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FEAISNER EDA R+

HFEH EDA TREFEFSRHUT=MRZEAR
- BFRE (GUN): THERIVER, BENEEEREMRERITHARTRE,
» Tcl 889 RAJLA—1T—1THUIAN Tcl S RHFITREIZIE (M python)o
= Tcl fiiAs: RAEJAESF— Tol BiAIL TRIZIT (33 python main.py)o

LHFIARERNTE, BEERN EDA REESHBEINEHHSHHRRER
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 TRES:. Td NIZIHHEFE

Tl NEMBITAGBLIES (Tool Command Language) , &—I JAIBRARBARZAIES,
Tcl £ EDA TERBRI T ZHNXZEF, XEZHFENERE

AN
—tIEHT,

- RNERE:. Td 2— MR/ C E!, EDA REREFHETH

EEER BERRTEREZTURNEFS, Td BRTEMMAES FIMER.
2 EDA M REZEXBEHI A<,

AEf

SE-EXEHTHIR,
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Tcl Bit4?

Tl BE—MEABETRESS tclsh, ©RIFEM python RABM, #AIUR EIEITHMAIET,
B tclsh REIET Tcl B

tclsh

@i tclsh iB1T Tl fiZ
tclsh main.tcl
RZIEPI A tclsh A% genus. innovus. dc_shell. icc2_shell. fm_shell ¥, X{FFLA]

OB Tel #21F EDA BT (Bn<LfTEWAIRERRERE) . B4R LEETEAERAY T A2
B2, EEPNIAREXTEN Td LREBEZTREANEMEE (Td IR—1MEE!)

==, S i S 4w 18 R
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gi—{1mEAR

FE—BRSS[/EARIE, BINBERILI—IEX, HASIIEIE—ER. Ehan
IRE About Linux 1, EMBLF I IUNMEEIEE /home/workspace {EATIEX?, A

1 cd /home/workspace
2 mkdir Demo

Be/E N IRNIRIEIZR Demo WE BR

1 cd Demo

L, BRABREE E',T_MT*'A#M%?E%&?HJH:? MAYR ML ES FIAMERE
FE—FEH<, 70, BRIXE /home/workspace BARBIE, LRIREERBSEMA,

21’]"[19,__[L,(1§}5H /workspace ZEHBRIENTIEX, XEBZR LA,

Z A4 RA 1% R
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Tcl BY5aLH

{RAETLLBIEE— main.tcl, HFEIHXBEAN

1 puts "hello world"

Tcl M puts fEAMRIHE S, FRHREAEESTREVER T UERENE]S,.
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Tcl TS

Tel T g set EX, TEENXKEEE VARIABLE BEHANETES ${VARIABLE}

1 set VARIABLE hi
» puts ${VARIABLE}

« EAAGM TN TE658 STUDENT_ID, RE student_id ] studentId &,
« EEFEATENESER ${VARIABLE}, RE $VARIABLE ZEHIE R THESTEN.
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Tcl BYFIE

Tcl B95IRA [1ist ...]1 ¥, AILLAE foreach IEH

1 set LIST [list alpha beta gamma]
» foreach ELEMENT ${LIST} {

s puts ${ELEMENT}

« }

-‘ﬁ% =R, REEMEETHEEEN.
BEEAES AT, RERITHESIEN.
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Tcl B9FF S

Tcl B985 A proc X, 1FASHNEE—MRANGH TLLn

1 proc vsp_say {str} {
2 puts "vsp: ${str}"
3

}

1 vsp_say "welcome to ee291f"

REAT LU E3R proc MEI—MRIZAIXMH vsp.tcl, HTE main.tcl FEEE

source vsp.tcl
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Tcl BY Shell A

Tel ATLUEE exec JHF Shell 88<, IS0 echo WEEMIEE

1 exec echo "shell" > build/out.txt

LR, (RAIBEEESLIE Shell LiEid mkdir build RIEEX build HR.
RIEXE:. BERBHXGFEFIEMIEER, MAEMKIERE—IE,
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Git Bft4

Git E—ThRAEFRMA, TLUEEANIERABIEN, RETBIREHE.
frRT A LA Git EIEIRERSSHE LN MIATE, FREIMERAKS, FEEEKM,
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Git #%F GitHub

Git #FZFERF GitHub!

