T 4T VA
TEADT— T T r—3a
Ve VT N =T OFEITEEM
THEN—F T 2T DNL—XY
— XA LK - ETNALERT,

protocol traits class

A class containing a typedef for
the type of the transaction object
and the phase type, which is used
to parameterize the combined
interfaces, and effectively defines a
unique type for a protocol.

A= =V TN
LAY TR

N HIvay ATV
MNeTz2—XDEATDI=HD
typedef # &6/ 7 ATHY . %
BLIEAVE T =2 — A% IXNT R
HITARXTHDIFEREIN, F
2. e barolEdlla=—
IIRBATHRDRRESEERT D
ZEMWTED,

quantum

In temporal decoupling, the
amount a process is permitted to
run ahead of the current simulation
time.

VAN VN

TURIN Ty TV T
BT, HEDY I 2L —v3
VIFHIE Y 5D D EN
HFIN TV DB DR,

quantum keeper

A utility class used to store the
local time offset from the current
simulation time, which it checks
against a local quantum.

VR

— %

BIEDY I 2 L—3 3 VZH
Soa— )N A~OF T
FEREFT DD —F 4 )
T AT TATHY, ua—H)L -
I A BN L TCT =T &
nas,
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request

For the base protocol, the stage
during the lifetime of a transaction
when information is passed from
the initiator to the target. In effect,
the request transports generic
payload attributes from the
initiator to the target, including the
command, the address, and for a
write command, the data array.
(The transaction is actually passed
by reference and the data array by
pointer.)

V7 A b

HATa haricBne, 4=
VE—FINDH =y b ~EH
DELNDEEEDO T T g
Ve TGATEALLDITBITDAT
—TDOOED,

EARMICIE, VR Mda~
YR T RLVA, I b aw
Y ROTEDOT =T LA L
ORHAe—F Tt
—heAf =V m—ENLH
v MRS 5, (hT P 7 v
a EEBRICITESR, T4
T LA DEPARITIRA U EZPELIC
Xvitbihs,)

response

For the base protocol, the stage
during the lifetime of a transaction
when information is passed from
the target back to the initiator. In
effect, the response transports
generic payload attributes from the
target back to the initiator,
including the response status, and
for a read command, the data array.
(The transaction is actually passed
by reference and the data array by
pointer.)

L AR A

_ATa harizBnwe, ¥—
Ty bbb A = —H ~fEHR
MDIELNDEED

cFvHrvar s IA4T754
MZBITDHAT =DV E D,
EARIZIE, VAR RZAT
—Z A, U—=F.-av Dl
DT —HT LA EDRHAAR
Aue—RK+7h Jba—hE2X
=Ty Ehb A = —HF K
KT B A RNT g TE
BRICIMESR, T —2 7 LA D
AR A L 2ELICLVITD
ns,)

return path

The control path by which the call
stack of a set of interface method
calls is unwound along either the
forward path or the backward path.
The return path for the forward
path can carry information from
target to initiator, and the return
path for the backward path can
carry information from initiator to
target.

Y=o RR

—HDA BT =R Ay
Kea—nLDAZ v 7 RS
Vhr— X2 THY, T+ T
— R« RXZAMNNy T T — R« X
ADEL LN TEERS
N5, 77— F « XZA~DY
H— e RRIH = I D
A= E2—FFETHERZESZ
LIRTE, LT, Ny U—
R e Z2~DY Z—2 « 2L
A= Z—EnbH—Fy NE
THEWREESZ LNTE D,
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simple socket

One of a family of convenience
sockets that are simple to use
because they allows callback
methods to be registered directly
with the socket object rather than
the socket having to be bound to
another object that implements the
required interfaces. The simple
target socket avoids the need for a
target to implement both blocking
and non-blocking transport
interfaces by providing automatic
conversion between the two.

DIV
> b

EHEHR SR TER BN
iy LD LALERA Y
BT o — A RETDHRIOAT
Tl hDI Iy ke FTY
=7 MIRFEEINHREa—L
Nyl e Ay REHFERTDLO
TS 2 O] Y
v FOOED, T B—
Ty b Yy M, BEIZH
%2 ORI T s Z LTk
SsTT7ayx )7y
XTI OWMITD T AR—
he AV BTz —RABEZ—F
MZFEET LB ZPERT
2,

slave This term has no precise technical | X L —=7 ZOFEZ., ZoEEO G TIX
definition in this standard, but is PR 7 IR E R 2 B - e
used to mean a reactive module or R.NR e RARINED AT
port on a memory-mapped bus that RIZIS 2 % H28 ok 5 S H
is able to respond to 'commands AEY - =T R SZ LD
from bus masters, but is not able . 3
itself to initiate bus traffic. TV 2 VELER - P AR
Generally, a slave would be TOHEICHN NS, LorLE
modeled as an OSCI target. NEHIZ, XA NFT v
ZE 2T EN R, — R
IZA L —71%, 0SCl #—7% > b
DEICETVEIND,
socket See initiator socket and target | /> k f=>x—% - Iy ] &
socket (B—2F ks VY N &5
oz &,
standard error | The behavior prescribed by this | ¥~ T — )5 | IWASAM 2 —FKOX—4» w23
response standard for a generic payload | Ko HFrvarkmdELET

target that is unable to execute a
transaction successfully. A target
should either a) execute the
transaction successfully or b) set
the response status attribute to an
error response or c) call the
SystemC report handler.

TERWVWEKED, Z OFEHEIZB W
TEZRINZEME, #—F v b
1T, MOWTNNEITH,

a) NIV I va v EET S
5,

b) VARV AR« AT —H A T
F)bEa2—phlZ, =TF5—L AR
VRAEEY T D,

¢) SystemC @Y R— h/ FZ
=I5,
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sticky extension

A generic payload extension object
that is not deleted (either
automatically or explicitly) at the
end of life of the transaction
object, and thus remains with the
transaction object when it is
pooled. Sticky extensions are not
deleted by the memory manager.

AT A X —
NS

A A I i A/
DO TRZ (CHTHBIM R
OFPRIVIZ) HIBR 72 WiLA
R4 — ROJEREAT V=
he T2, F—n&nizexk
VA AV IR i VSR N
Ik END,

AT 4 X —PERITAEY - =
F =Vl Lo THIBREN
U,

synchronize

To yield such that other processes
may run, or when using temporal
decoupling, to yield and wait until
the end of the current time
quantum.

1441

o7 ae 2ANEDOERED,
HHENI, TURITIL Ty
TV T RFERT O, 7003
BAEDH A L« 72 LDFK
DY ETHE,

synchronization
-on-demand

The action of a temporally
decoupled process when it yields
control back to the SystemC
scheduler so that simulation time
may advance and other processes
run  in  addition to  the
synchronization points that may
occur routinely at the end of each
quantum.

AV A AV
EE

TURTN T HhyTY T E
N7 a A5 SystemC A7 ¥
a—F~ayv he—LERTHE
ETHO, ik Izt
— g VEEMIITER, thoT e
EALEITIND, AT, &
VI ONY S pY) WA 2N i)
WZRIEAR A RARER BN D,

tagged socket

One of a family of convenience
sockets that add an int id tag to
every incoming interface method
call in order to identify the socket
(or element of a multi-socket)
through which the transaction
arrived.

ZIE Y
> b

N W Ty arRNEFHELEY
Try b (FliX, wAF - VT
v NDER) HHET DO
HOLWPDHASTHRDIA L F T <
— R AV N+ a—iZintid
tag ZMZ DR Y 7> FDO
L,
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target

A module that represents the final
destination of a transaction, able to
respond to transactions generated
by an initiator, but not itself able to
initiate new transactions. For a
write operation, data is copied
from the initiator to one or more
targets. For a read operation, data
is copied from one target to the
initiator. A target may read or
modify the state of the transaction
object. In the case of the TLM-1
interfaces, the term farget as
defined here may not be strictly
applicable, so the terms caller and
callee may be used instead for
clarity.

H—7 |k

FF YT g DRI E
BEERTEY2—/LT, A=
VI —H ko THEREND b
TGN T g SNETAEN
ks, LonLENBEHITHL
WhI Ty arERAT S
FIIHR 2R, EEALBIEIC
BOTIE, 7B =vx=—
b 1 EHLED X —7F > b E
Tav—ahbd, ok LEE
WZBWTiH, 7—X13dH DX —
Ty b A = E—FETa
v—3hb, ¥—7 v ME, b
S rvay F TV b
OREE TR, ARTHH
NA[RETH D, TLM-1 A % 7
T — ARV, ¥—F v b
&5 ) MBI I T T
Wiz, b IO Lotk
B, WO LR E VW oo A
Ao CHIRIZT 200 &
AR

target socket

A class containing a port for
interface method calls on the
backward path and an export for
interface method calls on the
forward path. A socket also
overloads the SystemC binding
operators to bind both port and
export.

=0y kY
7w b

Ny 7 J—RK e )RR LD, A
BT x—A Ay K+ a—)b
DI=ODR— NG T A,
B, 7 T7—FR -« "2 EDA
VAT =R e XYy R a—
NDI=ZDDET AR—F, F
oo 2OV MIFR—hex
I AR— bOW T &AL R
57-DIZ SystemC D/3A 7 R
HtrkA—n"—u— KI5,

temporal decoupling

The ability to allow one or more

TYRT T

AT AN AL vTFEMZ

masters to run ahead of the current | 5oy 7 | T I al— g L HEEAS N L
simulation time in order to reduce XHLHMT. Ial—a
context switching and thus R A D B~ A A B b
i imulati d. e -
increase simulation spee R e A R

timing annotation The sc_time argument to the | % I 2 +7 | b_transport & nb_transport A

b_transport and nb_transport
methods. A timing annotation is a
local time offset. The recipient of a
transaction is required to behave as
if it had received the transaction ai
effective_local time =
sc_time_stamp() +
local time_offset.

ST ay

v R®D sc_time 5144,

BAIVT T )T —va i
=R AL FT7 b
Thd, T varox
FENZ 7 v a R
effective_local time =
sc_time_stamp() +
local_time_offset T 7= K 91
RO Z & xBRSND,
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timing point

A significant time within the
lifetime of a transaction. A
loosely-timed transaction has two
timing points corresponding to the
call to and return from
b_transport. An
approximately-timed base protocol
transaction has four timing points,
each corresponding to a phase
transition.

ZAI TR
A4 b

cNFovHrvarnIALTHA
LNOEE B, L—X Y —
ALK NI UHFraic
X b_transport " H DI —)L & U
2= R TH 2 oD% A3
VT e RmA Y NINBD, TR
FUAAL MY — e XA LD
—Z«Fubhanr. hTUVT
valiFTe—X+ NTUTUY
a T D 4 onx A I
T e RmA BB D,

TLM-1 The first major version of the | TLM-1 OSCI T LMIEHEDFHFHD X
OSCI Transaction Level Modeling ¥ —/3—3 g >, TLM-1 13 2005
standard. TLM-1 was released in I Y — 2 &7,
2005.

TLM-2.0 The second major version of the | TLM-2.0 OSCI TLMEEXHED 2 5H D XA
OSCI Transaction Level Modeling Ty —nR—T g, KRFaA
standard. This document describes v FMETLM -2.0 12 DUV TE0E L
TLM-2.0. g,

traits class In C++ programming, a class that | KL A Y7 T | C+HHT7 0TI 7I2BWT,
contains  definitions such as | =z T =TT ADREEN A
typedefs that are used to specialize b BBICHE T 5 typedefs 72
the behavior of a primary class, COEREETS T ATHY
typically by having the traits class v ALy o = -
passed as a template argument to ﬁl% 77 /f wV7 7R ®T -
the primary class. The default L= hElEE LT %4 7
template parameter provides the 7 I ARREED, T T AN
default traits for the primary class. heToFL—h - RTRA—X

774~V 7 TADT 7+ v
b FLAYZREELTWD,

transaction An abstraction for an interactionor | N 7 2 | ZOLL Lo T o R I2BT

communication between two or | g 3. HEEASHEERITY>AD

more concurrent processes. A
transaction carries a set of
attributes and is bounded in time,
meaning that the attributes are only
valid within a specific time
window. The timing associated
with the transaction is limited to a
specific set of timing points,
depending on the type of the
transaction. Processes may be
permitted to read, write, or make
themselves sensitive to attributes
of the transaction. A transaction
may be an atomic transaction or a
complex transaction.

gk, NI W T LERE
M#EHE 7 PV Ea—bhot
Mz b, 7 P U Ea— M,
FrEORFHEEANTENTH D
BEEBWT S, hTY I va
IR AR, FT v
W a rORNKTE LT FE
DEALIT I RA LV DB
MZIRE S5,
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transaction bridge

A component that acts as the target
for an incoming transaction and as
the initiator for an outgoing
transaction, usually for the purpose
of modeling a bus bridge. See
bridge

A A A
a7 oY

BE, XA TV POETY
VI ERAME LIma i R—R
NG, FTo W Iy a a2zt
BBBIZIZZ—>7 > e LT,
NV v a v ERITT DR
WA = =—& L L CIRS
Y. [TV B,

transaction instance

A unique instance of a transaction.
A transaction  instance s
represented by one transaction
object, but the same transaction
object may be re-used for several
transaction instances.

[NV A
g e AH
N

rFUY g rDa=—T 0
AVABVA, NTUY T T
VA VRARBELAIF1IOD T
VY rvay s ATV T
Kbandn, AL KN7UF
vay - X7V MIEHED
rFvH gy A URE
ANZHAHSN TS LUy,

transaction object

"The object that stores the
attributes associated with an OSCI
transaction. The type of the

transaction object is passed as a
template argument to the core
interfaces."

[ A A
EINAV NAVES
ZARN

N g Il EENST
M) Ea— T asr47 Y
=7 b,

transaction level (TL)

The abstraction level at which
communication between
concurrent processes is abstracted
away from pin wiggling to
transactions. This term does not
imply any particular level of
granularity with respect to the
abstraction of time, structure, or
behavior.

[NV A
g « L)L
(TL)

WHI7 vt AF@ET, v
SUVDEEEEND N T Y
varbk LTHH SR DO
S, ZORFEICIE, R, A
&, BEOHMGLIZ OV T O
Al RAS YA == AN AN

transaction level
model,

transaction level
modeling (TLM)

A model at the transaction level
and the act of creating such a
model, respectively. Transaction
level models typically
communicate using function calls,
as opposed to the style of setting
events on individual pins or nets as
used by RTL models.

N A A
g LUL .
ETN,RNT
Frgr-
AYLeEFY
7" (TLM)

rNSoH T g LYK
LETNE, FOLIBRETI
EERT DT8R T, T
Py gy LL - BT
—fEEIC. RTL BEF Ik 5T
FHEND LI REELRR Y
hEIZA R NERETDED
TR AL VTR Y | BT
CHLAZHEH L CEEEZ1T Y,

© Copyright 2010 JEITA, All rights reserved

— 278 —




transactor

A module that connects a
transaction level interface to a pin
level interface (in the general sense
of the word interface) or that
connects together two or more
transaction level interfaces, often
at different abstraction levels. In
the typical case, the first
transaction level interface
represents a memory mapped bus
or other protocol, the second
interface represents the
implementation of that protocol at
a lower abstraction level. However,
a single transactor may have
multiple transaction level or pin
level interfaces. See adaptor,
bridge.

NP

rTUoH T g LeUL e A
VHE T2 —APHE Y s L
e f BT x—A (—fEi7e
J—Ref X T z2—ADEE)
~DOEEL, 2O ED T
Hroay Lo fL BT
T — ADEARIZ L DN &
NnNdEo7%, Bpsr5E AR
IBRITHBICEH SN EY 2
—b, —EACIE, FIHD R T
VW I gy e L e £ U F
Tz—ARFIAEY =y R
WNARLZDOM T 1 b aLizR
L. KOL_ADA VBT x—
2%, EWSEOT e faro
FEEERT N, —DODO T Y
72X, HEO N s v
G2 LAULR BV UL
A VBT x2— RO REMEN
D, [ THETH TN V] &
S,

transparent
component

A interconnect component with the
property that all incoming interface

method calls are propagated
immediately through the
component without delay and
without modification to the

arguments or to the transaction
object (extensions excepted). The
intent of a transparent component
is to allow checkers and monitors
to pass ignorable phases.

A S Ve
[V = N
—x b

TARTOZTWMoleA L H T o
— R e AV R a— 351
HOLWNF T YAy A
TV b (JERERS) O
Fpl, BiER L TaR—x
VREBELTHELIIKMRIND
Lo TenRT 4 BfEo AV
H—a Xy heaLB—Fy b,
NI ART LU b e aR—
XY FOBRWIE, Ty IR0E
=X NIRRT = — X F
DFEFRBESELLEDTH S,

transport interface

The one and only bidirectional
core interface in TLM-1. The
transport interface passes a request
transaction object from caller to
callee, and returns a response
transaction object from callee to
caller. TLM-2.0 adds separate
blocking and non-blocking
transport interfaces.

NT v AR—
feAf v BT x
— A

"TLM-1 BEHETI—2 L7
WHEDAT «f L H T x—A,
NIV AR—=F e f L H T x—
ZUEREOH LT B & FEOVY
LEBEHA~Y 7oA FTv
Yorvay A7V bEik
0. FEO LSERIE D & IOV
LB~V 7 =X k- F TV
Yrvay A7V hEIR
7

TLM-2.0 fEHECIR I BT v v
XS e NFTUAR—F A
BT xz—RE )7y F
T NTUARAR—F S HT
=—AD2DIhEIEND, "
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unidirectional
interface

A TLM-1.0 transaction level
interface in which the attributes of
the transaction object are strictly
readonly in the period between the
first timing point and the end of the
transaction lifetime. Effectively,
the information represented by the
transaction object is strictly passed
in one direction either from caller
to callee or from callee to caller. In
the case of void put(const T& t),
the first timing point is marked by
the function call. In the case of
void get(T& t), the first timing
point is marked by the return from
the function. In the case of T get(),
strictly speaking there are two
separate transaction objects, and
the return from the function marks
the degenerate end-of-life of the
first object and the first timing
point of the second.

HmA o
7T z— A

cFvY I ardT7 Y Ea
— MY rvar e T4
THAALDRPDAA I T -
RA LV I OREE TOWMT
R IR A L O AT IRE S 1
JZTIM-1 O RN vra s -
Ly e f X T 2—A, T
VY rvay AT BT
RINDEHRIT, PO UL
BB LeBsk, F721
BEON L SERIE HFFONE Lot
B~k B %, void put(const
T&)DBFETIX, HPIDHX A
VT RA Y MFBEIE O L
ko TEREND, T valid
get(T& )DIFA TiE, T OB
MHEDY B — ko TEEN
%, T getODE. WHEIZE D
LoD NI T vay o A
Tl MREboTND, Z
OGO Y X —0% 1 DH
DTV rvay A7V
J rObYE2SDED NT
Yrvary -7V bk
WDBEA I T« RA LV Mok
7

untimed

A modeling style in which there is
no explicit mention of time or
cycles, but which includes
concurrency and sequencing of
operations. In the absence of any
explicit notion of time as such, the
sequencing of operations across
multiple concurrent threads must
be accomplished using
synchronization primitives such as
events, mutexes and blocking
FIFOs. Some wusers adopt the
practice of inserting random delays
into untimed descriptions in order
to test the robustness of their
protocols, but this practice does
not change the basic characteristics
of the modeling style.

TAA LK

B0V A 7 VR RINICE K&
LARWET Y T « ZAX A,
LoxLA_ L — g O
RMEFFITEEND, FEFBEE
Ay BEESI A Ly KR
FRL— g VOEFMEIZ, A
R b, Ta—T v A, TH
v X7 FIFO ZOR 7Y
T a4 T EMEo T, BEHIA L
v RO AR LV —v 3 VOJERF
PEEHILRTE RS 20,
a—WFIrkoTIE, Fu b=
DOEEMNEZT A N T 5D, T
VHEA L RIRFLARIZ T X LR
HEEANDIGZENH DN, 2O
FHEZL>TETYI VT« X
ANV DIRP M ENED D Z
Il EAJAN

utilities

A set of classes of the TLM-2.0
standard that are provided for
convenience only, and are not
strictly necessary to achieve
interoperability between
transaction-level models.

2—F4 )7

TLM-2.0 %D 7 5 2% v b T
1XH 25, FIMEMED T2 HIZ DA
s Ty, “FLL T
Vg s LL s BTV
D OFE AR HMEZ ELT DD
WIE BT 720,
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valid

The state of [...] an object returned
from a function by pointer or by
reference, during any period in
which the [...] object is not deleted
and its value or behavior remains
accessible to the application. [...]
(SystemC term)

AU R

KA HFETZIFSRTEED G
VE—VENDEFT V2V bD
KT, TOAT V7 FHH
RSN TELT, LOMEEE
T TV r—varneT Ik
ANFHEZR R AE T o 2 W,
(SystemC H7E

within

The relationship that exists
between an instance and a module
if the constructor of the instance is
called from the constructor of the
module, and also provided that the
instance is not within a nested
module. (SystemC term)

@
o

A VAR ADAY A NT I H
MES2a— VDAL ANT I HE
DOIEIN DA, v AR
ALED 2 — VORICHFET S
Bk, H50IE, ANFicEh
' 2= ORI, AH
AR, Bt s,
(SystemC FiiH)

yield

Return control to the SystemC
scheduler. For a thread process, to
yield is to call wait. For a method
process, to yield is to return from
the function.

(7l 2 ) mg e
ERA)

SystemC A7 Y 2—F|Za ¥ bk
o—LERTZE, ALy K-
7RI, yield 1, call
wait ThbH, AV R-Trak
ANZBWTIHE, yield 1%, BEH
BRH>ZETHD,
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18 : TIM 2.0.1 v FIZEFEFNSHHIEDERHA

TLM 2.0.1 O T —H A ZI\ILFEMRBIE & Z OFHEE (RU—FRA > 8 NEERTWD
@f\::f%wmg%ﬁﬁbifo

REL DT T, examples 7 1 L7 b VICHE ENHREHIZR example & | unit_test 7 4 L7 b
VICEENDHAROKEZ T = v 7 T 5720 unit_test D 2O H Y £7,

L2 L. examples 7 4 L7 b UIZH DT VA L OHFTIL, unit_test DFIZdH D AT D/RAE
7 /L (SimpleBusAT.h) & LT MO /SZAEF /L (SimpleBusLTh) 23t STV A7, EHE
75%[2\%??0

1. ik

examples &, unit_test D7 & & Makefile 23, unix H & VisualC+HHIZHE SN TWET
DT, OSCI ® SystemC 2.2.0 X%, SystemC 2.1.vl DEREENHIVIHEICT VA v 2 ELE
LENTEET,

T 72D DOFEEMZR T IEIZ DWW TIZ, README.txt 7 7 A VIZH )L TWE T2, Linux @D
AT O FIEIZ L > TEEET,

setenv TARGET ARCH linux
# 64bit DIFAIZIE. linux64

setenv TLM_HOME /home/demo/TLM-2009-07-15
setenv SYSTEMC HOME /home/tools/systemc-RE4-32-gcc343/systemc-2.2.0

cd /home/demo/TLM-2009-07-15/unit_test/tlm/build-unix
make check

make run

cd /home/demo/TLM-2009-07-15/examples/tim/build-unix
make check

make run

make run OFAITIE, ETHERLZBEICZEOFEFEHNTH LI >TWET,

make check DIEEIZIX, HOENLHEENTWWARY 7L A2ouad 7y And EERIC
fE%’d‘?in’i%@ﬂ777’/1)/1/%%3'5)41/“(“[/“(3?)5&5/\ Z. 0K W H A v b—UhHT
L2 TET,

OFE V| unit test b, examples b, Fkx RETREICK TS L7 Ly v a T XA FMOENT
BHTED LR TVET,
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2%, 64bit BRBE T 32bit Tl XA L &7z SystemC ¥ 2 o L— & ZEMESH D AT,
-m32 47" 3 % Makefile.config ® FLAGS & LDFLAGS (ZELFD X HITIEML TH 6,
make clean; make check %% FEETTHXLERNH Y £97,

FLAGS =-m32 -g -Wall -pedantic -Wno-long-long $(FLAG_WERROR) ¥
-DSC _INCLUDE DYNAMIC PROCESSES $(PFLAGS) ¥
-I$(SYSTEMC INC DIR) -I$(TLM_INC DIR)

LDFLAGS =-m32-L$(SYSTEMC LIB DIR) -Isystemc $(PLDFLAGS)

2. FEXaAvbk

ENENDT 4 L7 FUIZ README.txt 23 E £ TV 5D, example DEBIOT 4 L7 KU
OHIZIE, RU—KRA LV MIT, ZOTHFA > OREKT v vy 7K, HOEROBBE, N
ET UGN, A4 I 7T ¥ — FORENGTENL TN D,

unit_test (2B L Ci%X, README.txt LIS OERHI I,
3. unit_test
2=y K« TR MOHIZIE, ZNENOEBOKIEEZ T =~ 7 T 572D Example 235 £

NCTWEd,

TERIOMEETF = v 7 21 DT, FF/NE LTI —HOMEZEIE L TW2 D T3040
BHDHDTHEENDMLETT,

3.1. models T4L YK

SimpleBusLT LT DHA TV A b LIZANZET L (AT (X, b->nb HE)
BRI THRIES) 2 T&E Yy N e

SimpleBusAT LTAT Qi iz A 7V AL N LIZRRET IV, X TfHE Y
7y N

bus @ unit_test T/, SimpleBusAT 23MEH LT\ %,

SimpleLTInitiator1 AR Ir oy A LIRS LT A = o—H,
SimpleLTInitiator]_DMI SimpleLTInitiatorl {Z DMI Z381 L7= % D,
SimpleLTTarget1 FEHE Y o N A LT 3ARINZ2 LT #—%" > ~, DMI H 4

AR—FLTWET,

SimpleLTInitiator2 TN Iy FEEALELTA =0 —4
SimpleLTInitiator2 DMI SimpleLTInitiator2 |{Z DMI Z B L 7= % O
SimpleLTTarget2 VTN eIy NEFERLELT #—% v b, DMI %7K
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SimpleATInitaitor]
SimpleATInitaitor2

SimpleAT Target1
SimpleAT Target2

CoreDecouplingLTInitiator
ExplicitgLTTarget.h
ExplicitgATTarget.h

3.2. bus

—FLTWET,

TN Iy NEERALIEAT A = m—H

VUTN ey NEBH LI AT A =3 —H XAV
7T ) T—va il 7 e— B

TN Iy NEFER LI AT ¥ —5F b

YUTNe Dy NEMBH LI AT =Sy N XA
7T )T —=vaAMH 72— XA

TURTN T hy TV T EFERLZILTA = =—X
[EKE3 wait)Z FEON LTV 5 LT Bl N BT L

AT DB ATV AL FLTWDS AT #—4 > k., (LTI,
U Ay SO EBEVERUS THRR)

AT DRAETFT I, 4 ODIT A =V T—H_ 3 ODAT A =3 T—H | —DODH—/F
NET VARG LI AT T ARRGEHEARET L,

3.3. bus_DMI

bus IZxf LT, DMIZfEHA L7=H

3.4. endian_conv

Little Endian, Big Endian D 2>/ X\—2 5 V2T A N T5HH 0D
Linux ~ 3> 721 CT72 < Sparc ¥ ¥ VDR % endian DERETHT A M50 ERH Y

i—g—o

3.5. multi_socket

AT DANAE LTwITF « Yoy R L6
instance spefic extension H L H L TWE T,

3.6. cancel_all

Payload Event Queue @ cancel all %z {# ] L 7= 45

3.7. update_original
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Generic Payload @ update original from A >~ K% L 7=

3.8. nb2b_adaptor
AT>LT 7 X 7% % FBL 54

3.9. p2p

ZOTF4 L7 I Bus BT AERHHAET, A= XX =Sy FERA VY
—ARA b (p2p) TEHLTEBDOT A R E{ToTNDEY 7T 4 L7 NUBREGEENTE
—é_o

3.9.1. p2p/BaseSocketLT
LTA === LT ¥ =7y bEBEEEGR LTET VL, b o & b AR

3.9.2. p2p/CoreDecoupling
TURTIN e T H TV T B LA

3.9.3. p2p/HierarchicalSocket
P S A T 4 v T a2

3.9.4. p2p/RegisterSOcketProcessLT
TN Iy D a— Ny T OBREEISEE & =6

3.9.5. p2p/SimpleAT
AT €7 /L& LC TLM_ACCEPTED % i ¥ 43

3.9.6. p2p/SimpleAT_TA
AT €7 /L & LC TLM_UPDATED % i J 43

3.10. static_extensions
Generic payload DILIEEEZEH T2 0N 3 HlE EILTWET,
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4. example

41. 1t
SimpleBuSLT €7 /L2, LT f = —#% L LT #—7%7 v &8kt L7561

4.2. It_dmi
It_example Z~X—Z{Z, DMI ZfEH L7 & D

4 3. It_temporal_decouple

It Z2_—=RZ, TVRIN T hHy TV TEEHLZHD

4 4. It_extension_mandatory

Generic Payload (Z#E4 T & 72 W LZH O HEIRIERE 2 {1 - 725 base_protocol 7> & 1EF 415 7=
WIZ, Y7y bDO3OHOGIEITKES 7 AZIEL TWET,

4.5. [t_mixed_endian

BigEndian O+ =3 T —# & LittleEndian DA =3 = — & 23ELE L TV 541

4.6. at_1_phase
AT #—7%» FNET/MIT, 3 <IZ TLM_COMPLETED %K% 1 7 = — XE7 /L
QEAIVT RAH)

4.7. at_2_phase

AT ¥ —7% > FET /LT T, TLM_UPDATED (2T, END REQ #iK$ Z 2LV 2 7 =—
R LT=ET b,

BEAAIT «RAH)
4.8. at 4 phase
AL =0y RETACT, $ATOT ==X LIeET L
AFRE R EBRICIE, 4 72— XTIk, 3 72— TT,

@EAIT R A R)

4.9. at_extension_optional

Generic Payload {Z #E5L A RE 72 9IL9R 41T > 724l 1t_extension_mandatory & 7 0 iEHED ¥
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v b2,

4.10. at_mixed_target

at_1 phase,at 2 phase,at 4 phase D 3 FED ¥ —77 v b ZIRTE S 7244

411, at_ooo
TR AT e F—H— (000) FTUVT T a s mBREELTWDHE
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* 04-2-03 TLM-2.0 LRM Z573F&6H

f.h EERE

- power point® X ERIE/ AR ILF T vI TH TLStypoDIEIE
(FNBAASLRMOIEERA VM- TS E D 1EERC)

- BR=UDAANILDIH—(EBES+EDRHBL)

- I DHE—

- INSTETAUNE, ATEEERY KEHIZE FE (Glossary THE L
HEMNIR=([ZHLOTWNVSED T, TAUFEFRELTIHIC
IESHENEDIE R—=DFRT-EDHEHYET)

- TA4—RN\YIIERBEOR—TIZFEDFELT -,

- ABET. D" "I AEFE. AXEELGLHESAIFEDOEFRLIZ(ARX

TRIEPNFIVIDHFERFE—LIEEDEET),
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1 Overview

TM-275 R M amsimmsgni=s o7, coL _
(X —DISREERT B LEHE HZ=

Figure 1

T T
TLM 2.0 Classes
TLM 2.0 Classes | | Imteroperability ayer for bus modeling |
o | Utibties: Interoperability layer
1 Generic payload | 5| convenience s ockets
2| Payload event queues
1 1: Generic payicad & base protocol
- uantus T
! H H Initistor & target sockets
1 Global quantum
LW standard | | LA TLM-2 core interfaces: Utilities:
1 Blocking transport interface.
| Non-blocking transport interface TLM-1 core interfaces Blocking transport inferface Convenisnce socksts
Direct memory interface tim_fiio Hon-blocking transport interface Payload event queues
1 Debug transaction interface Anlysis interface Direct memory interface Quantum keeper
| Combined interfaces. Analysis ports. Debug transaction interface Instancs-specific extensions
J{ ————— ‘r — o —

|EEE 1668™ SystemC

IEEE 1686™ SystemC |

A—FA) T4 JBR—NAVBTI—R L AR ET LREOEER SO 1—
DRSS EBETIIENA, R4 FATFAEEIDEEL,
AILD—EHEREDI=HTLM-2.0iZ4£(Z ARAAID—EHERDO-HTLM-2.04Z
AN, EO—EET D,

fRTR—I/ A B TT—RIZDNTD
N E RN EL LT, -
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1 Overview

« SLAXRAO—F
» %fE'J-7“/7"-/i‘x0)=E7‘-“'J>’7“€I7ﬁ£9—’T“‘yI~(3F
NZX-FAara)LIZHFEATRE
» 7hUEa—F, Iz —XEHEERATRE (BEGT AL
HETITTHE=H)
« HEFRAEEEETAOTHEARIZIEGEENDE
s dA—TA4VT - REA)L
s TIM-2iZBX D& CRIZ, IREDH)
s ETILERZAILDER
2 JL—R)—BALLF-ETIL = TAVFUT rSURR—
kA2BTT—R DML, TURTIL-ThyTY5
s PTAXIVABN)—BALF-ETIL = /oTAvX5 -+
SURR— AR TI—RA RAO—K - ARUb-Fa1—
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1.1 Scope

[ :O) P#l)‘.‘/l‘@%)ﬁ

s TLM-237 AV B3T71—REVSADF

TLM-2.005 R (A—T4)T4E8L)D
avtEThetER U TAORIZTF—HA,

I TAOR

AVt TRE

s TLIM-137 A 371 —REYANT YT T HH%
DEIUTAIREEEFLAEL — 25560

s SE)I7FLURT

ZaTF7ILTIEALY,

[TLM-2.0Z# D) I7L AR =TI

TR CORFAVRME

THAHEHRRE

o TLM-2. 0% 30f IS 1 D & UEBHILH (RS
AEBIL TV DY ThDe—
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1.2 Source code and documentation

TLM-2.0YY)—Z2DT 1L ok iEE

include/tim/

include/tim/tim_h/tim_req_rsp
include/tim/tim_h/tim_req_rsp/tim_1_interfaces
include/tim/tim_h/tim_req_rsp/tim_channels
include/tim/tim_h/tlm_req_rsp/tim_ports
include/tim/tim_h/tlm_req_rsp/tim_adapters
include/tim/tim_h/tIm_trans
include/tim/tiIm_h/tim_trans/tim_2_interfaces
include/tim/tim_h/tim_trans/tim_generic_payload
include/tim/tiIm_h/tim_trans/tim_sockets
include/tim/tim_h/tim_quantum
include/tim/tim_h/tim_analysis
include/tim/tIm_utils

docs

examples

unit_test

—RXa—K, readmeZ7 AL, YI)—R+/—k

TLM-14Z 4

TIM-137 428 71—R

:TLM-1 fifo, req-rspF¥ = JL

TIM-1/278yF 05 s iR—b ARV TP 5 —
TIM-1RL—T -+ SV RAR—b, FSURIR—-RRAZ-7HETA
TLM-2EEFRAHEIS R

TLM-2a7 423 7x1—R

TLM-2A AR B—k

TLM-2V45 vk

TLM-245"8—/8\)L5A %5 Ls

TLM-2f#f A A7 —R, R—b

TLM-22—T4)T4- 93X

RFaAvb(aA—Y-v=aT L, =T A R—/3—_ Doxygen)
O—KR4pl

WTLyary-FRE
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1.2 Source code and documentation

UTDESIZERE,
TLM-2.0))—RDT4L RS

include/tlm : TLM-2.0Z# DY —Ra—FK, readmeZ7 AL, JI)—R/—}
include/tim/tim_h T TLM-2.08 8 EF| AL A v —
include/tim/tim_h/tim_2_interfaces : TIM-2a7 - (23 7x—R
include/tim/tim_h/tim_generic_payload s TLM-2 LR/ —K

include/tim/tIm_h/tim_sockets : TLM-2V 459k

include/tim/tim_h/tim_quantum TLM-25' 8—/N\)L- AR L

include/tim/tim_1 : TLM-1&F2 %7

include/tim/tim_1/tlm_req_rsp : TLM-142#

include/tlm/tlm_1/tim_req_rsp/tim_1_interfaces : TLM-137-A/>%7x1—2X
include/tim/tim_1/tim_req_rsp/tim_channels : TLM-1 fifo, req-rspF+v = JL

include/tim/tim_1/tlm_req_rsp/tim_ports FTIM-1/07RyF o5 - iR— AR D7 AU F—%$5D)

include/tim/tim_1/tim_req_rsp/tim_adapters : TLM-1 slave-to-transport, transport-to-master7 4 74

include/tim/tim_1/tim_analysis BITA AT —RER—F

include/tlm/tlm_utils P TLM-242#a—FT4)T4- 975
(FEEERMICIEREMTIEALY)

docs PREF AN A2 TIL RT A k- R—s3—_ Doxygen

examples 7N a iRROBIE(FF 1AV MED)

unit_test YT Lyiary TRk
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3 Introduction

3.1 Background

+

TIM-14BH# (L  AEY -y TN\R AV Fvy S -O3a=
—3a RN ) —HEFETY 5T B LETIDORE
ANy

R R TLM2TDOfER

FSUH LAY S ADRENEN ARARIO—F

BAZIUY T )T —Sav kP H—h
LAY, PA=E 2y A = DR 27l
(EFLTHASU TERERRT | AR~k AV 8T1—2TOR(IY
HIZHEMIT AN, Wait X TRE | 7T/ T—2ay

EXET Do)

EECE

MU O EELLLEISRIEL | ADMSURR—k-O—)LIZESTE

MUY AT O IRNED

HAH FHLWSURAR—b- A4
TJ1—AMYR—F)
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and abstraction

= PRREERE
s AR —RITSLEHREZEERET D
IS, A2AT2—R(APD) ET—T 12T - RB
ANVERANT HEVNTTO—FEED,

 BRRBA—RAS—RIETHA—TAY R
AAI%ERBRT B,
s TLM-2A4 2301 —RISEBED—EPT. 48
BEXAMEZRET S,
s BA—TAVT R IVIIHRRGHRE
;E-U-/_l_:_'\—cég%)o

i 3.2 Transaction-level modeling, use cases
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and abstraction

s TUBALRRREETIL(ZITVXL-ETIV)
= ME—DMDSystemCTOELRMNBH DB,
= NP0 LRLTRABN(TOEREDEE
MIELDD)
« NSUHHLIY LRI
= EHOTOEANGHKS,
« DT OEIAFIEHZZEET HEHA (Wait3) ,
= 5RUMEIHA LSS5 \EIEA
« FEUOEH: —EDIZIa= 3o HoMLHIEREITR
3EOTL\%)0
FIFO. Y74+ TERATRE, CNILTELHBT VR LK -ET)
25 RBA DT, TLM-2. 0D EE 4t
= FUEH: —EDIZa=4—3 A ERDTOERDE
MEAIT TR RITRES,

i 3.2 Transaction-level modeling, use cases
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i 3.2 Transaction-level modeling, use cases

and abstraction

s JL—X)—-BA LK -O—TFT 45 -R3A1)L

= BHOMAHY I I T -ALYR DM FIETEHFT
J7—=FxI)-TIYbTH—L-ET)LIE, 58U, HLL
X, BUOREEES. COETFILISELERZ2C L,

o Z?D#*‘/%/HU—-@«(AF-:—T»{‘/’J-Z’Sl

U

« JERVEIRDEBDIAIVY - R4 (T 0k
IWDBEIT—ADREIR T DA 7%)%#_74
YoLavICBEERITHOClE, SYBFEMEr Y
9230 LA ETIVINBEGT —ZANH 5. @]
BRAASVY -RAVRER ST EITEY, aVR—3RY
METILEIOYIREETEESE S L 13y
JREDEWNIAZIA=S =3 FET VT AEE. C
DEIFEA—TA42 T - RE1)L,
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i 3.2 Transaction-level modeling, use cases

and abstraction

Figure 2
Use cases
Software Software Architectural Hardware

development performance analysis verification

TLM-2 Coding siyles  Each sfyie supports a range of abstractions
Loosely-timed
Approximately-timed

Mechanisms

Blocking Generic Mon-hlocking

interface DMI | | Quantum | | Sockeis payload Phases interface
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i 3.3 Coding styles

s ARX AT 22D3—T 429X
2L)L
s JL—X)— 34 LK
« 7TOFXIASN)—BA LK
[2DWVTHDAEFLGERD,

s A—T AT AL VI EFEICEZRIND
HITTIEAELY,

s TLM-2a7 A3 J1—R&E#ET3BIL—IL
%t:)iwﬁ‘-xw)baﬂm:%%éh
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i 3.3.1 Untimed coding style

s PUORALR - O—T 425 - R )LITIRE

L7Z&ELY,

s BRDNRAR—=Z X TFT LIFHHRAATO
Y ETCEMET BV IO TEETIVT
127‘:6& AISIMDRIAZIUT DS HNERS

s PURALK-FETYHIETIM-1a7 1>

RIT—ATHR—bEN 5,
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3.3.2 Loosely-timed coding style and
i temporal decoupling

s TOYXIT U RR—b A BT T—R%E
.
« EARTORIILTIK. 2DDRAZIG RAUM (S
AR—FEAHI—ILERY) o
BB EL oA X Bk B s PR
- FLYIaL—aviglics, BAOBZITHRL,
s 1—X—X:SWEHE (ZILF-TOtyHD
DF—FXI TSIV TF—LETIL)
s AAI—EEAADET I EHHR—F(0OST—k &
J—Pi‘ﬁ'f:‘l'fj\)o
o FECTURSIL-TFTHhYTYYS
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temporal decoupling

s TURTIL-THYT) T Y R—k

s ETILIEMMETILEDRIEARAUMMIEES
AETES,OO—AILERZETLTETH
BES

« B0V Y EROT Oy NETSN BRI,

HOEM (VA2 L) FEITEST

= BEGISaAL—ay

e AT 2= DA —N—AYRERE

i 3.3.2 Loosely-timed coding style and
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temporal decoupling

s SystemCRT L 1—SMoDER

s ARV REST HBFZNFETHREIZED . TOEZIT
FEIT RETOEREET,

s TORRDETIERT T DL, P2alb—av-h—
FILIZHIEAIR S,

s ETILOEMIEE ARV Ry a—1)054T0
TRADAVTHRAM AL YF DA —IN\—ANYR BRI =0
L—a EEDREHNERELS,

= U2alb—LavEEED—DNAE: WEEZIC
FTLTTOEREERTITHIE,

« TURTIL-THYT)T

i 3.3.2 Loosely-timed coding style and
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temporal decoupling

= TURSIL-THY T T DRE
« TAERIE LTFO2DDNEMRFD 7T —RITHES
FTHRZZETLRTAR, COEE WRDIEEZZ
[FARTEITHREGEN, 3aL—ar - h—RILIZH]
#HzRY,
« T OERIZKVIEEZEENZONDEHICIKE
« T OB R EIEHRIHE
s 2D D ¥HAE
« EHFERGI(CSaL—2 a3 BMISEBLNOKETHROTOE
AIZHIHZEEE = BEDSystemCIaL—ar vy
TADR) o
« REQEEZ AN, RITHGE(EQRBAY LTI MRS
A—SEEZHEN, HBEOBEILE RO IO RETHT
BIAFNDERTE, VI T - AZVIDN—FITT7 DE
MAASID T ITERFELEW T 7—F v IL- TN T4+ —L-E
TILTIEZDREMNKYILD),

i 3.3.2 Loosely-timed coding style and
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temporal decoupling

s DAL

« FIRAGZLICOZIaAL—iarBRlEETLTT
Ot XHAEFT = SystemCRT ¥ a1—ILENME
LAL = 7 A X IERLTEELALY,

= 5 0—/\)L- U423 LTHIR,
« FITETODLEREHRTE.
n 770IJ/7-_:/3>75§§§IHE0
s VAL —La v RELEEDODN—FAT

INSTEBIE = B&E, HEOEELRZAHEE,

RETEDE = VAT LEEEFL, 3(ZTD—F
HEARTEL,

i 3.3.2 Loosely-timed coding style and
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temporal decoupling

i 3.3.2 Loosely-timed coding style and

o Bl: 7Oty AEY, BT — BEGXR) DT
FILDLIER NSV AT L,

s VI IITIEZDETHBORFZAT) MDD
STDITIVFEETIZENLL. VATLDFEY EIF2A
I—HoDEAH (FIZIX, 1 msE) NEELI-LE
DHEHR ML,

s ISSETILIZL msDIA R LFETHITEITAIRE (A
FY-EFTIVIZITFEET AL, FAT—ZAH TR
IS5 ILEDHRED) , COMITMthD/N—KHT7-
ETILOYOYY(IZOvIINEZHELL,