« Git B—MHRAERRG, EETEMBCHERLE, ARIERREHE.
« GitHub 2—MRATHIABRET S, 2— 1T Wis, BTREZREN Git B

Git 1 GitHub EF M REIBRBIEY), GitHub BREARZ Git CEIEEESZ—,
EARRER, EIRSMFEA Git REMATHEELMMIETIETR To BIZSRORRASIEH]!
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Git BEAFEMER(T 4iR)ER?

ARAAZEIRENET, LIRS —RERHSWICR, BHRUTHGHS

- RIS T, ME—EERT, METETIB/LoHFEHRT 4.

» BREZELREIFERIIBIRE, SKETEREET, MEAFENMAEE E—hR.

- BEBBBNT™MERT INERE, SRRATET, BIRESMABGRT?

- BREHETY, KEXFHT/LEHGS, BENRBER—RETEFILESIIRENERLE?
- BRRIEE, EREFNETENNBEBER: vl. v2. finalk FINAL. FINALLLLL. NEW,




EBENEART

ShanghaiTech University

Git idE

EERREXH, FEAEEAFIMETE, ENSREREST—RIERTF

1 git config --global user.name "Your Name"
2 git config --global user.email "you@example.com"

ETL --global RNEREE, WANBFAECEEER.
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Git Sl ERE

Git € (Repository) =& Git FAREIE— 110 B RhRA 7 £ B9 Z 041,
ERERNENMBER Git iiAizhl, MEBEEZMENER FRK Git BF

. git init

TRE, HRIEREEIM— git REBER, FIBRTESNBXNVRERIEFHEEZERT.
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Git IEXEH

R AmMEIEEX (Add), Eff . RRHFIER TR

1 git add .

RefmpiR R EINRASE (Commit) , HA -n AFRNZRIZIIAGEA

1 git commit -m "add tcl script"

MXHE, IRELTEM 7 —REERERRE! 3
YA, RBALTE VSCode MERZFREFEN REMTTARERBEFNIR

37 Git KRB,

T ! [
EE T Tk 110 il

#&3Z (Commit) FMEHFREIE—MRZE, XR2—MERIZAMITH,
i m j’—’i\‘ é&%‘ Ua(ﬂ ;;:;\ " ¢
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Git EFIRESRE

EELH Git BENRSHAESX (ERERMNE), SR “FANIEX")

1 git status

EE LR Git BERMAHE, & --graph AR ERZRML

1 git log
2 git log --graph

LR, RBAILITE VSCode WA REHFEEMMBERIXEES.
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Git ZB&Z ¥

Git AN HIEERRABNEN, EIRFERTSEITEEN T BRROZANRATTH]!
flan, EEZB build B, REMZEIE— .gitignore XHEHBEN

1 build/

Git IR ETFXEF—NMRE: RREABEXEN, WEFMERNIUEFHERTERN.

WES= LIS (e Z A % 18 R
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AFRIEESH Git 13?2

“BIRENE, MNREIENAE, BFREIBMPHAEERN+ERANALSX

- . _ ~ > N Sl Y-
WES= WD . Z A % 18 R
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AFRWESHA Git I5?

PAM, EMFRmIA, L Git ARMMRAERNTANEREREK, B/L1NRE

« IRERE: TR To AR Flow B AR, XBIPIERMRSHFTEP—ITRE
MIR, SN ARERIHHERAL, EIRERARERDN Td <, RERFEH BT,
« AERE: ERFEHE, MEFYINERS. MF—IARENR, SaREME
IRAZRRERY AT RER IR E ELLE#IHHY, MBLLZF, BN Td MARMmEEHTA
KhrthE. STREMIMMERETWESYMARENRS RN, B Git MAFER T,