« 10001 5D RE—K -7y T HEEE,

DMI%{#->T10f5A 1001&
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temporal decoupling

i 3.3.2 Loosely-timed coding style and

s TURTSIL-THYT)TL=-ETIL, LEWNE
TILHEBETDIGE. TURIIL-ThyT Y
JLEWETILAYIaL—o30 - RAE—KDR
ML D2 B RTREE NS LY,

s TLM-2TOHR—k

TURZIL-ThYT)T

1 tim_global_quantumZ5 X, FAvy{> 45 //>7AvF2 5k
SURAR—MDEAZIVYT T /TF—3y

s JO—/N)L A3
T tim_quantumkeeper1—74)T4-V3RIZLDHTIER
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models

s PURALF-ETIL
« BARMIRBIEARA >k (wait3, 7 ayF2 5 - AYyROa—)L)
s JL—R)—BLLF-ETIL
= BARMREE = FRIATRELRITE R
s AZVI—RIEIAVALNERT T H5ETHRITETAEE (BATRK
BHAAR A L)
s BRR—RREHP (OAVELETHIZRT D 1a—5~HHEE
E) = 3(Z T FERE
n RALGF B L ADZK L
o EFEGDRTLRIEAZRIIT 5= DHLD TIEALY,
s AT a1—SOHAAE DN -2 — a3 VBB T ER
A= I—IWEMET DA EIREE,
s VRATLURILTOBRRHREARF—LERTT H=HD1E
$AATIEARLY,

i 3.3.3 Synchronization in loosely-timed
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i 3.3.4 Approximately-timed coding

s AVRTI—R:/oTAYXT bSO RR—= A4
Jx—A
« BAZIVYG T/ T—3v
s NSOV DSATEALFDEAIVT RAUE
s A—R5—R:T—XTOFviR%. MERERENT
« BERXTORINLTE.AD2DEASVT RAF
= JOIRNDBIEER T LAR RDBAERT
« FETORILTIE, BAZVT - RAU D BN BELGS—R
HY = AEARMO—KREDBEFREN DN S,
s 2DDBFAZIVT IRAVN ST LAV DRIBERT) A EE
EZH, =)= BALLFR-ETILTIE. 7AyF25F50 R
R—bk A ATT—RADOERAMNEELLY,
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i 3.3.4 Approximately-timed coding style

s 770X AN —- BL L -ETILDYF
e
s TURTIL-THYT) T HFEHLEL (ERS
NBIA(ZVTRED=H),
« JOCADIERZIRIZ2EEDTALAET/
T—bk,
. B—FIRDLATFUY, }
)

» A= IrORBER(TIETN-TaLA
« wait(delay)$ L<IZnotify(delay) TR,

- T —AERE FFfE
AR DLATIY
-HATORLTIE, T—HEERRBIE2D0EHE LI T AR LLIF2D D E i
LE=VOTRMNEDA A=V THOETR-TaLA4ERLC,

-wait(delay)® L<IEnotify(delay) TR,
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and approximately-timed coding styl zms..|

s I—FAUT RAALIERALIV T KAV ETF RS L T Hy T

i 3.3.5 Characterization of loosely-timed

o THRERITON D,
BAZDYG - RAUE TURZIL-THYTIT (BAZILJ i)
.,
—R1)—- |22 TOERFETETL-BHRIEREZRF D,

S4 LK (FSUHHLaVBIRERT) | B RMBERA b, I A LEHEVES
F-SHI AR,

SystemCR7oa—)oT I T49R

7FO%s - (295,
AfR—-%& ; TOEREDERRIMRIZT /T—hEn =
S LK (EKXZOraiLTlE. 4D) T4 A%, wait(delay)t LLIE
notify(delay) CE#,
) BRI HRESNTOSRHRA b
~ 7“* =
TURALE | GL THIEZEE,
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and approximately-timed modeling

—

s 3 aL—a HIIZETFILDOIIL—X)—-
BALR-OA—T4T - REAL)LETTOFX
A= BA LR -O—T 42T - REA
JLREEID RAyF HVAJRE,

= K A4
s JL—R)— B LK LR)LTYEyRET—

ZERIZETL, EEROHHIRT—UIZEE
Li=5. KYEFEHLES@ETET S=-6H770x
AMP)— BALR-ETIITARAYFT 5,

i 3.3.6 Switching between loosely-timed
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i 3.3.7 Cycle-ac modeling
JT20 |

s IHFF A TILTLM-20 &5 [H 4}
« TLM-1TET Y AHE,
o BEALIIRAERDIRRE (FFEKDOSCIHZLET
(Fh/N—2nhBhELLnily)

s REMICIE,. 77X AN)—- 81 L
Ka—T42 0 - RELILIZEEND LIS
YraRsnmhHLniily,

« WY —XEIL—ILDERERIZELY,
= TLM-2.0JY) —RI[EZINIZ+HEHENSE
NBED, FHIXFELEIFELDTULVELY,
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transport interfaces

s BHAILZIVYS LRI EYHR—LT B
BOAR27—R

FSUHIL AL DRAEETEE
TSI AR,

i 3.3.8 Blocking versus non-blocking

s 45 | o
JRYyF2Y BRI O—IL TS Y I3
VESET .

ST EFERDRAAZ
o o AR A IN/\/\%?—IO
JuI0vEss 7 AT E

ARSI AVETET TS
DIZEHMOEEHI— LN E,
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3.3.8 Blocking versus non-blocking
i transport interfaces

« HEFABAE:1D2DA3T7—XIZFE
F-oTLVA,

s A—T AT - RBAJLIZHE-T,. T avxo 4y,
Joavxogononns. ELLE. A%
A,

s TLM-2h 52 AR—b A AT —R 1B
HETIVIEZ. BEFRAMEEZRKIZTH=8.
Javi s /odnyd oS 0mAE IRt
TEHE(REEIMGSTLEBLELLY),
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i 3.3.8 Blocking versus non-blocking

transport interfaces

s BRIV YE
« JOvXLY - /oJaovxyg . /oJay
X0 - Javxo I Do RAR—k-a—
IWEHZFIRM,
« TR MNDBFICZ, /0T7avx0T
— JOvyx T EH)
s 77X AN = BL LR -ET LRV Z2L—
LavBEEXELTLNAD T, COARMA—
IN—AYRIIEZFLLEENENDS,
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transport interfaces

s FOURR—b-O—ILDRELIEFEDIL—
JL
s (= T—AREFMIZTOvES /o0y
TN EELEO—ILTAEMNERS,
« RIBE(Z[X, ACHA—FvhbADTOvF2T
[ /7>709%25 bS5 RAR—k-a—ILDR
ZEEIEFDIL—ILREEND,

i 3.3.8 Blocking versus non-blocking
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transport interfaces
s FEIVRAR—k A BTT—ADTEH

CA—T AT - REA )LD (1[A]
DOE#Ha—IL TS H 30N

i 3.3.8 Blocking versus non-blocking

Javxoy 5T )o
CTURSIL-THhY TG EBRIC
FIFAwTRE,

BRI T IRA DY R—E,
(TFURIIL-THYTY T A HE

Jo709xT | B ERAAIVT - RAURDY

R—EDTFURSIL-THYT) T
DF mEEME, )
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i 3.3.9 Use cases and coding stylefess..|

A—R-H—X OA—T 4T - REA)L

YOIz T -7 )r—2a @ | IL—X)— 3 LK

JYIRII T INTH—IURE | IL—X)—ZA LK

IW—R— B4 L

IN—RDLT - T—XTOF T PFOES AL e o LR
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/\_Pryl_}?'/sz'__?ij*ﬁﬁﬁ 770 #’/%’fl‘) /)"’flxl*

HAOIEE
T34 LK (REHRE)

N—R 7 HEREIRELE IW—X1)—-3A Lk
FTAXDALR)—-BA LK
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3.4 Initiators, targets, sockets, and
bridges

FoUH oL avERR
- MUY AL AT O ONEERL

’r:: I—’)'l N > >
7 AT AVATI—ADIDDAYYREI—LLTRSH S04
DIINEET,
FoUHo 3L DRRERM
S rh  SARRSUYHL LTI A=V T—4 (TOyd) BE—Fybk (A

ENITT—REEZAL,

- =R, SUHOLIUTIE A2V I IE o T =% FHD,
AoB—axgkay | A=V IT—35LLUE2—TyELTIRES

Kok  BLT—ES 598 [ 4= 18 S—ryrELCREDEL

En:

A=V I—R AA3—aRrIh A= DRI EDNS,
BIZIE. HBNSUHF a0 TIFAUEA—ARIMDRE|IQAVR—R Uk
NHBSHF I3V TIRE— I DEEET S,

© Copyright 2004-2008 JEITA, All rights reserved ~ JEITA 36

— 305 —




3.4 Initiators, targets, sockets, and
bridges

s NSUY 3 DSATERA L
D A= T—=EN ST -ATOOMEERK,
@ 747 —FK-13R
s T—ERADESGEAA—aARI N aAVR—R UM EET BRSO R
R—k AR TT—R-AYYRIZEESN S,
» AVA—ARYMAVR—RURT, EHITFSIVAR—R AU YR (S5
g—d)cl::)t;Z% BDAA—axHba i R—R U hTERE) IZESQ
2BEHDAA—OaR IR OV R—R T, EBITAS U RAR—k- A
YYR (ABYIZEIGA—TINTER) IZEIND,
@ B—HFYrTrSUH I3V LEEND,
@ A= T—BALSUHTHIL 3 AT HMERT (LI TD25ELE
Z/0709F% 25 - bSURAR—r AU YRDRYEIZEYRES) .
(D AYYR-O—ILDRYE = 1)F3—2-/ R
(2)FEAHRBRDAY YR -a—)L = 1\yHPT—F-/ R
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3.4 Initiators, targets, sockets, and
bridges

s JAT—F-N\RENYTT—F- /X

Figure 3
Initiator Target Initiator Target
socket socket socket socket
Forward Forward
Iniii path Interconnect path Tarcet
7 Backward Backward
| path path
:
1
:
I
+
) FReferences fo a single transaction
Tragbsta.mtmn object are passed along the
1ec forward and backward paths
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3.4 Initiators, targets, sockets, and
bridges

s LARAMO—REERATEEE, THT—F N RENYY
D—R-NRX([ZaAvR—R eV yROREICHE (£ LLIE
WRE)ZFED,

Figure 4

Initiator @ Target

Ry TERES,

P

Initiato terconnect Interconnect Tamet
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3.4 Initiators, targets, sockets, and
bridges

» VTuk
s AT SRENYGT—R - NREYR—IT B8 R—rETHR
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AR ITT—X-AYyRK-a—)L
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bridges

i 3.4 Initiators, targets, sockets, and

s NZ-TYyODETIYT HE
(M ABF—axok-aVR—Rk
2 1IDDNSUTF I3 AT O OMDIRA U ZEE
T, = UIalL—arEERLIZET B,

(2)TLM-2bS2H 5300w
TM20 LS fhsgs A ar—,

= ADTRE2—EAFINTES (KYFE),
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bridges

i 3.4 Initiators, targets, sockets, and

s TLM-2V Sy DERAEHEE
w20 [ ERIARERAL
- {EF
« —EMEEOI>O—TA4UT-REALIL
« R—RETHRR—rDERILIEHRE
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3.5 DMI and debug transport interfaces

s A= YINDEDIDAR)ADEET IR, T/I\VTTH
TRAERBTHA2T7—R,

s AA—ARORAVR—RUNEBDAIBERDINRARE /N,
ISR, &0 DMIYST R hhfélFEIéhT:a

AR TT—R B #J AR RCIAYS
L—RY—-BL LR |- FAT—ENAZ

DMI 2aL—Y3 TOEED (=T —3->5—79h)
AR STV D | NyHT—K- /SR
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3.6 Combined interfaces and sockets

Yk B4 5404871—R

L 2AayFxoT RSO RR— AR TTI—R
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A—4Hwyk |- DMI

C TINYT RSV RR— R AU BT —R
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HeE
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. E"l:lv#“/)“z/yj‘u\y#yﬁ‘&“md)ﬁé%‘ﬁ%mi MmAEETINER
s EFILORE—REBEEDERICKELTELLNERELTEHLL,
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i 3.6 Combined interfaces and socless. |

s A—T AT - REAAI)LILE Y ZA 3
JI—RADFBIRDAARELLD
=« B EI{E]

A—T 42T R34 . _
(41=3T%) 157z

. 70avyxY SO RER—k
IW—X1)— B4 LF |. DMI

- TINYY
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i 3.7 Namespaces

namespace D2 A
AEY-TYTR-NRRADET) T EDH
BIEAEZITT—ADIFTRX
A—T4A4)T4- V2R

Um_utils | ((EEFIAEICEBTLEBHETIEEL
75§s TLM;Z*%EOD_%B)

TLM-2.0

tim
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3.8 Header files and version numbers

n 7TV —2a0E UTFTDOAYT—T7(IVEAD
IL—FFBHTE,
= include/timT™ ®dtim.h
= include/tim/tim_utils FDAYE —-J7A/ )L (A—T4)T4 D5
AzEAT 55E)

s HTHRDOSCIS ZalL—42%{FRITHE5E. &
SystemCAYFE — D7 )LEA I IL—RF BRI,
SC_INCLUDE_DYNAMIC_PROCESSES~Y/D0O%#FE &9 5
&,

= include/tim/tim_h/tim_version.h(&<4-0&0SCI TLM-

Y—R A=Kk DN—230FUN—DEHEE AT
@ %, 7T —LavlEohbEFE>THEL,

« tIm_release £ wKI&. sc_core::sc_release AV yRE MR D&
BLI74+—<YbDXFHNERT -
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3.8.1.1 Definitions (&5 71-1Z1800)

namespace tim

#define TLM_VERSION_MAJOR implementation_defined_number // For example, 2
#define TLM_VERSION_MINOR implementation_defined_number // 0

#define TLM_VERSION_PATCH implementation_defined_number // 1

#define TLM_VERSION_ORIGINATOR implementation_defined_string // —OSCI

#define TLM_VERSION_RELEASE_DATE implementation_defined_date // —20090329
#define TLM_VERSION_PRERELEASE implementation_defined_string // —beta
#define TLM_IS_PRERELEASE implementation_defined_bool // TRUE
#define TLM_VERSION implementation_defined_string // —2.0.1_beta-0OSCI
#define TLM_COPYRIGHT implementation_defined_string
const unsigned int tim_version_major;
const unsigned int tim_version_minor;
const unsigned int tim_version_patch;
const std::string tim_version_originator;
const std::string tim_version_release_date;
const std::string tim_version_prerelease;
const bool tim_is_prerelease;
const std::string tim_version_string;
const std::string tim_copyright_string;
inline const char* tim_release();
inline const char* tim_version();
inline const char* tim_copyright();

} // namespace tim
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3.8.1.2 Rules (Hn1=I1Z:EMN)

a) ERTFERDOHIL[0-9]H 5745+ # 2K, quotation mark TEIHZELY,

b) originator&pre-release X k)24 [Fquotation mark Tl f=[A-Z][a-z][0-9]_A'>
A3 F 51,

c) version release datel&ISO 8601 basic7+—<v+® B{F (YYYYMMDD, & {E(&+ 3
#1) T. quotation marksTEIHNTLVS,

d) IS_PRERELEASEZS7% [£FALSEE 1= IETRUE, quotation marks TE 7L,

e) version string(&. “major.minor.patch_prerelease-originator’% 7=
¥ ”major.minor.patch-originator”, Major. minor. patch. prerelease. originator(
FhIZHIELI= AR>S D iE (quotation mark TR %ELY) , prerelease R4 1
"B MELAIKIS_PRERELEASETZ S DIEIZIKTET 5.

f) copyright stringldcopyright notice# % E 3 5.

g) HEEHIE. AHELI-Y IO TERINIEXBEYE T 2R (CEBRINI-ETHHIL
hd,

h) tim_release A%k &tim_version Ay R [XC string~NZE#fiEh 1= EER T,

i) tim_copyright**/w K [&copyright stringD{E%C string~E#Sn -t DERY,
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4. TLM-2.0 Core Interfaces: =574 <!)

« EOERITEEEL
= WEOEREEOBRL. AXTOSHREN—HEE
= EOM, FRBAXDIEM. XEDEE. TypolEIEHY

« AEOLEE
s TLM-2%TLM-2.0IZZ &
« 7Ry (hop) ELVSBEEA{E
= LI#il caller/callee connections ) @ & AT IZi#E A
« EITO—HILEA L (effective local time) EWNSEEEE(F A

« IOZEE
= BV EATISLTHERRERT BN Targetfil~BEL. B
b?(@’)f:o
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4. TLM-2.0 Core Interfaces: X Z= E {5

g & i
Asing ihe backveard oaih e Using the backward path Figure 8
Fhaca Inniztor Target Phase Initiator Target
Eiiton e s M. Simulation time = 100ns
ol - BEGIN_NEQ, Dn:
Cad L = Call - BEGIN_REQ, Ons
BEGIN_REQ Rt TLM_ACCEPTED, - - Retum

BEGIN_REQ TLM_ACCEPTED, -,

Slmedution dme = 110ns Simulation time = 110ns

-, ENIO_RED, B

.. ———————————————— — -, END_REQ, Ons Call
END_RED TLM_ACCEPTED, - - Helum
END_REQ TLM_ACCEPTED, -, - Return
Shwetution Gme = 1300
«, EBEGIN_BESP, Or
- BEGIN_RESP, Ons call
SEGN_RESF TLM_ACCEPTED, - - Helum
BEGIN_RESP TLM_AGCEPTED, - - Retum
Shvcintion Bme = 130n3
Simulation time = 130ns
Cal -, END_RESF, Orck
_ ; cal - END_RESP, 0ns
£uD_mEse Fokm TLM_COMPLETED, - - P — E
END_RESP Retum TLM_ACCEPTED, -, -

JA22 JA32
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4, ~ 4TRSSV RR—b AR TT—X ]
41.11789F 25  FSURAR—k (BT —R ]
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« h) h) @&, A403—axIh a0 R—RMET+T—R-/IRIZADT
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4.1.21/709F 25 bV RAR—b AR TI—X ]

s 41211420058 5330
w /079X RSV RR—R AYYROREVOHELERYIE, 72—X bS50
JoavE—HTHEDXEEEM

= 4.1.2.5Ttrans5 %4
= b) HEDISUH I AV RV XIZEEL TL Snb_transport~ D %
DEFEVHELAHNIE, 2LELMSUH L3y - F TV IREE HELTED LS
HHoWAFUHLISESNS, EVEANIE BEDIS Y I ar -1V
AVRIEBE—DRSLH I ar ATk THREIN D,

= 4.1.2.6(phase5|%k]

= b)DHIRR

= O BRELT, Ix—XBIHM, FSUHF I av DT Ea—rERTHLLIE
EETEONNONZLTCEEREIN-NEINE, AVR—RUNEHLE D5
[CEASNTVARETHELEVNSITETHS, LELTOMILORAITHEIY
R AR EDIT—XDEMS U HF I3 NTMIEA—MEEERTED
LEDHELE. ZOIAVR—RUMEIZDTI—XDBFICLVDOTHLZL TE THIE
FEFETENELALL, TORILIE, EARDIT—X S HIL a0 Dk
[CERFENDCEEFFRIT HEIFICL, D IAVKR—R A ZDT—ZXDRE 7+
VELA—MEZEHL DEZELEIRETHD,
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41.21/078yF 7 bSURR—b A2 BT —R ]

= 4.1.2.7Ttim_sync_enumD R Y& |
= h) —#2IZ, nb_transport/ITLM_COMPLETEDZiR&E A &IZ&>ThIUHY
LAvERT T ABRRE L, MUY avE, TOrILORKIT—R
ASnb_transportd 5| #EL TESNSES FEDV 7 IMNBELTEDESTS
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LM X N TLM_COMPLETEDIZZ 7 TIE7AELY,
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« EREAXOEMIEENT,

= GEIMIRAO—R- ARV Fa2—DFEBRICLST, COMNEFIRAMA—R-ANf-
F1—MEDARUMEHIZESSystemCHTOER LI TATH, RAO—K AR
Vb Fa—IZBHINIZO—IN\YIDELLMNIEOTIEC S, |

= (BMT7TOXIANN)—-BALEDA =D T—RIFETHT—R-Y2—2 /18R EY
9 —F-RAOEATADTEDIRI VYL aVERKZRICIKSETT THDH, FLL T
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DEATAD>TESNSHFILaVERBRITHIIET TH D, |
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41.3IFSURR—R AR TT—RIZEFTBZLZY T
T—3 ]

s GBI O3 DIERIFZOTA 8T —
AFRAETORLBEIOBEAEHE TEEIN
5., UTOEORAIZTARILOBIRIZAHAI D
SFATALATI—RIZEHINS, |

= 4.1.3.1Tsc_timeB|$k ]

» B DRDNERSNT,

= d) nb_transport*VwkIEZN B HIZEREEIMDEEXIEMNT
AAHEE N HHIMEILF D LAY, b_transportAY K [Ewait
MNIEIEN DG E IR I MDEEEMEITBPOSELET
2al—arBERET SN, TNIETOER A FERLTZ
FFEICET SRFEUTETTH S, CDIL—ILIESystemC
SalL—avIZBVLWTHBENRLEVWELREFETHS,
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413TFSURR—r AR TT—RIZETBZA(ZG T
T—3v]

»  4.1.3.1Tsc_time3|%

«  JL—ILELTEHMGREEMENT,

o ) I=RY—BA LR DT A7 - REALTIE, FSUHF I aVNBEELIZRTIN RTIEEAUET—R - AU YR
J—I)LDIBE—T HDT. b_transport AV yEh\HEEEI NS,
m) ZTAXS AL =B LR -2—TFT 427 - RA/ L TIE, bSUHFILaV (GEEBEL . RTIBERMO—HIL-24/4 LD
I§&—2F D T, nb_transport AR A HEEEIN D,
n) FEAVR—RUMIFUHELIEDR—RTHAFIVIIZLRORBIRETHIENTED, FIZIE L—X)—- 84 LEDD
UR—RZUMIFVHLUIED—ED ISV H I aVvEELICETL, 34305 -7 /T—2avEETHELNGLA, 2130
T 7 /T—arv TEIONBENMRBLI(A VT IVRREIELTHON TVD)EIZI T, RITDHDFESLLRDLS
UHHLAV DR A= REERANELNAGN, CHhIFa—T 2T RV DREETH D,
0) LROBRIFTAVFUITRU/VTAVFLT MSURR—FOEADE=HIZFEELTNS, #HIZIE, b_transportid., &
AT T/ T—2a EEMEE T CIZRE M, IR DHIZAIIVY - 7 /T—avh BT 2D Ewaitd 2hbLnis
L\, nb_transportld, #4324 - 7 /7 —av & EME#TLM_COMPLETEDE& § H. HLLIETLM_ACCEPTEDZRLTH T
EFTEEHITRSUTIL VDRSO a—LET EhELAAL,
p)LEDHADERELT, HLAVR—RUIAENO—HIL -2 LDIEBEERLE>TADTEEIAIVETT—R - AYYR:
a—LOIEEDSUH 23DV —ADZITRYAASE, AV R—F U rEBEBIZEFASOBEDNNSL I3V ORE
VWORTIEEZ RS ENTED, HRIIFUHLIBIZZTOMS UYL aVERTT I, FELTONSUFIavER
PO—hIL- 24 LDIETEITT HIELD ChIFBBTIEAL,
Q)BRL Ao TERIIIUHF I av AV R—R UM &> TRITEINBIEBEN AU FTT—R - AV YR -a—)LDIEE LD
LRALTHEIRETHILITERTDDLENH D, BELLIE, AVR—RUMNEAIV T T /TF—avithhboT (o4
TI—RAYYR-aA—ILDBRBFICADTERI IS HF I aVERTTEMNUL—RY— B4 LK) FfEELRF RO
RIZE=TFOEHIZN ST HLa0 DR T 21— LLTLM_ACCEPTEDZ RS M7 TRF L AN — - AL LR)DEL SN T
HY. o TRDISUY I avEHITT IR TN FEORETHIEEFUHLTEKITRI 255, (TLM_ACCEPTEDS
FRRDESH I3 DETHLFEVHELTEBEZ LGV, BATORILOBETIE UITAREL AR ZOH
IBENEZESTHMELALLY, )
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O—KHIDEM

payload_event_queue->notify( trans. phase. 1 )
// Increment the transaction reference count

— ”'* trans acquire():
‘arious interface method definitions return TLM_ACCEPTED;

}

void b_transport( TRANS& trans, sc_core:sc_time& t) tlm_sync_enum nb_transport_fiv( TRANS& trans, PHASE& phase. sc_corezsc_tim
{ { o

1 Loosely-timed coding style I/ Approximately-timed coding style making use of the backward path

—— payload_event_queue-~notify( trans, phase, t

execute_transaction( trans ): scaquired) payload_event_queue->notify( T3. phase. 1 ):

t=t+ latency; 1 Modis the of " }
) ! hii“mz;hg“;”;a and time arguments else if ( status — TLM_COMPLETED) // Early completion

phase = END_REQ:
{
=1t~ accept_delay, // Timing annotation may be taken info account in one of several ways
void b_transport( TRANS& trans, sc_core 'sc_time& t ) reum TLM_UPDATED; / Either (1) by waiting. as shown here
{ b wait (t):
1y-timed with synch ion at the target or sync! izati d d process_response( T3);
o u 1ot (2) by creating an event notification
wait( t): y
(t) - //'o_transport interface method calls. loosely-timed coding style fesponse_eventnofify(t);

execute_transaction( trans ). I I/'or (3) by being passed on to the next transport method call (code not shown here)

t=5C_ZERO_TIME: }
}

initialize_transaction T1 ):
socket-+b_transport(T1_1): / t may increase
tlm_sync_enum nb_transport_fw( TRANS& trans. PHASE& phase. sc_corersc_time& t)  Pprocess_esponse(T1);

{
on( T2
/ Pseudo-loosely-timed coding style using non-blocking transport (not recommended) ~ “Rlizetramaction(T2).
3 i socket-=b_transport( T2, 1); // t may increase

execute_transaction( trans ); process_response( T2 ):

t=t+latency:

return TLM_COMPLETED: ) Tuitiator may sync aRer each transaction or after a series of transactions
¥

quantum_keeper—>sef( ):
if ( quanfum_keeper->need. sync() )
flm_sync_enum nb_transport_fw({ TRANS®& trans. PHASE& phase, sc_core::sc_time&t) quantum_keeper->sync();
{
1/ Approximately-timed coding style

et . } nb_transport interface method call, approximately-timed coding style
ost the transaction into a payload event queue for execution at time sc_time_stamp() /

initialize_transaction( T3 )
stafus = socket->ib_transport_fw( T3. phase. t )
if (status — TLM_ACCEPTED )

1/ No action. but expect an incoming nb_transport_bw method call

}

clse if (status — TLM_UPDATED ) // Backward path is being used
{
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4.1.4ITLM-1M6DIA T L—30 18R]
= KEIGL
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E.L 421 BALDR AT AL BTT—R

2HMICAYVYFOEHETRARE - HHMVYIZK UL ER 5% B NEREA
IO TXXED THEAEM
DMI/FSURR—MEEDFH EDMIETURIIL-ThYy T2 T D EHHEMN

= protocol typeshisprotocol traits~ 4 F5
ZH

« ERA[REHLIR A non-ignorable extension
HVi5 non-ignorable or mandatory
extension|ZERBAX AL HE
= BIEOSCIZ4—KR/N\v O RBEN TS
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i 422 HSAES

EEFL
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4.2.3 get_direct._mem_ptrAv vk

i),j),m),n),0)D5DAH%EMN
F D EEML LT D EREAANGEM

g) A= YrHDMI7 VR EHFALIz5 & &, DMIRR FIFEFRAISN =7/t AD#MZE R T =HIZFIA
h) 82— 9rHDMI7 O REFFEILEWNME &1, DMIREERE FIFEFRISNBWNT I A D EME R T =0 I1ZFI A

LUTFI),j) D& 448m
NA—4yklE, AEV4EE O 4L —EDMEEIZx T ADMIT /R EHTLTHHALELTHEL

)2—4 Y IDMIZEFAIL T, trueZiRLIZIHE TL, 1o 2—aryh-aviR—HR U hhifalseZBL THEL
MLA—7YRHDMIZFHFRILTULVELME R . A0 3—aR k- OV R—R U RLEFRIL TIEL T ALY

m) DMI7 7t RICLBEEIAHICEOT, A=V DEEICEEZEERIFTTHE FEZRAAHELTIRHLAEN,

EREERIZTOREEAHT, S AP LR
n) get_direct_mem_ptrE8# MR & Linvalidate_direct_mem_ptrzMF UL TH KLY

0) get_direct_mem_ptrBE DR TlIwaitF E M - BIEMEH T TETHL TIXULIFELY
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4.2.4 ToTL—kEI8&
tim_generic_payload2>X

TLM_IGNORE_COMMAND®E&BAA%E I

= NDERAZHHNY TSGR

« EATORIJLTIK, ATUREHEMN
TLM_IGNORE_COMMANDDEZEFE D &%
Bk, -ELZOEIFZOMOTORIIILT
FEoTHELLY,
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4.2.4 ToTL—F58 L
tim_generic_payload23> X

{ LI HBEAEMN

a) 1= T —4ADMILEEFZEF AL THL L EDEB A VEIBR

B) DMIBE D E 4 (DMIFRA 2 275E) DA EAED EEN X ETiRE SNz

C) BN :initAV YR ADMIGEIR F DAL N—FT I+ ILMETHHALT S

d) iEhn: DMIEEii*?fJ‘“Eet_direct_n"_le_m_ptr/\d)%I%ﬁld)ﬁ%(ib\’)%?‘?t)bb#ﬁ%.

T I2AIVNREEIZ) YR I A5 & FinttESEFIAT 5

h) organisation — organization (EE#HY—KXELKY)

j) get_granted_access® #1#A1E ? F £ (DMI_ACCESS_NONE)AYE fin

m) 3—7YrDEFAIN TS T VL ADBME T TIILE ERFINTLSTIEX

[CONWTELRET DRENHHIEMNIEM

= n) BN :DMISEBDFHRARAA - EEAAT IV ERAEEBLEZWVI—FIME
DMI_ACCESS_NONETI&%:<, DMI_ACCESS_READ_WRITEIZEFRI 7V R %R E
FTEHERELEWNSEEAGEM

w N A=Y RTDAEVRIBIINVTT I ERZEELEWNMGAE, RE2—k7
FLR%E0. TR -7RLR%sc_dt uintb4D iR KIEIZERTE T HELS ERFIAEMN

= W) 3GEREL get_direct_mem_ptr return — get_direct_mem_ptr returns

s COFRARAHEEZAHLATUVRBENBIZAEY RS 230 DLATULT

FELANARZEDFHL AT UICEERERE , ERFIZENM
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4.2.5 tim_dmiv > X
ZEGL
64
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4.2.6 invalidate_direct_mem_ptrAwk

INEHE, TRE2m

= j)IBH0
s TARTHDTLM-2.037 A A2—T—ADFEETIL,
invalidate_direct_mem_ptr# &/ U H 3,

= [)1B/n
= invalidate_direct_mem_ptrE8#im E2E (X, waitBEEt
FEEF-IXBEMICFEVCHELTIZOIFEL,
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4.2.7 DMIxftransport (GEAIZH 7=Ef)

COEHEDEHEM.
DMIER SV RR—bk A2 B3TT—RADELDERHA

s 3) EETIEFALIN AR AV B3—T1—RIZEDTAUA—ART EINA(RR
LT, 4 VI—RES—TIMNREEEA VA —TI—ATENTED,
Z BT AR— A A= DT —RIFAA—AR I A R— R E L8R
BIENTELL

= b) AUBA—aARYR-AVR—RUMURBERE, Fl/ Ny TrbSh AV F—ax)
FOX v A AEYEET LA A—aR I D ESHEIERE R E=THIEL
WBIMEEITOIRSISERE T AR ELNH D, o
BALINAE) AV B—TI—AMNA 3= A R—R b /N(/13RF B
— AT, SV AR— AV B—TI—R[FAA—OXI k- AVR—R M7y ER
LT, KEBEZEH T E2MELNEN, REREHEFEE. /10 F4—aRIk-aVR—=x
URHDMIZ Ot REWNDHIERT A ETH 5,

s Q) A=V I—BEBRNSVRAR—~ AV B—TI—RET ALY AE) - RAEERE
ICPYBEZ S ENTREE— DDA =L T—4HADMIZFELY, 15— HDA =T —
ARSIV AR— A B—DT—REFESZELTRE, SR R—REVHLIERAIY
5 F 5= avERSOT, ELKIESE 50 BT BT o0 ENH S,
thli??"')’r—/azﬁlla)ﬁ{{fﬁ)é BlZIELHDHE— 5y RDMIEFSY ZR— %
EBFICHR— Id‘é_tb\f%&, FSURR—FEESREIZT R TODMIARA
UAEENESE DL AEE
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4.2.8 DMIETURTIL-THY T
BN T=E)

[ COWEHESHEM. }

TURIN-THYTIV T EFAT HERICDMITER T RECLDEHA

a) 3= vk A A—aRyk-arR—x Uk hlinvalidate_direct_mem_ptrEIESH I ZENH
TDMItEEZFEMLTES

b)DMIARA L 2% ESHTIZZ DDMIBEAENILEA =S I -2 FvITILELNH D,

C) SystemCOIJL—F 2 - IV TAIRTIE, —EAZVIT—INETRHARINGE, D
SystemCT O R[EE DAL T—F—MEIEHETERITTERLLY, HFISSystemCT O A
DMIPARA >V BZRIOIMI D EFTELRN FEREL T, TR ThyT) o Tsntz4=>
I —4ADMIRA V& ESEICDMISEEA BN EHER T 2R E BT LI,

d) 1= T —AhBFUHENI=A =TT —R - AYYRIZ&2 T hDAVR—R A
invalidate_direct_mem_ptr&fF U H I &2 LY,

e% AZOT—EDNZDMD A F—ARI - AVR—RUMIEEERIFIHEVTETEN TS
BT N TOEMGDMIEEITT 2 EFHDETTH S

f) DMIZFIR T TR - TAYTI T INF-A =V I—BDRIC MDTURIIL-ThyT
VT ENTA = T—SARLDMIBEEBERIRDIF 2 L (THyT Vo TEE) ATHNIL, &
LT BHIENTED, L

CRETURIN - THAYTIV T BEREMICHET SR EREEERL TS,
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4.2.9 DMI hintZFIFHL-&&1t (154.2.7)

NEBMNGEEIXHFEYEL

s 74—FK/\vY xM::DMI Hint — DMI
hinti=#i—
s KXFENLFDREDI41—F\VIER
BRI A
= XHFODMI hinth34XT DMI
allowed attributelcZEEh T3

© Copyright 2004-2008 JEITA, All rights reserved ~ JEITA 68

— 321 —




i 4.3.1 TI\YT - rSUAR—r A BA—TT—R

£ MIztim_phasehtBinEhi-
THALUNTABER -SRBBENMTREGERZL

« 2RI
= protocol typeh sprotocol traits|ZFAZEZE
= non-ignorableémandatory% il /A #fiC
= tim_phase® F| A
 EGST70RILNEERTHEDELTT
D DMIZT R TRENSIEEIEMS
nit-
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i 432 HSRES

EHIZL ]
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4.3.3 TRANST> T L —bk51#&
tim_generic_payload23> X

EHFL
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4.3.4 )L—JL

e)&f)DIL—IL2{EEM, TDM/NER

d) XEZHHYPTIEEL, TLM_IGNORE_COMMANDAVEBIIE = (NAILEEAL)

e) :Bjn
)TLM IGNORE COMMAND&IEJ%GDZI?‘/FE’&E%?F?)ff?’/ﬁ‘/’é%('}‘ﬁﬂ?f:ﬂ%l:~ —y & FRA AR
FEEEEAHDEFTERLETREEN SLRSNE=T NS FSUFIL 3V EERTTHEE ?JK%E&:%‘{:;'HFH
RAO—FOBEDEEFAT ENELNEL,

B hn
& FSURR—R A UA—T1—RDIFED LS, R AGEZAARAO—FDILR (T /37 - FFV RR—
- 7:—x>’éfﬁviaAli mLwJorajL-rAY- 77%’&&%‘9"6%\%#&36

K) T—2ROB®F, 102—aRIMO—F YN ER TEL A BMEN T

) T—BRAV L, AV A—aARG R OE—F YN EBTELGNCEABIMEN =T —IRDBEENODEE, T—
RASREINULLRA 2 THY RS FHERSNZWNEABMEN T

m) transport_dbgDEE(IZDWNT, EFRAAIATUFDIGE . 3—TINIT—RRIDFHEEET HILET
EHNIEAGEM

n) organisation — organization (EEHY—KXEHY)
q) num_bytes((R—JLFK) > T—2REMHDE CEE

%#‘ﬁﬂ EERTHOXEICER
L?&itliFa‘ﬂ%E’]L,transport dbglFwaitZrFA TIXLMFAELY., if—T/\JZ

EEFAHITUREENEEIZE
TLT B HENHZ N, 13—k IOV R—R UM OEZ—F v DIk RE 4

)
FEEIETIELFEN
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5. 8—/\)L- A3 L

» 1R
» BIARI8E ZDMDISAIDI8.1 T O—/N )L T4 B LEGH R L
F—/RX—1ZHo1=.T8.1.1 1orEF YL I 1B KU, [8.1.4
tim_global_quantum¥7 3 X 1Z A%, ML LF-EELLTYYHEh T
= RARIL ATREFIZRLC
n fREERDER
s WRMIC.TTFURIIL-ThYTV T ET570REDORE T, V4>
A LB OFERIEBEAETIEELD, VA2 LBBEFESITOERIE.
A—/\)L= O+ A LEEOLRTRIENTEL I EDBAXERSNTINS,
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6B AR TT—REV TV

» EDERK
» BIRTRELCEIZASTW=ERYV 7 YvrDEIX, £ TUtlityDEAFEE)
= FEEDZE
« JOkaL-247 95X (protocol type class)
—ZJOkajL kLAY -HSX(protocol traits class)
« CZTOEKR:747—KRI/F, N\ —KRI/FCEHLNZRAO—FK- 24T ET—X 54
TEEELIZLD
» JI—FDEN/ZEE
= tlm_base_initiator_socket”> X . tim_base_target_sockety > X,
tim_initiator_socketZ 5 X . tim_target_socket7 SR (ZxtL T, LA T DAPIZE N
virtual const char* kind() const;
« BB OFREBECRNIVGELTRT 2HDAYYE, BIZ (X,
tim_base_initiator_socket7S5 X Dkind)ZFEUH LB A [E.
“tIm_base_initiator_socket” h\ik 5,

» tlm_base_target_socket~< X Tinitiator_socket_type®DtypedefZEilix (B &b L
FEhhTWEMDT)

HElF. AN LERBADBM-ZERE, typoDIEEDH,
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eneric payload 7.1 Introduction (I1H6.1)

nB3D2H
=128
s FLARAMO—FIX
= TLM-2.0REMN R T DS Y oLar-ATDHh
DI=HDIFRX
= EARTOMLICEREICER
o LARAO—REFES-LEDMEFIAMEZHEERTS
ODIL—IVEERT S )
= MMBETIILOHEEFAMEZHEIT HENEH
= (DEBEROARABHOR(O—K, /SA2TORILD
HHNEZTHMESICHER, BHATRELT
Ea—rTIRAN= X LLIRHE,
= (2)FENRTORIILDOFMET ILDOR—RIZHED,
EHEARMIRET) OB EGREEDSZaL—
AVEET VT,
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i 7 Generic payload 7.1 Introduction (IB6.

 SLARAO—KIZMMBETYY Y ZB W
« 7hRUEa—F
« AYUR PRLR T2 N =T L Y
JIVI—RERE, N—RPERE, RR)—S25 L
ARV RART—HR A
« MMBLWAYDTORIILDET) T D EFEIC
YA
s FGRETRE 22— EE-E AR A D=
ALzt
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i 7 Generic payload 7.1 Introduction (IE6.