BIEREEIHR, BIMAANER Git I Tol FIABHITHRAESIZ— N FH0EE, RERHIG
HHURER), TREEM—RARERRE/LOHH, WTFE, BRERNVAIENEENEE,

YA, WFXBREMS, Git HFBREFENAR, XRARH T HELIFER—L,

{4

Z4 A U&‘ﬂ WAL

N
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Makefile B#{t4

Make B—THEBIEIR, Makefile SERRENXH, ErILUSHEGSELA—FFZAN,
WEEE . BRIEMEBTERHEAZSENIRNMERKBRENGS, REREEILTIET!
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P AER Makefile

Bgn, BANSITAIERERY Tcl B4, BEAUTHS

1 tclsh main.tcl

@R, HNNEFEWHR build BRTEIBIT To BIAFIEZKEIE

1 mkdir build

HAXE tclsh main.tcl HERREREER, BXFHTZEHERESEEEER: TAURER
EHSH, MATEREER, W8T genus -batch -files script/genus/genus.tcl!

Makefile AJLABRRX LR : BITRAIMA—FEAGSEE, STHMESFITUBMIRLRIE,
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M: B, k. 65

Makefile BYEARLEFDZFIM (Rule) , RATLABIE—R I Makefile BIXHF

- BiR: BREABEMAAXMHE? (Target)
o G EARAVAERRETHILESCH? (Prerequisite)
- iiF5: BiR@@Ed M SEMI? (Recipe)

1 target: prerequisite
2 recipe

1517 make target RILIRYgE target, MEZIEIT nake REIAEESE— 1 ER.
15503REE . Makefile FEYZEIHMAZE Tab MARER ML _EFXBITY Space!
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M pEgSEEaE

Makefile FI) SRR BB SE I T & =M 32

« HENAEFE, WEEHTHE,
« EEMEE, EREERFETENME, WEREERE,

BRI, MRETHNEBBTERRERRN, BABTBIAT R

4 E*TJ:—/)\?E$'JLE, RIS ARIEDLT o
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Makefile BB A%

SR BIE— PN Makefile EI"JYTL'F, ISP

1 run:
2 tclsh main.tcl

=BT

1 make run

W, MBEBARAXRORIERSEMIREIEARERMUHAT, fRR%E nake run iE1T!
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Makefile B9 B F K6

MIE, FHIVEHER build BREFETITAIRBEEIE

run: | build
tclsh main.tcl

build:
mkdir -p build

R T R

LRI make run BY, BIFBAF run &8 F build, & build MBREE, MisEd TEH
N4 mkdir -p build BliE, XB | AREENKHRFEEZEER, FRONEELE.
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Makefile B2 B Ri5b%

HPA, HAVATLURIN—LERHRINEE, FIMNEE—T build BREIERR

1 clean:
2 rm -r -v —-I build

=RiET

1 make clean

Hep, -r AFRBAMEF, v ARFIEREFRE, -1 AREREIA
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Makefile FJZE=

1 BUILD_DIR:=build

2 TCL_MAIN:=main.tcl

s TCLSH:=tclsh

4

s .PHONY: run clean

6

7 run: | ${BUILD_DIR}

8 ${TCLSH} ${TCL_MAIN}

10 clean:
11 rm -r -v -I ${BUILD_DIR}

${BUILD DIR}:
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Makefile FJZE=

Makefile A LA | N 2R FE SRR L N

« TE—MRARSHMTRLe®, BHI40 BUILD_DIR, X Tcl BISIMHRAEM,
« TEEEANER ${ 88, BEXHAA, XM Td BIEEM.
» TEWE—RA =, XRERNEGEENANEE, F1E2BEEA = ’E.

= .PHONY: run clean FIFAEBAfBBTR, BrEMIE, tbi0 ${BUILD_DIR} iZ{TEMZEE
HEER— N2 7 build WER, M run M clean IBTEFRSBEMRXXHEE, EINR
THNT 4 make run Ml make clean I’HNO, F2EIEHMBR, FLIZ AABR.
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HFRImES A Makefile 153?