« BTV EBEERFAEETORIL-F—
F—NEFET. OSCID Aa—7 ) & 4%
. ZLHM»(D—M&%-‘E)M’E&O)%E%&@Ui

o AARAMA—FEAZ2 T2 Yk/
B—Fyh )y Ee—BIFESIEFHE
= Strong type checking®h® TZ %

s ANARAMO—KI(EZ,. 7AvX245 /0708y
X0 SRR —I AR TTI—X,
DML, T7/\v5 A2 37 x—AT{EHATTRE,
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:_L 72 hEEMEHAE R (186.2)

2&BIztim_phasehtBinsh -
TN EABRER -HHEBMTRELGERLGL

» KB
= protocol typem isprotocol traitsIZFHZEE &
= Non-ignorable.mandatoryZ i 5 52
= tim_phase® ¥ A

» EGS70RILNEERTHSEDELTT
S DIZTFTRENSIEELEBMS
nit-
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(I86.2.1)

i 7.2.1 BRAEENLEEZ ALV ARARAMO—FFHEDES

iR ER 2 ICRET HIRAFELMCDULNT,
BHAIHEIRRESNEERMN T ILIZE-TINVD

FSUHHLaUBIELT, tim_generic_payload&

protocol traits[27x—X %! &L Ttim_phasehs BN

« EFIATREGETILELT,

¢ ABSAO—RIZRELAAT - FS AR b A5 —T1—2
5

—“BEARTORINEFE DEEA I —FE3—T bV yh%E
F5"IZER

o IR ZTEBIHIRAFVELT, BIAARGEER (52—

’7"y|~‘k5j(‘/'3'l—:|{1"~bl~-39$—7~>I~7§‘_2:4)LLUD

%i—h‘tﬂfgb\) MEIREN T U T ILIEERBAIZESTULY

» BEATRRILREZER T DIGADT IHILMELES L
=T —R%ZEE T BN DL THO—HI XAV R
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kLAY -O5ADEE (IB6.2.2)

‘ 7.2.2 tim_generic_payloadD B EEFx ST FHLLVTORD

A—Y—F&E0TAka)LE (L
EATOROIEFBELTELWIEAEEEL
LRMIZ XS FEY L E AV UNHELE I AEIBR

n CFLWTORILBEOBBEIL—ILIZRRAXMO—FDAE) -7 R—
AN L= )LESIBDIEER R E ST RATOMILDIL—)L
LR FEITFBELTOTHELLV S EN S

s CTORLEBRETITVVSESEAE, BHZTOMILONSUY
D3 EFESITEMNTEEELVI X AVEN

s HRINDITI2DODFANI—2HVHIER

» AZVI—F/AF—aRINE—FyrETHEEICRLH LT AR
JLEEFEA

» KEFLFAFLLWI AL T, ZORDETILIF
generic_base_protocol_types#{#

= sockets parameterized with different protocol types
—sockets specialized using different protocol traits classes

s HRERAVARA N/ O—FZEL TiRnE ) . _.
—HRERML RSN EE LGNV R—R U bE B L TERE
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723 HLWNTORII - FLAY-OSREFLWNWS TS
avBMEZ(I186.2.3)

EREEL
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7.3-75 AR/ AO—KDT7HM)Ea—k- A
YR AEEH

= 1R
« BIRI6E ABERAMO—K1D. 6.3 - 6.512x i
« ABE, FTREFIFRIC
w (7.4 05XFHRIT. AYvEDEMBHY
= max_num_extensions()1 >S54 B DB
BSA 75U THEARBEMIIFEELTLNAD T, BIRTHREE RN ?
= tlm_generic_payload::update_original_from()E8%k & 10
T4—TAE—ICKVBESNZAARAMO—FE BET7YIT—F
LR, MRIF. LARV AR T—4 X DMIFAMEHR., ) —FT—%
» (75 ARMO—R-AE)EE T, L—ILDEMHY
s SARARAMO—FAT O/ OEBGMZER - HRIE. CPURFREIDIX
MREVNFHBHTERE, KBELTAERIIR—DYDIERY.
b_transportfE A IR — DA Tz OO BRI AEHELL TS
= deep_copy_fromBE#4. update_original_fromBa#%k .
update_extension_fromBAEDENEZAEL T, bSoH o 30Ty
CTORRAZERELTLNS
. %gbmxwxﬂa%m:outﬁ LoD ERERBAZEM (EHREEEA
LY
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7.6 -7.7 AANAMO—k

= 1B
s [7.7 PRIE2A—FDTIAIMEEEREAIE T, 7R)E2—FDIEE
WDOZEBETEANICEALT, A SRBEZEM(REEITIT—TILOHAT
SRBAZLEL),

= TN
« ABMICIZRICEMN. [7.7 PR)E2—FDTIAIIMEEZEERE T,
FT—AREEH| N+ A 2—TILEFIZRIT—T ILIZHH1=,
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7.8 A< k-7r)E2—kK

“ignore command”®M z#BAAYEN
« AYUR-F7RJE21—FATLM_IGNORE_COMMAND?Z &, “ignore
command”. [c]
w =R SAEETLGCTHER, ARARO—FDOIRLTEZS.
[9]
= “ignore command”’ %2 TER>1=FEDEEAE. [i, ]
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7.10 T—R- KA R -FR)Ea—b

Reada~ > REFMDERERE AN
FEZZINBDIE, 32— VDS EFRTRIDH. 3—T VNI EZE

RYERAZY
= b_transport, get_direct_mem_ptr¥ L<I&transport_dbgA*/ vk H s HilfE

MR- f-EE
= BEGIN_RESPZx—X#Hnb_transport®d5|8i& L TiE-T-&E

= nb_transportm™5TLM_COMPLETEDAN IR 5 F=&&
LER. [i]
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7.16 IGEARAT—RAX-Tr)Ea—F

» AU EEELAVMEEOHBAMNEM

= T 7#4)UME"TLM_INCOMPLETE_RESPONSE" %1 > A—a3 k&L
ZELEVL, 37y AR RERITLEN G ELEE. [e]
I5—ED—DELT, LESSNAGMNoFEE
?”TLM_INCOMPLETE_RESPONSE "% 3& 1

“ignore command”~ M 52 D EBA AV E N
= TLM_OK_RESPONSEM, # &I 5—IE&ZIRLTEKLY. [i, j]

n IS—WEDRRTTEDHAHEM
s B=FYMNIS—NEEZRODHFICEBHEZRD. AVIRETRLR
MI5—1>t=5, TLM_ADDRESS_ERROR_RESPONSE®,
TLM_COMMAND_ERROR_RESPONSE",
TLM_GENERIC_ERROR_RESPONSE® E4,ELLMm]
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7.18 RRMIUTAT2%ERET HHelperBi%k
= BIkRIE. 6.18ETHT=,
u EEULO
88
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7.19 T 747 Z#FHelperBE#k

= BikRIE. 6.19F&THoT-,
s HSAWNWKREUSNDEELL,
= f5) hostendian — host-endian
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7.20 ARARAMO—~ DLk

= BIkRIE. 6.20ETHoT-,
» EE
= Ignorable or mandatory & >7=t M A, ignorable or non-ignorable,
mandatory or non-mandatorylZEE St ChIZEHETM7.20.1
AobaF a0 DX ELBZONT:,
= [7.202 FEIOXBLEEMICELBEAON TS,
w JUITOHSoH L3 - TYYDIZE MR OGN TLNS,
= Update_original_fromA/ R ABMNEN 1=,
x [7.20.4 FBANIZIEVODDEELH S,
= |BiRBIAAVEIRR, IBFRBlembnik, dEmATBE), FiRBInAYEM
= Protocol types class — protocol traits class

= T

= [7.20.1.1 Ignorable extensions |& [7.20.1.2 Non-ignorable and
mandatory extensions | D2 DD REIZIT—EHELIGEWNKIIZERZ D,
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i 8. Base protocol and phases

» FER
= Ak 7Z Phases and base protocol |/
[8Z Base protocol and phases |&protocoléphasesh ¥ (Z7io7=

. REIE, AR EERL
- BHOLE
= HRMICVREBBRANABMSATOTERZLPICKITSIIERARLN
2o

anp
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i 8.1.3 Rules

(18]

f) If an extended phase cannot be ignored by any component that receives it, the application
should define a new protocol types class and use the name of that class as a template
argument when instantiating associated sockets. This is in order to prevent the binding of
sockets that represent incompatible protocols.

g) A transition to an ignorable phase may simply be ignored by any recipient. In the case of

a call to nb_transport, if the callee is ignoring the phase transition is should return the value
TLM_ACCEPTED.

€D
HIBR
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i 8.2.1 Introduction

(1E]
The base protocol consist of a set of rules to ensure maximal interoperability between
transaction level models of components that interface to memory-mapped buses. The base

protocol requires the use of:

(#7]

The base protocol consists of a set of rules to ensure maximal interoperability between
transaction level models of components that interface to memory-mapped buses. The base
protocol requires the use of the classes of the TLM-2.0 interoperability layer listed here,
together with the rules defined in this clause:

FRNENTEISHRASATNS, LEXERDIANIBREINEEZEALTLS,
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8.2.1 Introduction

)
aL

€D

In cases where it is necessary to define a new protocol traits class (e.g. because the
features of the base protocol are insufficient to model a particular protocol), the rules
associated with the new protocol traits class override those of the base protocol. However,
for consistency and interoperability it is recommended that the rules and coding style
associated with any new protocol traits class should follow those of the base protocol as
far as possible. See 7.2.2 Define a new protocol traits class containing a typedef for
tIm_generic_payload

This section of the standard specifically concerns the base protocol, but nonetheless may
be used as a guide when modeling other protocols. Specific protocols represented by other
protocol traits classes may include additional phases and may adopt their own rules for
timing annotation, transaction ordering, and so forth. In doing so, they may cease to be
compatible with the base protocol.

FEC: LEEXEDHRBANEMSNA TN,
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i 8.2.3 Base protocol phase sequences

(18]

a) This clause is specific to the base protocol, but may be used as a guide when using the
non-blocking transport interface to model other protocols. In order to model other
protocols it may be necessary to define other phases, but doing so may result in a loss of
interoperability with the base protocol.

(1]
HIBR
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i 8.2.3 Base protocol phase sequences

(18]

e) In the case of the blocking transport interface, a single call to and return from
b_transport shall describe the entire lifetime of one transaction instance. Any
correspondence between the call to b_transport and BEGIN_REQ, or the return from
b_transport and BEGIN_RESP, is purely notional.

(#7]

d) In the case of the blocking transport interface, a transaction instance is associated with a
single call to and return from b_transport. The correspondence between the call to
b_transport and BEGIN_REQ, and the return from b_transport and BEGIN_RESP,
is purely notional; b_transport has no associated phases.

FRXENEESA TS,
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i 8.2.3 Base protocol phase sequences

(18]

g) The phase sequence can be cut short by having nb_transport return a value of
TLM_COMPLETED. A return value of TLM_COMPLETED indicates the end of the transaction, in
which case the phase argument should be ignored (see clause 4.1.2.7 The tim_sync_enum
return value). TLM_COMPLETED does not imply successful completion, so the initiator should
check the response status of the transaction for success or failure. A transition to the phase
END_RESP shall also indicate the end of the transaction, in which case the callee is not
obliged to return a value of TLM_COMPLETED.

(#7]

f) The phase sequence can be cut short by having nb_transport return a value of
TLM_COMPLETED, but only in one of the following ways. An interconnect component or target
may return TLM_COMPLETED when it receives BEGIN_REQ or END_RESP on the forward path.
An interconnect component or initiator may return TLM_COMPLETED when it receives
BEGIN_RESP on the backward path. A return value of TLM_COMPLETED indicates the end of
the transaction with respect to a particular hop, in which case the phase argument should be
fgnored by the caller (see 4.1.2.7 The tim_sync_enum return value). TLM_COMPLETED does
not imply successful completion, so the initiator should check the response status of the
transaction for success or failure.

AR NENEESINA TS,
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i 8.2.3 Base protocol phase sequences

(18]
el

(#7]

h) When TLM_COMPLETED is returned in an upstream direction after having received
BEGIN_REQ, this carries with it an implicit END_REQ and an implicit BEGIN_RESP. Hence the
initiator should check the response status of the generic payload, and may send BEGIN_REQ
for the next transaction immediately.

i) Since TLM_COMPLETED returned after having received BEGIN_REQ carries with it an
implicit BEGIN_RESP, this situation is forbidden by the response exclusion rule if there is
already a response in progress through a given socket. In this situation the callee should
have returned TLM_ACCEPTED instead of TLM_COMPLETED and should wait for END_RESP
before sending the next response upstream.

j) Since TLM_COMPLETED returned after having received BEGIN_REQ indicates the end of
the transaction, an interconnect component or initiator is forbidden from then sending
END_RESP for that same transaction through that same socket.

k) When TLM_COMPLETED is returned in a downstream direction by a component after
having received BEGIN_RESP, this carries with it an implicit END_RESP.

7E5C: TLM_COMPLETED ZZ{EL1=LZDEEEREL TS,
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i 8.2.3 Base protocol phase sequences

(18]
h) If an initiator receives a BEGIN_RESP from a target without having first received an END_REQ, the
initiator shall assume an implicit END_REQ immediately preceding the BEGIN_RESP.

(#7]

1) If a component receives a BEGIN_RESP from a downstream component without having first received an END_REQ for
that same transaction, the initiator shall assume an implicit END_REQ immediately preceding the BEGIN_RESP. This is only
the case for the same transaction; a BEGIN_RESP does not imply an END_REQ for any other transaction, and a target that
receives a BEGIN_REQ cannot infer an END_RESP for the previous transaction.

m) The above points hold regardless of the value of the timing annotation argument to nb_transport.

n) A base protocol transaction is complete (with respect to a particular hop) when TLM_COMPLETED is returned on either
path, or when END_RESP is sent on the forward path or the return path.

0) In the case where END_RESP is sent on the forward path, the callee may return TLM_ACCEPTED or TLM_COMPLETED.
The transaction is complete in either case.

p) A given transaction may complete at different times on different hops. A transaction object passed to nb_transport is
obliged to have a memory manager, and the lifetime of the transaction object ends when the reference count of the
generic payload reaches zero. Any component that calls the acquire method of a generic payload transaction object
should also call the release method at or before the completion of the transaction. See 7.5 Generic payload
memory management

q) If a component receives an illegal or out-of-order phase transition, this is an error on the part of the sender. The
behavior of the recipient is undefined, meaning that a run-time error may be caused.

7S implicit END_REQ ZZELI-LZDEELREL TS,
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i 8.2.4 Permitted phase transitions

(18]

IH7.2.3M

i) Taking all the previous rules into account, the set of permitted phase transition sequences is
as follows, where the path (forward, backward or return) is shown in parenthesis. Ignorable
phase extensions may be inserted at any point. In each case the transaction may or may not
have been successful.

BEGIN_REQ(fw) (target returns TLM_COMPLETED)

BEGIN_REQ(fw) — END_REQ(bw) (initiator returns TLM_COMPLETED)

BEGIN_REQ(fw) — BEGIN_RESP(bw) (initiator returns TLM_COMPLETED)

BEGIN_REQ(fw) — END_REQ(rtn/bw) — BEGIN_RESP(bw) (initiator returns
TLM_COMPLETED)

BEGIN_REQ(fw) — BEGIN_RESP(rtn/bw) — END_RESP(rtn/fw)

BEGIN_REQ(fw) — END_REQ(rtn/bw) — BEGIN_RESP(bw) — END_RESP(rtn/fw)

j) If a component receives an illegal or out-of-order phase transition, this is an error on the
part of the sender. The behavior of the recipient is undefined, meaning that a run-time error
may be caused.

(#7]

8.2.4 Permitted phase transitionsé&

8.2.5 Ignorable phases

ELTHMISHBASh TS, (RR—UAN)
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i 8.2.4 Permitted phase transitions

(18]
Tl

(%]
INR—VITh>TREREBBREAVTEHLGAER 5 P

FREALTULVS,

nb_transpert_fw/ BEGIN_REQ

Previous Calling Phase Phase Statuson | Response | End- | | Next 7
state path argument on | argumenton Teturn valid of- state —
call return life /{\TI.M_#\CCEPTE: J\‘
| \
iy Forward | BEGIN_REQ = Acceptsd req J\ \ \ \
tsp Forward | BEGIN REQ | END REQ | Updared rag [ e e | 5 i
X x X | SrrT=E
tsp Forward | BEGIN_REQ | BEGIN_RESP | Updared v =p | ‘ \ \
\
; = ; . | | \ \
tsp Forward | BEGIN_REQ Comgpleted v v rp ) | ‘|‘
i
rag Backward | END_REQ - Acceprad reg '\ | | ‘l |
reg Backward | BEGIN RESP = Acceptad v =p ] L |
i mapert [t GRS (T ueoATED  BEG_RESP)

reg Backward | BEGDN RESP | END_RESP | Updawed v v sp /
rag Backward | BEGIN_RESP 5 Comgplerad v v rsp !
Teq Backward | BEGIN RESP - Acceptad v =p

Teq Backward | BEGIN RESP | END_RESP | Updared v v rsp

1eq Backward | BEGIN_RESP 5 Comgplerad v v rsp

rsp Forward | END_RESP = Acceptad v v rsp

rp Forward | END_EESP 5 Completed v v rsp

@
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i 8.2.5 Ignorable phases

(18]
7L

€0
AINR—Ub ko EEEIE . HIEH T THEHIZHRBAL TS,

Example

lgnorabie Fhases Figure 12
Initiator Targst Initistor Targat
EEGIN_REQ . EEQM_REQ .
L B Lt
| END_RE@ " END_REQ
i [
BEBIN_DATA (ignorad) | BEGH_DATA [usad) o
+ -
SFLIT flgnared) _  EPLITjussd)
- Timing
BEGM_RED (sant sarly) refarencs
for
BEQIN_RESF
——— ™ END_REQ response
END_RELF
—_——»
BEGIN_REQ (aftsr REEF) BEGIN_RESF
—_— e PRECCECULE TR
‘ END_REQ END_RESP
—_—

7E5C: TLM_COMPLETED ZZ{ELI=EZDEBEEREL TS,
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(18]
(%)

8.2.6 Base protocol timing parameters

and flow control

RHRICEPa—FHIER A TEHMISHRBASh TLS,

© Coy

Example

The following psende-code illusmates the imteraction berwesn timing apnotation and the reguest and
rasponse excinsion mles:

woid initister_l_thead_process)

{

The intfiztor sends a request to be execured ar +1000ns

phaze = BEGIN_REQ: delsv = sc_time(l1000, SC_I75):

status = socket-~uh_transport_fw (T1, phase, delay);

assent( status = TLM_UPDATED & phase = END_REQ && delay = sc_tima(1010, SC_NS) );
END_EEQ 1s returned mmmediately to be executed at +1010ns

Mote that this is 1ot a recommended coding style

With loosely-timed, the initiator would have called b_transport

With approximately-timed. the downstream component would kave refurned TLM_ACCEPTED
in erder to synchronize, and the initiator would have bean forced to wait for END_REQ

The insfiztor is allowed to send the pexr request immediately, o be exacued ar+10500s
phaze = BEGIN_FEQ: delay = sc_tme(1050, 3C_N5);
status = socket-=rb_transpors_fiv (T2, phase, delay);
assent( status = TLM_UPDATED & phase = END_REQ && delay = sc_tima(1060, SC_NS) );

The insfiztor is techrically allowed to send the next request ar an earlier local ime of =500ns,
although the decreased fiming annotation is pot a reconmmended coding stvle

phaze = BEGIN_FEQ: delay = sc_mme(500, 3C_M3);

stamis = socker-=ub_transport_fw (T3, phase, delay);

assert{ status == TLM_UPDATED & phase = END_REQ && delay = sc_rime(510, SC_NS) );

The inittaror now yields control, allowing othsr iniriators fo resume and sinmlation tims to advanca
wait]. )

ATA
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(18]

I[H7.2.5 Base protocol transaction ordering rules%6 2[5 ZIL .

(#1]

8.2.7 Base protocol rules concerning

timing annotation

8.2.7 Base protocol rules concerning timing annotation .
8.2.8 Base protocol rules concerning b_transport .
8.2.9 Base protocol rules concerning request and response ordering .
8.2.10 Base protocol rules for switching between b_transport and nb_transport .
8.2.11 Other base protocol rules .
8.2.12 Summary of base protocol transaction ordering rules

© Copyright 2004-2008 JEITA, All rights reserved

JEITA

HMICEREAT 5.

104

— 339 —




8.2.7 Base protocol rules concerning
timing annotation

(18]
I87.2.5 Base protocol transaction ordering rulesxz6D(Z2E|L. S¥#IZZRBAT 5,

€D

8.2.7 Base protocol rules concerning timing annotation .

8.2.8 Base protocol rules concerning b_transport .

8.2.9 Base protocol rules concerning request and response ordering .

8.2.10 Base protocol rules for switching between b_transport and nb_transport .
8.2.11 Other base protocol rules .

8.2.12 Summary of base protocol transaction ordering rules
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8.2.7 Base protocol rules concerning
timing annotation

[1E]
|[H7.2.5 Base protocol transaction ordering rules®a), b), c)%. F#IZFHEAT 5,

(#7]
8.2.7 Base protocol rules concerning timing annotation
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b_transport

i 8.2.8 Base protocol rules concerning

[1g]
I57.2.5 Base protocol transaction ordering rules®d)% . F¥#IZZkBAT 5,

(1]

8.2.8 Base protocol rules concerning b_transport
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request and response ordering

i 8.2.9 Base protocol rules concerning

(18]
IH7.2.5 Base protocol transaction ordering rules% . 3#l(Z:iBA9 %,

(#7]
8.2.9 Base protocol rules concerning request and response ordering
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between b_transport and nb_transport

i 8.2.10 Base protocol rules for switching

(18]
|[B7.2.5 Base protocol transaction ordering rules®i), j)%. #8335,

(#1]

8.2.10 Base protocol rules for switching between b_transport and nb_transport
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i 8.2.11 Other base protocol rules

[I1H]
I57.2.5 Base protocol transaction ordering rules®l), m), n)%. #MIZF#EAT 5,

(#7]
8.2.11 Other base protocol rules

© Copyright 2004-2008 JEITA, All rights reserved ~ JETA 110

— 342 —




8.2.12 Summary of base protocol
transaction ordering rules

(18]
IB7.2.5 Base protocol transaction ordering rulesDF &8,

€D

8.2.12 Summary of base protocol transaction ordering rules
(RITLTLVS,)
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8.2.13 Guidelines for creating base-
protocol-compliant components

(18]
IH7.2.6 Summary of obligations on base protocol components

7.2.6.1 Obligations on an initiator

7.2.6.2 Obligations on an initiator using nb_transport
7.2.6.3 Obligations on a target

7.2.6.4 Obligations on a target using nb_transport
7.2.6.5 Obligations on an interconnect component

(#7]

8.2.13 Guidelines for creating base-protocol-compliant components%# T :5#l(Z5%
8.

8.2.13.1 Guidelines for creating a base protocol initiator

8.2.13.2 Guidelines for creating an initiator that calls nb_transport

8.2.13.3 Guidelines for creating a base protocol target

8.2.13.4 Guidelines for creating a target that calls nb_transport

8.2.13.5 Guidelines for creating a base protocol interconnect component
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i 9.1 Utility Socket (1)
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i 9.1 Utility Socket (2)

s VILFVYNMERAREZ, boost/ N\ —o

ZWh B LT T=,
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i 9.1 Utility Socket (3)

s EB/ANAURIL—)LDBAREIL
=« TLM2.0.0CIEBERB /NI FDI)L—ILIZDUVT
BAfEICERINTULEWE I HHT-,
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THRREICEZ SN T=,
« EEOY—RE—BLTWSIL—ILIZHESTLNS,
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i 0.1 Utility Socket (4)
« Utility Vb TEDAYET—T 7/ ILED

=T =3

E =
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EREDAYT—TF7AILIZEZ SN TLNSD
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i 9.1 Utility Socket (5)

s VILFIYMIHEITEERNAREDNIE
s VILFVTINMIEWNT, BEBNAAURETH
B2 T=EZFIZ, ES7EHDMMTLM2.0.0TIEL.
EZzINTLVEMNDT=,
s I— LI\ OB ENOTIGE
= b_transport,nb_transport_* S 24 LIT5—

(2H)
= transport_dbg return 0
= get_direct_mem_ptr return false

= invalidate_direct_ mem_ptr RT3
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i 9.1 Utility Socket (5)

« TILFVyDExampleigin

=« TLM2.0.0TIE<ILFV 7y ZBELTIE—1Y]
Example®Digib AN M -o7T=,

« TLM2.0.1TIX<ILFYV YR T AR
ExampleV —AMLRMAZEEFH 1=,
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0.2 DA ARALF—/\—
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s [9.23 95RAF&EIT. AVYEDEMBY
= tlm_quantumkeeper::set_and_sync() AV vk ®DiE N
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9.3 RAO—F-ANVF-Fa—
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= peq_with_get::cancel_all() AV vk,
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9.4 1O RAZ AEH DYik

u ﬁﬁmﬁ‘is 621$—G%0T:0
= B0
s 1942 AYBAT7AIL1ELTUTDIXEEMN,

AVARRVAE B DIRDISRAEEIE.
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10Z TLM-1 AND ANALYSIS PORT

(1) ENOBESHEE
[HIOEMS10EA
analysisIZ2WT
IB8.3 E#10.4E(-F£&1 : "10.4 analysis interface and analysis ports”

(18]

The latter interface is not specific to analysis, and may be used for other purposes. For
example, see clause 8.2 Payload event queue.

The TLM-2 kit includes the tim_analysis_fifo, which is simply an infinite tim_fifo that
implements the tim_analysis_if to write a transaction to the fifo. The tim_fifo also supports
the tim_analysis_triple, which consists of a transaction together with explicit start and end
times.

(#7]

The latter interface is not specific to analysis, and may be used for other purposes. For
example, see 9.3 Payload event queue.

The tim_analysis_fifo is simply an infinite tim_fifo that implements the tim_analysis_if to
write a transaction to the fifo. The tim_fifo also supports the tim_analysis_triple, which
consists of a transaction together with explicit start and end times.

(2) RulesdEESZEHE : 8.3.2— 104.2
XEEEGL
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11. Glossary: adapter

(18]

adapter: A module that connects a transaction level interface to a pin level interface (in
the general sense of the word interface) or that connects together two transaction level
interfaces, often at different abstraction levels. Typically, an adapter is used to convert
between two transaction-level interfaces of different types. See transactor.

(#7)

adapter: A module that connects a transaction level interface to a pin level interface (in
the general sense of the word interface) or that connects together two transaction level
interfaces, often at different abstraction levels. An adapter may be used to convert
between two sockets specialized with different protocol types. See bridge, transactor.

IBTIERILZEZE>TWIERB NSO Y3 RILDAVEZ—TIA R IXENSIELS
JOka/LBA4TDSocket |DZEHIZFIFALTEWNZER
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11. Glossary: base protocol

(18]
base protocol: A protocol types class consisting of the generic payload and tim_phase
types, together with an associated set of protocol rules which together ensure maximal

interoperability between transaction-level models

€D

base protocol: A protocol traits class consisting of the generic payload and tim_phase
types, together with an associated set of protocol rules which together ensure maximal
interoperability between transaction-level models

FakalLDType(E) U5 R btraits ) S ANER
iR Ztraits VS X EFIH,

[(BR] traits V57X LI DA T/ OBHMEERN DT IL— TRERT HF %,
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11. Glossary: bridge

(18]

bridge: A module that connects together two similar or dissimilar transaction-level
interfaces, each representing a memory-mapped bus or other protocol, usually at the same
abstraction level. A bus bridge is a device that connects two similar or dissimilar buses
together. A communication bridge is a device that connects network segments on the data
link layer of a network. In TLM-2, a bridge is a component that acts as a target for an
incoming transaction and an initiator for an outgoing transaction. See transactor.

(#7]

bridge: A component connecting two segments of a communication network together. A
bus bridge is a device that connects two similar or dissimilar memory-mapped buses
together.

See adapter, transaction bridge, transactor.

BEZDOXE

2DDRYNT—HDBIECT AR T HAVR—R b, INR TV D 2D DN REES
TETINR,

HRDIEERAD BRI =,
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11. Glossary : component/effective local
time

(18]

el

(#7]

component: An instance of a SystemC module. This standard recognizes three kinds of
component; the initiator, interconnect component, and target.

effective local time: The current time within a temporally decoupled initiator.
effective_local_time = sc_time_stamp() + local_time_offset

AVR—RUb: HBSYystemCED 12— ILD—AVREAVR, COBETIEFA=SIT—F .1V
A—aARY kAU R—R U B YrD3FEEIVR—RUNERFIL TS,

EHO—ANEL L TFURII-ThYTI T TOAZS T —2DIBED KR
effective_local_time = sc_time_stamp() + local_time_offset
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11. Glossary:exclusion rule

(18]
Tl

(#7]

exclusion rule: A rule of the base protocol that prevents a request or a response being
sent through a socket if there is already a request or a response (respectively) in progress
through that socket. The base protocol has two exclusion rules, the request exclusion rule
and the response exclusion rule, which act independently of one another.

BB A BRIy EIZUOTZARHBNEL AR AN HZEE . TNV INTIII AR
LARVANEEESNGWNESIZTREARTOILORA], EARTOrLIZIX) ST RO HE
AL AR RO RA D 2 DD HEhFRAIAHY . ZNSIEXE VIR ICENMET S,
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11. Glossary : extension

(18]

extension: A user-defined object added to and carried around with a generic payload
transaction object, or a user-defined class that extends the set of values that are
assignment compatible with the tim_phase type. An ignorable extension may be used
with the base protocol, but a mandatory extension requires the definition of a new
protocol types class.

(#7]

extension: A user-defined object added to and carried around with a generic payload
transaction object, or a user-defined class that extends the set of values that are
assignment compatible with the tim_phase type. An ignorable extension may be used
with the base protocol, but a non-ignorable or mandatory extension requires the

definition of a new protocol traits class. -
j/non-lgnorabletmandatory(i;‘:‘ll% ?

BLLD? >ERDE

BEARRAMO—R-:SoH I3 - ATz IMIMAITMALN, DD — e E SN I —F ERZA TP Y
k. AL IEtm_phaseZ A F IR ATV IRF I IIHED YL EIRET 21— ERISR, ER AR ILE
ATArINE—HITFERALTELEWA, EETELVITHHELBETHAIREEIFHLL TR DLraitsy 5 R
EBENDETHD,
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11. Glossary: generic payload

(18]

generic payload: A specific set of transaction attributes and their semantics together
defining a transaction level payload which may be used to achieve a degree of
interoperability between untimed, loosely timed and approximately timed models for
components communicating over a memory-mapped bus. The same transaction class is
used for all modeling styles.

€

generic payload: A specific set of transaction attributes and their semantics together

defining a transaction payload which may be used to achieve a degree of interoperability
between loosely timed and approximately timed models for components communicating
over a memory-mapped bus. The same transaction class is used for all modeling styles.

\Emtimedéﬁumtﬂm 7

BIE:,SUFH3 - FRIEA—FDEYREARY) Ty TR - NRZENLTREET HIVR—*
UrDIN—R)—BALE  TTAXTIVAA )= A LR -ETIILEIDOHLIEEDOHEEFRAT S
=ODETUTAIR PRIEA—ME. ETOETILIZFEZZLDET TAXT DAL )— B4 L
RETIICOAMEZDEDEIZHITEND,
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11. Glossary: hierarchical binding/hop

(18]
Tl

(1]

hierarchical binding: Binding a socket on a child module to a socket on a parent module,
or a socket on a parent module to a socket on a child module, passing transactions up or
down the module hierarchy.

hop: The interface method call path between two adjacent components en route from
initiator to target. A hop consists of one initiator socket bound to one target socket. In
order to be transported from initiator to target, a transaction may need to pass over
multiple hops. The number of hops between an initiator and a target is always one greater
than the number of interconnect components.

BRIV TAT BEDS1—ILDITINNFEDS2—ILDITINENAVRT S, HBWNIE
FED2—ILDITIYMIBRED 32— ILDITIEDINA VR T BE, ED21—IILEBEE-H>
TrSoH DLV EZITETENTES,

R’y T A= TN —IrDRBORFIZHZ2DODBET o R—RUMEDAY
A=A RA)yRA—)L(DINR), RV T [FRA—F NI T IR ARDEDEA =L T—2Y vk
AEDLEDNH B, 1= T—EhS8—FyMNIEEET B=DICSU oo av FERDRY
TOBEBHADBELLDEEN DS,

A= I—RER—TYMEDHRYTDEIFIA L Z—aV R—F U D EEYEIZT1DEL,
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11. Glossary:ignorable extension/
ignorable phase

(18]
L

(#7]

ignorable extension: A generic payload extension that may be ignored by any
component other than the component that set the extension. An ignorable extension is
not required to be present. Ignorable extensions are permitted by the base protocol.
ignorable phase: A phase, created by the macro DECLARE_EXTENDED PHASE,

that may be ignored by any component that receives the phase and that cannot demand
a response of any kind.

Ignorable phases are permitted by the base protocol.

#% 15 "I REZ7 455K : DECLARE_EXTENDED PHASE ¥/ B0IZ&k>THELNSHTT—X T, 7z—X
EZITWMAEIDIR—RIRO, WHEEHL AR REMEELGZNIAVR—RU MDD (L5
RWEnd, BRASN 71— XFEARTOr L TERATTEETH D,

A RELL 7z —X . YO MDECLARE_EXTENDED PHASE [Z&k->THoh., EOLRKRY

ALFEFIA?) TERVAVR—R UM TI—XEZ(THIVR—R UMDY
MAINZTI—X, BEINLZ T —XFEARTOrLTHESN TS,
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11. Glossary :initiator

(18]

initiator: A module that can initiate transactions. The initiator is responsible for
initializing the state of the transaction object, and for deleting or reusing the transaction
object at the end of the transaction’s lifetime. An initiator is usually a master and a
master is usually an initiator, but the term initiator means that a component can initiate
transactions, whereas the term master means that a component can take control of a
bus. In the case of the TLM 1.0 interfaces, the term initiator as defined here may not be
strictly applicable, so the terms caller and callee may be used instead for clarity.

(#7]

initiator: A module that can initiate transactions. The initiator is responsible for
initializing the state of the transaction object, and for deleting or reusing the transaction
object at the end of the transaction's lifetime. An initiator is usually a master and a
master is usually an initiator, but the term initiator means that a component can initiate
transactions, whereas the term master means that a component can take control of a
bus. In the case of the TLM-1 interfaces, the term initiator as defined here may not be
strictly applicable, so the terms caller and callee may be used instead for clarity.

{&1E: TLM 1.0->TLM-1
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11. Glossary:initiator socket

(18]

initiator socket: A class containing a port for interface method calls on the forward
path and an export for interface method calls on the backward path. A socket also
overloads the SystemC binding operators to bind both port and export.

€

initiator socket: A class containing a port for interface method calls on the forward
path and an export for interface method calls on the backward path. A socket
overloads the SystemC binding operators to bind both the port and the export.

BIE:7AT7—RRXRED  AVFT72—R - AYYR-O—)LDE=ODHR—IEEL /TR, R,
INVGT—R R EDAZTI—R - AYYE-a—ILDF=ODITHRKR—Fk, ZDV5 YL
IR—RETHRR—F DT A ZENAURT B1=8HIZSystemCD/NNA VR EEFEF—/\—O—F
ERCR
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11. Glossary:local time offset

(18]
7L

(1)

local time offset: Time as measured relative to the most recent quantum boundary in a
temporally decoupled initiator. The timing annotation arguments to the b_transport and
nb_transport methods are local time offsets.

effective_local_time = sc_time_stamp() + local_time_offset

O—ANRS LA T7'IM TURII-THhY TV TEINT A= T—RITENT, &I DI+
A LB (L) SRRE LR, b_transport XU nb_transport AV KD RAIU G 7 /T—
2aVD5|IMIEA—AINEA L-F 7Y THD,

effective_local_time = sc_time_stamp() + local_time_offset
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11. Glossary : multi-socket

(1E]

multi-socket: One of a family of convenience sockets that can be bound to multiple
sockets belonging to other components. A multi-initiator socket can be bound to more
than one target socket, and more than one initiator socket can be bound to a single
multi-target socket. When calling interface methods through multisockets,

the destinations are distinguished using the subscript operator.

(#7]

multi-socket: One of a family of convenience sockets that can be bound to multiple
sockets belonging to other components. An initiator multi-socket can be bound to more
than one target socket, and more than one initiator socket can be bound to a single
target multi-socket. When calling interface methods through multi-sockets,

the destinations are distinguished using the subscript operator.

BIE Do R—RUMIBTHERD VT INMINA VR T BIENTESFERY VDV E
D AV IR TILTFITIMNIBERDEI—T I I IbENAVRTHIENTE, - B
—DIIF - B—T I I INMBERHDA T —2- I b ENA VR T BHIENTED, T
IWFITIRERBLTAVATI—R - AYYR - O— )LET BB TARAT1HR—avd. AFEE
FEFALTHISNS,
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11. Glossary:nb_transport

[IE]

nb_transport: The nb_transport_fw and nb_transport_bw methods. In this document,
the italicised term nb_transport is used to describe both methods in situations where there
is no need to distinguish between them.

(#7]

nb_transport: The nb_transport_fw and nb_transport_bw methods. In this document,
the italicized term nb_transport is used to describe both methods in situations where there
is no need to distinguish between them.

{&1E : nb_transport_fw&nb_transport_bw Ak, RETIL, nb_transport&L 5441wk
TRLUEZAEE. TNOZERFITIDENGEKRICODTHEADAVYREERTOIZFERIN T
L3,
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11. Glossary: opposite path

(18]
Tl

(#7]

opposite path: The path in the opposite direction to a given path. For the forward path,
the opposite path is the forward return path or the backward path. For the backward path,
the opposite path is the forward path or the backward return path.

L) YAV SEC I [O VAV
TAT—FNRRATIEFE/RRETAT—FDYRZ—2IRZAB B NNV I T—RE IR TH S,
INYIT—FRIRRTIETAT—FIRRBBNENN VT T—F D) E—2 IR TH B,
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11. Glossary: phase

(1]
phase: The period in the lifetime of a transaction occurring between successive timing

points. The phase is passed as an argument to the non-blocking transport method.

(#7]

phase: A period in the lifetime of a transaction. The phase is passed as an argument to
the non-blocking transport method. Each phase transition is associated with a timing
point. The timing point may be delayed by an amount given by the time argument to
nb_transport.

BIE: bSoY o ar Nk,
7x—XE/0709F T SV RAR—FAY YR DI 3L TESN S,
TNETNDIT—RERIIFA(ZIV T RAVMERERT S,

AL RA M Enb_transport DB I TEZ S NI- ST TERESN D,
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11. Glossary: phase transition

(18]
Tl

(#7]

phase transition: A change to the value of the phase argument of the non-blocking
transport method as marked by each call to nb_transport and each return from
nb_transport with a value of TLM_UPDATED.

2x—AS500L30: /0 TAYF U RSV RR—R - AYYRIZEITE T —XB I HDIEDNE
{ETHY. nb_transport~Da—)L &nb_transportmMis> M) 4—2 OFETLM_UPDATED D {E%
#3,
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11. Glossary: protocol traits class

(18]
protocol types class: A class containing a typedef for the type of the transaction
object and the phase type, which is used to parameterize the combined interfaces, and

effectively defines a unique type for a protocol.
(#7]
protocol traits class: A class containing a typedef for the type of the transaction

object and the phase type, which is used to parameterize the combined interfaces, and
effectively defines a unique type for a protocol.

EIE:TOraINRALTDISR[Type(B) HS5 R ? hibtraits V) S ANE R
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11. Glossary:request

(18]
Izl

(#7]
request: For the base protocol, the stage during the lifetime of a transaction when

information is passed from the initiator to the target. In effect, the request transports
generic payload attributes from the initiator to the target, including the command, the
address, and for a write command, the data array. (The transaction is actually passed by
reference and the data array by pointer.)

PYHOIRR:EARTORNLIZBENT, /12 IT—2hD3—FIMIEBRNESNBED S
93 SATEIALIZEITBRT—2DUED  HRARMIZIX, VYT ARMFaTUR, PRLA,
SARAIREDE=ODT—ETLAREDARARAO—F 7R Ea— e/ =S I —2Mb 45—
TFIRNERET B,

(FSoHILaV FERICIKESE, T 271 DBAFRAVA—ELIZKYITHNS, )
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11. Glossary:response

(18]
gL

€D

response: For the base protocol, the stage during the lifetime of a transaction when
information is passed from the target back to the initiator. In effect, the response
transports generic payload attributes from the target back to the initiator, including the
response status, and for a read command, the data array. (The transaction is actually
passed by reference and the data array by pointer.)

LARVR EARTORILIZENT, 3= YDA O T—ENFERINESNDIED S
HHa - SATEALIZEBITRRAT—2DVED HEARMIZIK, LARVRIEFRAT—EXR,
J—RaATUR DO DT —ETLAREDRARAO—R TR E1—FEE—FUrhDA =S
I—A~NRET B,

(FSoF I aVIEERICIZESE, T 271 DGEFRAVE2—ELIZKYIThNhb, )
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11. Glossary: sticky extension

(18]

sticky extension: A generic payload extension object that will not be automatically
deleted when the reference count of the transaction object reaches 0. Sticky extensions
are not deleted by the memory manager.

(#7]

sticky extension: A generic payload extension object that is not deleted (either
automatically or explicitly) at the end of life of the transaction object, and thus remains
with the transaction object when it is pooled. Sticky extensions are not deleted by the
memory manager.

ATAYX—R: S F O a0 A T MDR TRIZ(CH+TEEB R VBRI HIBREN
BURAARAMO—RDHREA Tk, T, T—ILENFEENSUTHOIVA T O HMNEE
b,

AT AYF—RERITAEY - R—D ¥ [Z Lo THIBRSNELY,
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11. Glossary: synchronization-on-demand

(18]

synchronization-on-demand: An indication from the nb_transport method back to its
caller that it was unwilling or unable to fulfill a request to effectively execute a
transaction at a future time (temporal decoupling), and therefore that the caller must
yield control back to the SystemC scheduler so that simulation time may advance and
other processes run.

(#7]

synchronization-on-demand: The action of a temporally decoupled process when it
yields control back to the SystemC scheduler so that simulation time may advance and
other processes run in addition to the synchronization points that may occur routinely at
the end of each quantum.

BE: FURSIL-ThyT)odEhi=70tAMNSystemCRY L a—5Aa O—)LERTH
ETHY . TNIZKYS2aL—2aVBEMHIEEAR. D TOEREETEINS, MA T, &I+
ALDOEHYD RS -UIZREZRAI VA BRSNS,
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11. Glossary: timing annotation

(18]
Izl

(#7]

timing annotation: The sc_time argument to the b_transport and nb_transport methods.
A timing annotation is a local time offset. The recipient of a transaction is required to
behave as if it had received

the transaction at effective_local_time = sc_time_stamp() + local_time_offset.

BASJ T /T—3: b_transport &nb_transport AR Msc_times|$,
RASVYT T/ T—2avEB—NIEA LA TIbTHS Mo T o3> DZER
(X555 3 hieffective_local_time = sc_time_stamp() + local_time_offsetT
Z=&IITIREESILEEREIND,
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11. Glossary: timing point

(18]

timing point: A point in time at which the processes that are interacting through a
transaction either transfer control or are synchronized. Certain timing points are
implemented as function calls or returns, others as event notifications. Timing points
mark the boundaries between the phases of a transaction. Consecutive timing points
could occur in different delta cycles at the same simulation time.

€

timing point: A significant time within the lifetime of a transaction. A loosely-timed
transaction has two timing points corresponding to the call to and return from
b_transport. An approximately-timed base protocol transaction has four timing points,
each corresponding to a phase transition.

FSoHHL 30 DIAT734 LNDEEGHME, L—X)—FA1 LR S ooavIziE
b_transporth™ 5D a—ILEYA—U IR T 22 DDRAAZIU T R4V H D, TTRFD
A—R)—= B LFEDR—=Z-FARIL -+ H 52V ETI—X S0 3 IZET 54D
DEAZIVTRAVEDH B,
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11. Glossary: TLM-1/TLM-2.0

(18]

TLM-1: The first major version of the OSCI Transaction Level Modeling standard. TLM-
1.0 was released in 2005.

TLM-2: The second major version of the OSCI Transaction Level Modeling standard.
This document describes TLM-2.0.

(#7]

TLM-1: The first major version of the OSCI Transaction Level Modeling standard. TLM-1
was released in 2005.

TLM-2.0: The second major version of the OSCI Transaction Level Modeling standard.
This document describes TLM-2.0.

1.0—>1~DIEIE?
2—-2.0~DIELE
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11. Glossary: traits class/transaction bridge

(18]
Tl

(#7]

traits class: In C++ programming, a class that contains definitions such as typedefs that
are used to specialize the behavior of a primary class, typically by having the traits class
passed as a template argument to the primary class. The default template parameter
provides the default traits for the primary class.

transaction bridge: A component that acts as the target for an incoming transaction and
as the initiator for an outgoing transaction, usually for the purpose of modeling a bus
bridge. See bridge

FoAY-HISR:CH++TOTSIVTIZENT, TS5ARIVISADRENE LT HRICHERT
btypedefsEENDEBREZESTITATHY . BEIETSAIVISADTUoTL—R518ELTH
LAY -9S5R%EH=-E5, TIHIToTL—rINSA—BRETSAT)ISADT T4k
LA YERELTLS,

cNSoYH0a - DYyS BE . NRTYyCOETI S EBHIELEAVR—RURT MSY
YO EZ TMABIZIZS—T Y EL T, ST a3 R ITTIRICIFA=o T —4E
LTIRES,
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11. Glossary: instance/transparent component

[IE) _
7L r~=

(#7]

transaction instance: A unique instance of a transaction. A transaction instance is
represented by one transaction object, but the same transaction object may be re-used
for several transaction instances.

transparent component: A interconnect component with the property that all
incoming interface method calls are propagated immediately through the component
without delay and without modification to the arguments or to the transaction object
(extensions excepted). The intent of a transparent component is to allow checkers and
monitors to pass ignorable phases.