BFRIHTIAIT Makefile ERAEL _EEBFH, BTF EDA TEAFERFEARENHEMIKR
£, BNVEMEEBHA=YIFA 2 BRI xR, FEMNIEH nake run XHERABEIRFK
BEMZIZTRAENE ZmS. REWLL, A Makefile HARERAME L FHININEE S B,

é?j{ ;(Ta:lzljl%-*iﬁ'ﬁm ) Makefile #*Eaiﬂﬁﬂgmﬁ, ﬁ,szTBhﬁmﬁ*’A—go
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R 4R

“RUAFRE, FRERAE"
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o/

— Design Input
— - Tool Scripts
—~ Tool Output

Technology Files

Makefile for DC
Makefile for ICC2

Makefile for Formal
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[ ./ H input/

—{  mmForMiP.v  }

}—{ mmForMLP.sdc }-

[ Makefile ]
(tool-innovus.mk |
[ tool-dc.mk ]
(

[_tool-icc2.mk ]

((tool-formal.mk ]

****** Design RTL

- — — — Design SDC

(Timing Constraint)

i
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MBS script

# path.tcl ]» ———————————————— List Project Directories

tech.tcl | - = List Technology Files
design.tel | -------------- List Design & Cross Tool Files
helper.tcl (- -~~~ Shared Helper Functions

} Makefile | H mmmc . tcl f--——--——————-—- Shared MMMC for Cadence

| tool-genus.mk | % genus/ }» —————————————————— Scripts for Genus

| tool-innovus.mk | % innovus/ ]» 77777777777777777 Scripts for Innovus

[ tool-dc.mk | 4 dc/ ]» 7777777777777777777 Scripts for DC

[ tool-icc2.mk ] H{ icc2/ | Scripts for ICC2
tool-formal.mk | 4 formal/ ]» 777777777777777777 Scripts for Formal

A %A 184
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WMBLEM: build

[ ./ } input/ T A Genus Build
}SCI‘W‘ *‘L : : :iim:oin.isz : : :F ******************* Innovus Build
ST A i 7 A SSEEEEEEREREREREE S bC B
S S e Y 1CC2 Build
}W\ . 7fio}n;a71/7 S Formal Build

| tool-genus.mk |
| tool-innovus.mk |

[ tool-dc.mk |

[ tool-icc2.mk |

| tool-formal.mk |

L.

i
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input/ ‘

[ Makefile |
| tool-genus.mk |
| tool-innovus.mk |

[ tool-dc.mk |

[ tool-icc2.mk |

| tool-formal.mk |

___ 1lib/ ! -
L let/
w
o eds/ ¢
___mep/ ¢
IR YA
___mdn/ -
I 7
- tlup/

LIB: Cell Timing & Power
LEF: Cell Geometry
QRC: Parasitic Extraction
GDS: Cell Layout
MAP: Layer Mapping
DB: Binary of LIB
NDM: Union of DB & LEF
TF: Equivalent of Tech LEF

TLUP: Equivalent of QRC
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ERIZE

RERENTZESSENEUTRIINNHEZE RSP, REEFohTmER.
BT, BROEESSNEIRAHRGEER

1 sudo rm /mnt/nfs_share/EE291F

BW, TRIEEY (BEREZRXN)

1 sudo mount -t nfs 10.15.27.50:/mnt/sharefile /mnt/nfs_share
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ERIZE

B=W, RIMFAKNES, CERRZETRER

1 sudo vim /etc/fstab

EANUTAA (% 1 #FNBNER, R :wq BH)

1 10.15.27.50: /mnt/sharefile /mnt/nfs_share nfs defaults,nfsvers=3,ro 0 O
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ERSEmHE

HEHAIE, JLUERERHINSETETBER—MEIRE TIEX A TR

cd /home/workspace
cp -r /mnt/nfs_share/EE291F/3003/FlowLabMLP FlowLabMLP.ref

-

N}

[E42E T B 7] fERE A IR HEZ T ST &
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MEZIIACHEE

THCHILEXERBBMBEER, HAM—HFBmMA Git 12

1 cd /home/workspace
2 mkdir FlowLabMLP

s cd FlowLabMLP

« git init




EBENEART

ShanghaiTech University

Makefile

EXTE#®. WEER. WABR, FEANE5IAE]