FSUBFHILaU AVRBVR NSO DAZ— AV RBV R NS ay A
DRBVRIF1DDNS YO AT OO TROENDD, RSV Yoo 304D
CIOMIBEHRDOISUF I AV REAVRIZEBFIRASh TEHELLY,

FSURRTZLURAVR—RUM TRTOZTRO AV E—T A A A YRI— ILNE |
HEININS YB3 ATV INFREEZRO DEFRLL BEGZLTIAVR—R MR
LTELIZRBENZEVNSITONT4EFH > =AM F—aRr Ik aVR—R Uk, PSSV ARTL
Uk aVR—RU DO BERIE. FIvhAPEZANERAIGEL I —XEFDFEFEBSE ST
HTH 5.
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11. Glossary: transport interface

(18]

transport interface: The one and only bidirectional core interface in TLM-1. The
transport interface passes a request transaction object from caller to callee, and returns a
response transaction object from callee to caller. TLM-2 adds separate blocking and non-
blocking transport interfaces.

(#7]

transport interface: The one and only bidirectional core interface in TLM-1. The
transport interface passes a request transaction object from caller to callee, and returns a
response transaction object from callee to caller. TLM-2.0 adds separate blocking and
non-blocking transport interfaces.

"TLM-11Z# TIE—D LA BV ARDIAT A B TT—R, FSURR—k- A58 —R (T
MUHLTE#ENSEVHELEBRBAN) IR NUY a0 - AT o1 EEY  BUH
LEBEMMNSIEVHLITEBANIIIRN ST 4TI EERT,

TIM-2.0fBE TIIESI2TAYF T IV RIR— kAU BT7—RE/0TAYX VT SR
=k AR TI—AD2 DI REIEIND, "
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11. Glossary: unidirectional interface

(18]

unidirectional interface: A TLM 1 transaction level interface in which the attributes of
the transaction object are strictly readonly in the period between the first timing point and
the end of the transaction lifetime.

LI 4R

(#7)

unidirectional interface: A TLM-1.0 transaction level interface in which the attributes of
the transaction object are strictly readonly in the period between the first timing point and
the end of the transaction lifetime.

read onl

1-1.0~DIEE

tmEDEEHDT-
H.TIM-1&FRE
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11. Glossary: utilities

(:)
AL

(#1]

utilities: A set of classes of the TLM-2.0 standard that are provided for convenience only,
and are not strictly necessary to achieve interoperability between transaction-level models.

A—T4)T4:TIM-2.0IZED VS A Y TIEH LD, FEHOL=-HIZOARESATEY .. 1T
LERSHF a0 bR ETILORBOMBEF AEEZZERT ADIZIXBETIEAEL,
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04-2-04 SystemC Synthesizable Subset 1.3 draft 1 & BAXREBH#ER

AHilx, OSCI ® SystemC Synthesizable Subset 1.3 draft ®5 1 F D H AGERTH 5,

1 HE

1.1 #iBd

Open SystemC Initiative(OSCI)® Synthesis Working Group (SWG)i% Synthesizable-SystemC (SSC) D & 7%
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AH, BUE, 2a—W—TA R, Zr7o7vatn - AT 45— a5V 770 A -w=aT b ln
) EBERDIEMNATFARETH D, £7-. SystemC TV L IZ Db DA BN O ITESRiz, Ll

N5, BLTE SystemC OAKAREARLBOHEKITIERSI N TR Y, RZbiFZ 2T, 2z
Synthesizable-SystemC(SSC)| LFEESH Y TH D,

BRI T AN— T = 7 ERENIBE R A BN T 5, £ LT, TG 7 — T b EER T = —

AD1OTHD I ENIAL BTV D, 58 )72 SystemC N — A DX EHEREE 215 H 9 5 72912, SCC 1X SystemC
Ny THY REDDICRAIRTH D,

SCClZ=a—FT 47 « A RT74 &5 T SystemC SREDOEGYT 7y NOERNOKY Lo TWD, G

7% v ML, SystemC O EDELDERZENARY — /L TERINDIRETHINEERT D, Tibe L
L RT LULEEANET « LB ATWD, F72, b2 L EZ OBV NANRDOAT v 7L LTIOY —

XTI N—TTiHEmINTWD, ZOH 71y MEERICHR— M 567 — /LT Synthesizable-SystemC

WP THLHLE L TRODHZENTE D,

=T 4T A RTANFIAN— R = 7REFFED, AATEEZ: SystemC 22— RZZNRAICFLA T 2 F 48

J5, WEAROZHO RTL E@EMARDTZDDOENET « LD a—F 4 7 « HA KT A 345 RFHEE

PECTOWEM 2B T 52 DITERNIE S35 b iz,

ROX— DK 11T ERG R & AL RO T2 285 7 v —OMRE O &M 2 R~ T,

— 364 —



Behavioral Model

High Level
Synthesis

RTL

EE

Y

| Gate Level Netist |

s
|

| GDsli |

1.1 REBABESMEROMAICEADL I 70 —DHMRENER

Z® F¥ 2 A M Synthesis {EHEHSIT Lo Tilam SNLAED ED SystemC OEKY 7y NOERTH D,
ZORFaAY FOEIIE, YA THFR— N TEHREROEHNOY 7 v MTOWTHAT S Z L Th 5D,
OV Ty NEBZOELOEMRY AR — R EHIRT 2B TR,

1.3 A&
"shall" (L)L, Z OEEMEZ I T 72 DICEE IZSF O R TR bRV EDRFHAZ B L, BIAMNIFF S e,
"shall" (WZE) 1. "required to" (FER X 2)EFRIFETH D,

"should" (#E2%) 1%, TOHENHELEIND Z L2 FHRT 20, LT LHERSNARNWI L EZERT D,
FBERDOERIZEBN T, TOFHEPYR— SR RN HEIESh DI TIEARWnWZ L2 EKT 5,

"should"iX. "recomended" LRI D)L FFETH 5,

n

may" (FFA]) 1, T OFEEPEEOHIROFHICB N THIND I EZEKT 5,
"may" I%. "permitted" GFSib) LEFETH D,

"HRY =& E, SystemC LA IE LV LegaDA I TH D Z L AFMFOTICZITMHITH LD TH D,
"BEY — eI, T D SystemC XL EMRT S0 T OO LT 20K HEIMLEFE
B DMMNELERT DD TH D,

"B AR, FFESND B TORSCOMRITIEEZ AT A0 TR, T OERETIERR S DRI IT1ED i
B9 kv,

ZOEHETH ) EIROIERICTHESIND,
Supported: (Y7R— k) "Gy —" X, TOMELEMRINT 22 ENMETHD, 2F V&M N— Ry =T %
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BICEHESTONDEWNWH 2L TH D,

Extended: (JEEEH R — F) "Bk — " (X, TTA DCHI L X v 7 ADBWREILET A 2 L1250 F O E R
I EBMETH D,

Ignored : (JE4R) "Gy — "X, TOHEXETET D2 ENMNETH D, TOWIBH>T-HAEIL, Gy —L
IR L TIRWDT R0, ARSI, Y2l —va iR LAV & 2S5,

ZIONVS TR AONoTo X, EOXITHERY — AR a2—W —|ZEET N Voo A= XA L
T ZOERETITER IR, "Ignored" XX, VA — SN TWRWVELEZL I ENH-THRY,

Not Supported : (h7R— hEL) Y — /U Z O EY A — R L2V, Ay —/Vid, ZOInH 52 &
L TR LT, %@%ﬁ(ﬁ%okiﬂ\c’\ EDL Y — AR T D NICONTIHER SN2, AR
— I, FOEXLD S > TG A ITRIT 2006 LR, L L RKILRITIUTZR 67220 80 ) i Tlide <,
D ORI 2 X9 J&D?&? T EIND,

1.4 REHAI
AETIFLFORERAUEZ W5,

a) AEHEZBIT DT F A FALTIESystemCd D WIECHD FPRIGEE R T DR —V FIEZ WS, (Bl x
L. sensitive)

b) SystemCH > 7 /L0 — ROW T IXEEE T + 2 N TRDbEND,

o) WMYVELBOWLT FA MIVAR— SR WELZRT, WX, =%2h)

d THAMAZOWXT A MIEBRINWOIELZRT, WX ZFAH)

e) HATEOWMILTHR MILRESN O EZRT, BAIEX TFA )

) NAT7rEGhn—< KT+ b ONCFIIHEEN R E R 2R T oIV, FlAIE. AT

&SN AT ZE - R

g) iﬁﬁ%iEL =DV URIN AT [BEEHRADIENTE D] EHity), AUTHERINS, 4
FRHRI O/ I HGER e fiRg & 72 D, AITE S MBI E 70D, ARRBRIOBERIISTFOR X
ATHD, EOITHBEL LI bDITEADA o AZ L ATEE R HNLD,

h) HEEA—)ILLFO L D ICE SR 556 S FHIMORERITEIN TORWIEE Z RO TR A
DENZ2ER—DT AT L XG> TWND, 7T ZAHDWVIEFR— L AR—ADAHFNLT T AA R —
ANR=24ThH %, NI A MIEY Y TERHLWIAY 2 b, BV ETENTHL, O AF
AT “7 7 2% D WIIAFIZER OAHT OIFEILY T A4 H 5 WV IIARZERAL DO EH L TEES L
HND, 220HOr —ATIE. RV A NMIT <) TRULNZEHYE KDY A NTEIHBRI LD,

i) WATL—X[ 11347 arTAT722BATHET, ZO7A 7T LI EBelL D WEIEZTEND,
EoT, LT D200 A RMBNTS LV

init-declarator ::= declarator [ initializer ]
init-declarator ::= declarator | declarator initializer

j)  "NOTE—“ThiE 2 BITHEETII R BEEWRERIT D,

k) B OLETRINDHNIAEKRIT OSystemCOMESL L FLT AR T 57200 DO TH D, T UL
BN— Ry =T RBZERT LD, LVRTHD (DPHLIWVIEHEVRIRBRN) a—F 4T
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HANDRBSHELES 5 WNTHHT 2 LW ) HEABEX L TRV, M T, 72E2Ib0Fn (i
DETHEEEINDIBEEZRNT) ZOHBMIH-~ Tz LThH, IV T ITIAT AT AR « AAf—
. HDNINRT 3=~V AR F v — 7 (TS T HB 2 R T T ODOREEEZERL TWDH O TR,

1.5 #RLAL

itz P R— TR Lo T

VAT AUAOVEG RO I — U, B LICEGE T A M ERFH MM A BT A 2 ETH O, LDV AT Al
BHECTH Y | EEMICFEEZTLRTE R, 510, BAH B CERELBOHNOHEEST —%7 7 F v 2%
IO T Z ENRTE RN, B DEIESCR R DT —F 7 7 F ¥ R OIREFRELZITH) Z L BRHEETH S,
L7 o T, VAT LAEZRETTHOHEITIE, BESLT —F7 7 F v, FEEZDHTHZEDRUETHDL, £z,
At A N G A EET A2, BEEL T — X T 7 Ty RGNS EIET ARGHEEN L E L 0 D,
VAT ARF TR =T, B, T X7 7 F v, BEOSBEEAZFREICT 70T, BV AL EERT D
VERD DL, MRV DEZ I, FA I 70T —FRED X 57, FEARLITEEE L T < E 2 I
S, BxIFTFERIODHRE LV, TROLERL L, T—F7 7 F v Loy, FELVEER LT, &
VAWVEET ) 78 a—%F6, DEO® 7 > a T2 25, K122V AT AGKEI 7 —I2BiT 5
L~V 2T,

[ nmEm ) N
o v - [ HeRE
SRTLEH [ BLALETAE
&8t
[ HW/SW43 8l ] =
T—ﬂﬁ-’lﬁ“\vﬁfi J ."‘E
v ' v o3 _
@ ; ] 7_#‘779:'V
ﬁﬁjuth%?»ﬁwﬂ E%wwﬁuww}++ % (TLM)
\ ‘ I~
( [ B ] T:>N4» T‘ X
_ L emE B N
o B EK v —H ==t
- oawRry || sw@a—R) || e e
HWERE SWE&% 3

1.2 SRTFLEE7O—(ZBITHHELRN)L

1.5.1 #eeL AL

ZOMBLAVIE, YAT ATROONTVLOHEEZ, 7—F7 7 F v 2ET D Z L R<ERSRET 2 HI
THWS, LEedoT, IREBEEZERLEY, SESERT X727 F v 2BE L TARETI R L, Mgz
HRAT AR DD, ZOLLofll LT, ¥ ab—va LRV IETATaE: YAPI'INO 7' m 2 AR
y hNU—=27 L LTET D T ENDHEDR D D,

HWHEL LTI 2 DDT VA VAT v 7 b 5.,

1 YAPI (Y-chart API) : Kahn Process Network Z# Bl a[fE72 C++Z 4 7 U, Philips Research NP L. 77
Ur— a3 v OEITHAHE,
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B 7Y R AEER
B EESX A7

1.5.1.1 #EeL AL 7 TY X LR

DRRFFAT v 7T, 7T Y X LAOFATARELHEREHARME B L2 (B 21X, C/IC++/Matlab D=1 —R), =
®£ﬁﬂﬁnﬁﬁ% L, 7T ZAOZEEHEICHNONS, ZORFAT v TOYIalb—va iy —7r
YUXIVT, XA I UTERIIRL . ALy RElENI 1 2720 TH D, XA I T LM T =X T 7 F v mFF
RO T, YIal—ra VEHEIIEETHD,
a7y AN TEMNE B 5RO E AN, ieH 0fsk T — Z BOYIMRHME A 55 DI HW b D,
a— R VAT va F, BB TEREIN D ZHMELFTMT 2 720ICHWbND, 2— R VAT g v
a7y U TOMm ORI, Z A7 5EIR%O HWISW 53EID0 720D AT & LTHWbN D,
ZDORAT v I THELN D EITATRERMERE AR L. kDT L3 X LBEELIGE, 7a—2kE2@L ca—LF Y
77vyx%?wkbf%w%M6
RETOHIRIRLER, W LT —F 7T 7 F ¥ 77— F, BIOTNTAY ZLRGHAT v TORERRENL, &
AT MIZ AT ~EHESIND, ZOFAZE, FATHTRD LD ESNET—F %@L T, HEEST v XL D
PR % FATT D,
ZOXI Ry U= NOT a2 W THY | BEF ¥ XL VERIND, T et 37— 2 EHEL
AL, BIFMOBEF v 2Lz BE L TEEIND, BIETF v RVTRELET v 20827l s £ T, FIFO
kT —2HELEEZD, ZOXI7Fy FU—2 1 Kahn 7ok Axy hU—Z7(KPN) & LIRS,
KPN Tid, WHMWE LG & BHRIICET V7 &, ZHUII AT T ety B 2T A Eavw v B 7351
IIRFARTHD, KPN OB H 1 OOFEIL, 77V r—a VERENFETIEEZERTH R LICR Y hT—
JN~T e RAEREA AR TH D,
ZORED BT T, BEFOEEEZ AW HT T 7V r—a VERBRRES 720 BV 2 — VERST 7Y
r—a v (BRe IP) O BRI ET 2 L2 D,
YAVFALy R¥Iab—yarya2lns T, Fy VBT 2lEAR, ¥ A7 IZHBT 2 E AR BT
Ehb, DETHIIT, HHICEREZMETA-OIC VAT LA EHN T2 b TS, £2. DEIOMEER
EfEMET, v~V TF ALy Ry Ialb—vailiFov SN,
Kahn 7B ARy NU—27 L LTEFUET 7V r—2a 287V 073572012, YAPT N5 Z EMRT
X%, YAPL O BHIIE, EBAIRT 7Y r— a v OFFA. BLXOAN—FRE Y7 e Eh~T B v AT A EA~D
BT ) = a DOy U T EARRETHZ LI D,
YAPI |3 F 7= SystemC [T H FEEIN TV 5, SystemC |ZHIEZ /- YAPL X, vt ARy hU—Z ELTAKY
— DT T = a BT ST A EDICHWLND L=y b E—fIZ, SystemC 7 T AT AT T

JeLTiREENTWD, ERRo@bv ., YAPI TOFHEET MEIKPN IZESN TN D,

1.5.2 7—F%TI9Fv LRI

T=XT 7 F v LUV OEIE, RAICHHRR I (B, #4107, mE) 2RHOT5HZ L,
Ko Hrvary - Loy 2F Y (TLMIEY AT L(SoC) & T —F 7 7 F ¥ LYV THRMIZET Y v 7
L. VR T —FT7 7 F ¥ 2 RBET H-DIC% STz,

BRY 7% > BTk, OSCI TLM TOES « HiEA MV, OSCI TLM WG TR SNT7=T 4 75 U DA% FIH
T 5,

1.5.2.1 FSUHH L3y - LRI -ETFYVY
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TLM ® &% (computation) & i#15 (communication)?® 9 5, OSCI TLM1.0 & 2.0 TEFE L TW D EEH/ IO
T, b ¥Frvaid, FEVa—AMEBLT -G (XA e—F) LEXRTDH, EFTV T -Ea— (%
XTIV 7 AZAN) 1, TLM WG OEFRIZLLF

1. Un-Timed (UT): W E 72TV A 7V OWRERFLBR D WA WA L EIEF 25+ 5T Y v 7 A4
AN AR IR a—T v 7 A, T yF U FIF0 O X ) eEiED X 5 Zefdif T & 7220,

2. Loosely Timed (LT): 0S @7 — MLEEC, @kER A Ly NHORMZ LI L LaWGEIZ, BB R/
ROXA IV TERCTRIBT DET VT AZ AN, LT TlE, XA ~—FT VRMRIRT —E FL—v 3
bR, FATREAL 2 B 0I5 8080 5,

3. Approximately Timed (AT): EF VLT AU 77 LR E RS, BOTOIREEBOIEFILIEL
WNERERZ A IV THETITADRVWET Y U T AZA ), XA IV TREEITER ST,

4. Cycle Accurate (CA): ET/VOFITIRENT XTOH A 7V TTRT DI ENFRERET VT AZA
Vo TRTOYA IV TETNEXIET D RIL O 1% LSRR AR, T_XTOYA 7 LV TET LRIKD
WRIERIIREICHF S 720 . TRTOINBE RN L O R ¥ ORIEE IS KRB S 1L 2 BT, 3
A I NDHRERET HET IV,

UT &Y a2 — /WA RKATRE, LT £ ¥ o — Wikt &2 R D 7o O G AR FTRE, Bl 21X, &AL AT v %

sc_time(10,SC_NS) CEHL L 7= HA 1L, A TRE, FERIC AT £ 2 — b, IREBLREBEBEZ XM IV 7%

EMEICERTEXRWIEOARAEE, CAEY 2—/LIZ oW TS T TLM2.0 TEZINTWRWN=D, b

MBIV,

1.5.3 EEL AL
TOMBL AT U H T 2= ADFEHB L O A 2 7 O%EES LXESRR/ET Y v 7 2 E T 10
BERT, 7Ry ZOBOaIa=r—ra NHMEH LAV TEIND, ¥ 72— ADFIRITE R T,
Fy LA ULE Y 2 —LICBWTHRME biiRF S b, FEL~VWIL U AZ F T 027 7 —L~YLRTL), &
— FL_ABIOEMEL LV EET, RTL BLO — FL-VUTALS FIHENTE Y | Verilog/VHDL 35 LW
SystemVerilog @ & 9 72 HDL & Citilk STV 5, 7F— ML~ L L) FTORG L~ UL GDSIL 7 +—~ v b
THRIEND, SystemC 1FZ OFHE L~ULIZIHHE S 720,
FebrLUIT 7 ) aP—D ) =T NDA AL ADHEEGNORD, LRIIEETH D, FELDH)
EIXv I 2 b—a VAICEDPN, —RICHZR Y BMTH D, FlziX, AaGoE s — MIBFEIITRoE TF
Mivd, IHFT7— MIL UV AZBIOAEY 254, @5 RTL L~V LR U CTENLD,
RTL L~V 3gER KON b2 28ERLlR, W5 OB AARETH 5,
® bt v MEEORBICIZ T, axbd X ) Zword LUV DB DFR & AN ATRETH 5,
0 HVIRLNWERDN—T %R TE D, TDOX I RN —TITZBIIBHEIND,
® Sk SFSME L TR L, A7 — hOx=ra— RED L9 it TE 5 51T, ARRKER (FSM) %
R TEDL, ROAT— FBLUOHIZif-then—elseCcase L & W o -BMERR TEHE I N D,
®  HPRINIEMAR T, RAER X ONEBITEME LR X ON(H ) ~D B2 EE AN T AW A B EE &
T2 LINTE D, Zhifexplicit-state machine & FEEILD, L ¥ A Hldexplicit-state machine® {7
THATHRBRTE D,
RTLH 770y DA 87 2= A TAMIC L TEDD Z ek 2GR )., LL hy 7oA v
X7 z— RSN, Z7ry s, Uty b, £LT enable 8ifEIZAMICIEES NS, XL —2a VDO
YA TN A I 7 Fa—F—HIEO T, Roi7-H1Eretiming) TEZ D Z L3 dH 5,
U 77 LA RTL OFLRIZxT 5 RTL A RhE R OMGE T L1, M DB X OIEFEE O 5123k L4531
EFRK I TWD, #il 21X IEEE Standard 1076-2004 (£ VHDL @ Z & E# L T\ 5, SystemC RTL Ftik T%
M CHETEA T %,
FEL~VE, Hom7e A 7 gD 10 BifEFIRIOHMN G, ARXL—2a & 10 RED XAV a—)b
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SINOEINZBNWTHLIREOHMEZFFD, LVYVAZEIPRMICERSNRNMRVIZERTEDONLD, i
BHEFOLBEETANL =2 a VR EDLIICAT P a— L ENDMEGET D LY R ZITER SN A 7 v
FV 12U ERDY A 7 VTHASNDEORFHIHEN SN D, EHOREEFIIATY LTV AHXIC
v 7S5, EORRIT KT RTL THOWOHRNRAT — b~ LV DR LABROAT — b~ d
Bilie D, BBRD AT — b~ T, WRICEDEENFAT SN 5 D OFRITHE DI L MR BE LA 20,
ZORY . BEEZ ny 7B By MEBCGERBIY £y FOLdDNE v T 4 7T mt bk,
Tat AIN—T DL D 7 SEEREE, continue °/b— 7 exit O, St & BfEGfthen-else <° case f#i)
WCHIRADE v FMEOH A 7 V2 A X2 7 25k 5 wait XHMEDID,
EIEG R D O INEE R ATREZ RTL fCil 2/ L <IZ 57— b LAV DOFRR TH D, BIEDFER (Y — 2)ITkf
L. RSN OBEETFIEZE RIS K > THA 7 M EOBEREZ Do (F— F LLRRIZxT 5
RTL L~L &0 ©)EMETH S,
REL AV OFREZEL 2D, KY=PR)TH¥—7 v hTrER%EKT, ZZTPIIL—F v 7 et 20MfE
Th D, X=1x1,x2,...,xn,v],v2, ..., v} B ANIEHEDE v FCT.xi, 1ZSi<n it T 4T 4 VA FNDEE
Vi, ISiIEmPE T A ET 4 VAR NTRWMERETHD, LT, Y=1{1y2, .., yHIHWEEFOEY FTH
2,
SC_MODULE ( AddMul 1 ) {

sc_in< sc_clock > clk;

sc_in< sc uint<16> > a, b, c;

sc_out< sc_uint<32> > result;

void addmul 1() {

result = a + (b * ¢);
}
SC CTOR( AddMul 1 ) {
SC _METHOD( addmul 1 );

sensitive << clk.pos();

}i
EEofIT P IERE% void addmul_10; X =1x1, vl, v2,v3}, x1=clk,vl=a,v2=bandv3=c Y =1yl}, yl =
result TH 5,

1.5.3.1 BifELRIL
F{EL X, [De Micheli 94, Knapp 96] ML K D ITHEREL )V E 72 I138MET —F T 7 F v L-~UL & L

Tbmbnd, LTI, AY=PRH XY bERZEERV, XOxi DEFPZLLESTTITP I
Y Z5tHT 5, UT LiEST, XOETRWH Ty MEINRE T 48T 4 VA MIRY 5%, 7 m
IMe— bLEXHFOxi OENN—2LRY 55, B vy 7 BT uk A% Y T— LR, P ILFR
IZHESEY 2RtHET 2,
SC_MODULE ( AddMul 2 ) {
sc_in< sc _uint<l6> > a, b, c;
sc_out< sc uint<32> > result;
void addmul 2 () {

result = a + (b * c);
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t
SC CTOR( AddMul 2 ) {
SC_METHOD( addmul 2 );

sensitive << a << b << c¢;

}i
ERoflc7 et 2 P IE addmul 20; A1y MEX=1{&1,x2,x3}x1=a,x2=b,x3=c; H/1k> MZ
Y =1{yl}, yl =result TH D,
SC_MODULE ( AddMul 3 ) {
sc_in< sc_clock > clk;
sc_in< bool > rst;
sc_in< sc uint<16> > a, b, c;

sc_out< sc_uint<32> > result;

void addmul 3() {
result = 0;
wait () ;
while (1) {
result = a + (b * ¢);

wait () ;

t
SC CTOR( AddMul 3 ) {
SC_CTHREAD( addmul 3, clk.pos() );

reset signal is(rst, false);

}i
ERoflc7 et AR P i void addmul_30 & SC_CTHREAD O EMT 5 & Z A & reset_signal_is QDA
T ThHbH, BBk L rst R—hFEL T 4T AR BPELT, cdkiZZury AR —b, rstiZVEy FaR—
FLTCEFREN D, Aty M X=1{x1, x2,vl,v2,v3}, x1=clk, x2=rst, vl=a, v2=b, v3=c ThH 5,
oty M3 Y =1yl}, yl =result TH5, SC_CTHREAD I X U reset_signal isQDEWiHIZH O 7 v 3
Y94 ITREH SN D,

1.5.3.2 LYRA RS VRTF7—LAR)L

VUAR R T AT 7—LoULRTIE, ARIDBRET DX DI, LUARZND LU AZ ~ORESCE 5 % il
T 5, 2OV OEARERITHAGOEB X WEKEE ML=y b LYAZBIWMEZTHL, LI RAH
ZEEROVERREEIEL RTL TIXET V7 TERNI LICERE L2, ZiUTr— F b LIEER
UTFTOHRETI I TED,

RTL T3

L BRI T LY A ZVBEA TR TH LW, HBRICL - T, EaRpEiid ) / o k) 2z s,
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2. BFENZY = PX) ORFBROERTH D, FEEIZIATE LHIMEE & b AR IR, ZOMRY REEIXY 2 5HE
TAHPICHLAAEN D, PIIING, B|HE, JFE. and, oré Wo BB AL —2 g U ENL HWDORE A f#
W, YEHETZDIZEN LS BWVWORM &2 9 hOFHMid 5 = & ARFICE T 5,

3. WM sy 7R—MNI®EVITAET DY XA MNMIHD,

RTL £V a—/MEZ =7y FEY 2a— VOV A 7 M EOEIEL LR 2 A RREERESM M2 T2, A
T—hoT7 7y a YEER FSM O TRAT LI ENTE DS, ZOMMO FSM # FSM with
Datapath(FSMD) & FE5, £72137 7 > 7 ¥ a YEIMEIXZ FSM 2 & » Tl & 5 5D datapath Troik S5,
. Example:
SC_MODULE ( AddMul 4 ) {

sc_in< sc_clock > clk;

sc_in< bool > rst;

sc_in< sc uint<l16> > a, b, c;

sc_out< sc_uint<32> > result;

void addmul 4 () {

sc_signal<sc uint<32> > tmpl;

tmpl = 0;

result = 0;

wait () ;

while (1) {
tmpl = b * c;
wait () ;
result = a + tmpl;

wait () ;

SC CTOR( AddMul 4 ) {
SC_CTHREAD( addmul 4, clk.pos() );

reset signal is(rst, false);

}i
o7 et A% P = void addmul_4 023 if(rst==false)} 7 u v 7 LW Uy NAT— 2o
A 7 VD FSMD Th v, whileDi7 vy 7 LWnofc 2- 27— O LY RAZHEOFFEL=y b Thd, ZLT
VUABEIAT— R LU AKX L tmpl % 0#/k<, Y1 7 VL SC_CTHREAD, reset_signal_isO% L C
wait0 L DR G SN BRI SN2, 7y Z7K— ke 1 kit SC_CTHREADOIZ LW &> o7
TAELTRBRESA TS

1.5.3.3 ¥— kLA
ZO LV TEARRZR T AND, OR, NOT, XOR 2 & L o7cim#lr— e 7F— MIEm S NT(E 5T

HDH, ZOLYLTET VT THI0E, BT = e VAF LV ATEHEIETS— DT 4 7 F 0B
BB, T Ly — F e oAU E A2 EE 9T D,
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. Example:
SC_MODULE ( AND2 ) {
sc_in< sc_uint<l> > a, Db;

sc_out< sc_uint<l> > c;

void and2 () {

}

SC _CTOR( AND2 ) {
SC_METHOD( and2 );
sensitive << a << b;

}

bi

SC_MODULE ( OR2 ) {
sc_in< sc_uint<l> > a, b;

sc_out< sc_uint<l> > c;

void or2 () {

SC _CTOR( ORZ ) {
SC_METHOD( or2 );

Sensitive << a << b;

bi
SC_MODULE ( ANDOR ) {
sc_in< sc_uint<l> > a, b, c;
sc_out< sc_uint<l> > d;
void andor () {
AND2 *andgate;
R2 *orgate;

sc_signal<sc_uint<l> > wirel,

andgate = new AND2 (“andgate”);

orgate = new OR2 (“orgate”);
a(wirel);

b(wire2);

andgate->a (wirel);
andgate->b (wire2);
andgate->c (wire3);
orgate->a (wire3);

orgate->b (wired) ;
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d(wired) ;
while (1) {

wait(); // forever loop

}
SC_CTOR( ANDOR ) {
SC_THREAD( andor );

sensitive << a << b << ¢y
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4.2.5 JEITA ISSUE LIST for “SystemC Synthesizable Subset 1.3 draft”
LLFD# 1%, 0SCI Synthesis Forum -~ 2010 4£ 1 H 29 HIZH#EH &4 7= “SystemC Synthesizable
Subset 1.3 draft” Lt a—fiRTh5,

JEITA |Clause/ [Title Type of |Comments(Justification) Proposed change
Issue |Subclaus Comment
# e (Technica
I/Editoriall
1|Contents Editorial |There is a numberring miss for Annex. |Change “ANNNEX C GLOSSARY” to “ANNEX B GLOSSARY”.
2 1|Overview Editorial |The terms of “high level synthesis” and

“behavioral synthesis” are used. The
defference is not clear.

There is only “behavioral systheis” at
Annex B Glossary,

3 1.3|Terminology Editorial |The words “shall”, “should” and “may”|Change the word “must” to “shall”
is defined. But the word “must” is used
in section 2.
4 1.4|Conventions Editorial |Boldfase is used for the reserved words at |Change the font for the reserved words at section 1, 4, 7, 9. and

section 2, 3, 5, 8, 13, 15, 17, 18 and AnnexA,[examples, to boldfase.
but boldface is not used for the one at

section 1, 4,7, 9. Add some explanations before the paragraph from c) to k) like “The

Examples at section 3.2 and 18 also have  [5nyentions from c) to k) are used at Annex A.”
boldfase words.

The paragraph from c) to k) is useful only for
Annex A.

5/1.5.3.1 |Behavioral Level|Editorial [The first example makes the image of a
combinational logic like the following
code:

module AddMul_3(a,b,c,result);
input unsigned wire[15:0] a, b, c;
output unsigned wire[31:0] result;

always @(a or b or c)begin
result =a + (b * c);

end
6[1.5.3.2 |Register Technica |First example of RTL is better to use |Change the process and the constroctor in the example:
Transfer Level |l clearly the state machine and the so_signal<sc_uint<32> > tmp:
registers. void addmul_40){
if(trst.readO)
. tmp1 =0;
The register tmp1 does not need to be ]reszﬂt:O:
; ; elsel
sc_signal in the example. tmp1 = bread() + c.read();

The example get a result each two result = aread() + tmp1.read(); // The value of tmp1.read() is the one set before one cycyle.
clocks. It is not efficient. )

|

SC_CTOR(AddMul_4){
SC_METHOD(addmul 4);
sensitive << rst.neg() << clk.pos();

or

sc_signal<sc_uint<32> > tmp1;
void addmul 40(
tmpl = 0;
result = 0;
while(1){
wait();
tmp1 = bread() + c.read(;
result = aread) + tmp1.read(); // The value of tmp1.read() is the one set before one cycyle

}

|

SC_CTOR(AddMul4){
SC_CTHREAD(clk.pos();
reset signal is(rst, false);

}

7|1.5.3.3 | Gate Level Technica |It is better for gate level coding style

1 to follow section 10.
8/3.1.2.2 |[Signals Editorial |There is no definition for sc_signal. Add the sentence ”Signals can be declared using sc_signal
9(3.1.2.4 [Module Technica [Better to use "int" rather than "unsigned Change to “template< int N =2 >".

constrictar | char", in template part of example 2.

10| 3.2|Deriving Technica|There is watching sentence in the Change to “reset_signal_is(reset, true)”.

11]4.1.1  |Integer Types |Editorial [The types of “short”, “long”, “long
long” are missed.

12|4.4.1 Integer Types Editorial |Inadequate note about ‘compile flag Remove the sentence of "The compile flag _32BIT_ is not supported as it is
32BIT ' not even mentioned in the LRM."
1314.4.1 Inteqer Types |Editorial |Inadequate note about ‘compile flag Remove the sentence of "(note: LRM does not mention this limit).".

14/4.4.1.4 |[Shift Operators |Technica Regarding the 'negative shift value’, there is no |IEEE 1666 has no description about the behavior with negative shift value.
I consistency between integer type and fixed Need to revise LRM first. Then synthesizable subset follows it.
point data type. (even not described in LRM)
integer : 7?
fixed point : negative shift value is allowed (in
reference simulator)

15(4.4.1.4 |Shift Operators |Technica |Also, the negative shift value in IEEE 1666 has no description about the behavior with negative shift value for
| sc_bigint/sc_biguint is not defined in IEEE  |sc_bigint/sc_biguint..
1666 (Inconsistencv to sc int/sc uint.) Need to revise | RM first. Then svnthesizable subset follows it
16/4.4.1.6 |Bit Select Technica |Inconsistent behaviors when out of range IEEE 1666 defines out of range value is not allowed.
Operator | value is specified. ([0,W-1]) 7.2.5 Bit-select
sc_bigint/sc_biguint : accept out of range It shall be an error if the specified bit position is outside the bounds of
value (in simulator) its numeric type or vector object.
sc_int/sc_uint : not accept So that, synthesizable subset should follow it.
17|4.4.1.7 |Part Select Technica |Inconsistent behaviors when reverse order |“IEEE 1666 defines reverse order is not allowed.
Operator | value is specified. 7.2.6 Part Select
sc_bigint/sc_biguint : accept reverse order It shall be an error if the left—hand index position or right—hand index
(in simulator) position lies outside the bounds of the object.
sc_int/sc_uint : doesn't accept NOTE 1-A part-select cannot be used to reverse the bit-order of a

limited—precision integer type.
So that, synthesizable subset should follow it.”
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JEITA |Clause/ [Title Type of |Comments(Justification) Proposed change
Issue |Subclaus Comment
# e (Technica
I/ Editoriall
18(5.1.1.9 |SystemC type Technica|'sc_bit' is deprecated in IEEE 1666. Delete 'sc_bit".
snecifiers |
19(5.1.1.9 [SystemC type |Technica|Unnecessary description (...) in the bottom offRemove (...) in the bottom of Page 30.
. Page 30.
snecifiers |
20/5.2.5 Initializers Technica |!tis unclear whether the other classes than |Clearly state whether the other classes than module class are supported or
! module class are supported or not, not
21|5.2.5.2 |Lexical Technica |'string’ should be treated as an array of 'char' [Remove 'struck-through' on 'string'. (Make 'string' usable in literal.)
: type.
conventions |
22 8.3|Wait statement |Technica|Thread process SC_THREAD is not Remove description.
L supported. as described in 9.3 SC THREAD.
23 8.7)Jump statement [ Technica |Missing 'goto’ clause. Add 'goto’ clause.
24112.1.4.1 |Static members |Editorial |Should refer chapter 7, static member Add reference to chapter 7, static member function.
25/12.4.1 |Constructors There is watching sentence in the Change to “reset_signal_is(rst, true)”.
26|12.4.7 |Construction Technica |Unclear description for 'destruction’. Improve description for 'destruction’.
and destruction |l
271A.2 Lexical Technica |All the sc_object should accept the 'string' as|Remove 'struck-through' on 'string'. (Make 'string' usable in literal.)
: a name. In other way, 'string' can be
conventions ! converted to the constant
28|A.3 Basic concepts |Editorial |Missing 'Shadow' for 'sc-main-definition’. Add 'Shadow' for 'sc-main-definition'.
29|A.4 Expressions Technica |Destructor should be supported. TBD
30|A.6-1 SystemC Type [Technica|'sc_bit'is deprecated in IEEE 1666. Delete 'sc_bit'.
Snecifiers |
31|A.7 Declarators Technica |Peclaration of the pointer for static memory |Add : (Make these usable)
| should be supported. * [ ev-qualifier-seq |
[ - 11 nested-name-soecifier 1 * [ cv-qualifier-sea 1
A.8.1 |Module
declaration Changel the deﬁnition' of sc—signal—declaration to the following:
sc—signal-declaratin =
sc—signal-key < type—specifier > signal-declarator-list ;
| sc—clock—key signal-declarator-list ;
| sc-resolved-key signal-declarator—list ;
| sc-resolved-vector—key < constant—expression > signal-declarator—
list;
Add the following definition:
sc—signal-key =
sc_signal
. . L | sc_in
The definition of sc—signal—-declaration is | sc_out
not correct. | sciinout
32 Technical |There is the definition for sensitive_pos - o
. sc—clock—key =
and sensitive_neg. sc.in olk
There is the definition for watching. - -
| sc_out_clk
| sc_inout_clk

Remove sensitive_pos and sensitive_neg.

Replace the definition of sc-watching—statement to the following
definition of sc—reset—signal-statement:
sc-reset—signal-statement =
reset_signal_is( sc-edge—event , boolian-literal );
sc—edge—event ;=
identifier.pos()
| identifier.neg()
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* 4.2.7 ECSI HLS Workshop ASP-DAC09 E &8
|

ECSI : European Electronic Chips & Systems Design Initiative
http://www.ecsi.org/

© Copyright 2010 JEITA, All rights reserved JEITA

AENE—%

= Session 1: Architecture and Design Flow I
= [S1.1] Algorithmic Foundation for ESL 2.0
= [S1.2] BSV: a radically different approach to HLS
= [S1.3] User Guided High Level Synthesis
= Session 2: Architecture and Design Flow II
= [S2.1] C-Based SoC Design Flow with CyberWorkBench
= [S2.2] PICO: Advanced Algorithmic Synthesis for SoCs and FPGAs
= [S2.3] Equivalence Checking in Context of HLS
= Session 3: Architecture and Design Flow III
= [S3.1] The CHStone Benchmark Suite for Practical CBased High-Level Synthesis
= [S3.2] Applying SystemC Synthesis To All Your Design Challenges
= [S3.3] Benefits of Model-Based High Level Synthesis with Synplify DSP
= Session 4: Low-Power HLS
= [S4.2] New Binding Algorithms for Glitch and Inter-transition Power Reduction
= [S4.3] High-level Synthesis: Optimizing for Low Power Design

© Copyright 2010 JEITA, All rights reserved JEITA

— 390 —




Session 1: Architecture and Design Flow 1

BAkIL

[S1.1] Algorithmic Foundation for ESL 2.0

il

Jason Cong

i

UCLA Computer Science Department
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B SUSROERLLDIFHTILIIXL
o SDC-Based Scheduling: &#&:%&t#il#9%system of integer difference constraints (SDC)T& 3 &I, %5
HEERBERTRETHFE
SHE : FHTL6% DL AT HlRE
 Simultaneous FU and Register Binding (SFR): UY—RL 7T ETI3ATYTIZENT, FUEL D RE DN
AVTAVTERBEIRRYRLAEN SRR ICREILEEDHDFiE
R :MUX%9.8~13.8%HIiH . [EiK%18.4~11.3%HIiE
« Pattern-based Synthesis: 7—2/\ZAMSRAIEZMEL . RBILDIFIEETHFE
R FH20%DEFEHAIR . Latency$+7%

N .
B xPilot: 7S5Yr I+ —LR—RXER AT L &y, Oy, Wy, SDC-Based Scheduling
e A#: SystemC/C/C++. FSvhk #Dependency constraint Y !
JA— LFRi, HIHOTE R N
« Hi71: Oty 907 +executables, A s~ %
RS4/3SW, hRZLADYY D v x-xd 20 =, ol o
o R - TOYHRT—FTIFVER «Frequency constraint P is -
HEE. UFERUMEE, BfE S A g a2 - X
B AutoPilot: xPilotZ ~A—XIZ, AutoESL# T <2, vbi -2 21 A I

Ugi=] & PN R eLinear objective . & S .
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Session 1: Architecture and Design Flow I

FARIL [S1.2] BSV: a radically different approach to HLS
o Rishiyur S. Nikhil, Ph.D.
g Bluespec, Inc.
e Bluespec SystemVerilog ASHLSIZx L TR AMIZES 7 T O—FEEHER
M Bluespeck IBEHLSF &M ESER
o C/CH+IFHFN T I T YR LT —FTHOFvEREAT HICITENT R
eSoCEREHE XD LDIPT OV Y TIEELY AT LLKER - RFE LT I2HELADHD
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SERTILT) A LD BAEF| 7 IILT) X LIZS TR
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o CR—ZDHLSTE—[FE NN FEFE O TV BASoCTH A~ D—EBITL ARG LA
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EMIHIERELT BEL
o bO— /)L DE
T—XTHFNEIRTA—E—{L rule r1 (x1 > x2);
m EEEEH x1 <= x2; x2 <= x1; // swap
endrule
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Session 1: Architecture and Design Flow 1

AL [S1.3] User Guided High Level Synthesis
] Ivan Augey / Frederic Petrot
il LIP6, Universite Pierre et Marie Curie / TIMA, INP Grenoble
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Session 2: Architecture and Design Flow II
FARIL [S2.1] C-Based SoC Design Flow with CyberWorkBench
e Kazutoshi Wakabayashi & Benjamin Carrion Schafer
g EDA R&D Center, NEC Corp. Japan
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j Session 2: Architecture and Design Flow II

A4tV |[S2.2] PICO: Advanced Algorithmic Synthesis for SoCs and FPGAs
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Session 2: Architecture and Design Flow II

FARIL [S2.3] Equivalence Checking in Context of HLS
=& Venkat Krishnaswamy
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Session 3: Architecture and Design Flow III

2LV

High-Level Synthesis

[S3.1] The CHStone Benchmark Suite for Practical CBased

&

Hara Yuko, Hiryoyuki Tomiyama, Shinya Honda, Hiroaki Takada

il

Graduate School of Information Science, Nagoya University, Japan
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f: &) . 1 2$§ tE F?ﬁ % L,_C YN Faﬁ L,T: o DFSIN Sine function for double-precision floating-point SoftFloat.

Inumbers

Authors’ group

2%LIADY—RI—RERIZT
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Session 3: Architecture and Design Flow III
FARIL [S3.2] Applying SystemC Synthesis To All Your Design Challenges
E ] N
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Session 3: Architecture and Design Flow III

2LV

[S3.3] Benefits of Model-Based High Level Synthesis with Synplify DSP
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Session 4: Low-Power HLS

FARIL [S4.2] New Binding Algorithms for Glitch and Inter-transition Power Reduction
o Deming Chen, Scott Cromar
g Department of Electrical and Computer Engineering University of Illinois
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Session 4: Low-Power HLS

2L [S4.3] High-level Synthesis: Optimizing for Low Power Design

=5 Andres Takash

g Mentor Graphics
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