1 PROJECT : =mmForMLP
> BUILD_DIR:=build
s SCRIPT_DIR:=script

SEHLMDEE B REVEIRFERR

1 .PHONY: clean

1 clean:

rm -r -v -I ${BUILD_DIR}
¥ ${BUILD_DIR}:

mkdir -p $@
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Makefile

TEX RUN_STAMP, HFIRENEE (EiMiB1T date +%Y%m%d-%H%M%S)

RUN_STAMP:=$(shell date +}Y/ml,d-"H/M/S)

EX GIT_COMMIT, FAFRIBIRAYLF (H1XIE1T git log -1 --pretty=tformat:"%H")

GIT_COMMIT:=$(shell git log -1 --pretty=tformat:"%H")

EX RUN_COMMAND, AAFIRGE<LITHPRIGAND make ... 83 %

RUN_COMMAND:=make $(MAKECMDGOALS) $(MAKEOVERRIDES)

X=ELEGER, ARSI ANERRNNHEITIRIEITIER.
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path.tcl

path.tcl BYERSZFIHIZINB EMENX T B REVE .
B, MARBARNRRDENRER? (FREIANBIHNE, FRBEHDIHEITIRE)

1 set PROJECT_DIR [file dirname [file dirname [file normalize [info script]]]]

1B [info script] AJLURBUZMIABE BHIERIZ, BD . /script/path.tcl, XE#IN B EMIFR
WEM! M5, [file normalize] IR1GLLITERIE, [file dirname] EEFRRFIMERBE R,
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path.tcl

SILFRE—RBR

1 set TECH_DIR [file join ${PROJECT_DIR} tech]
2 set INPUT_DIR [file join ${PROJECT_DIR} input]
s set BUILD_DIR [file join ${PROJECT_DIR} build]

« set SCRIPT_DIR [file join ${PROJECT_DIR} script]
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path.tcl

FIH tech/ FHIFAFEES

1 set LEF DIR [file join ${TECH_DIR} lef]
» set LIB_DIR [file join ${TECH_DIR} 1ib]
s set DB_DIR [file join ${TECH_DIR} db]

+ set QRC_DIR [file join ${TECH_DIR} qrc]
s set GDS_DIR [file join ${TECH_DIR} gds]
s set MAP_DIR [file join ${TECH_DIR} map]
7 set TF_DIR [file join ${TECH_DIR} tf]

s set NDM_DIR [file join ${TECH_DIR} ndm]
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path.tcl

HIH input/ FHIFFEES

i set RTL_DIR [file join ${INPUT_DIR} rtl]
> set SDC_DIR [file join ${INPUT_DIR} sdc]
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path.tcl

HI build/ THUFAEER (BELEMNHBEER)

1 set GENUS_BUILD [file join ${BUILD_DIR} genus]

2 set DC_BUILD [file join ${BUILD_DIR} dcl]
s set INNOVUS_BUILD [file join ${BUILD_DIR} innovus]
« set ICC2_BUILD [file join ${BUILD_DIR} icc2]

s set FORMAL BUILD [file join ${BUILD_DIR} formall
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path.tcl

FIH script/ THFFEER (RIANMEER)

1 set GENUS_SCRIPT [file join ${SCRIPT_DIR} genus]

> set DC_SCRIPT [file join ${SCRIPT_DIR} dcl

s set INNOVUS_SCRIPT [file join ${SCRIPT_DIR} innovus]
4 set ICC2_SCRIPT [file join ${SCRIPT_DIR} icc2]

s set FORMAL_SCRIPT [file join ${SCRIPT DIR} formal]
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design.tcl

design.tcl RYERSIEYH T B BRIt XHMIZIHEXEM, REUIEa 8 TANRY.

set DESIGN mmForMLP

set CLK_NAME main_clk

set PORT_CLK clk

set PORT_RST resetn

set RTL_LIST [1ist [file join ${RTL_DIR} ${DESIGN}.v]]
set SDC_FILE [file join ${SDC_DIR} ${DESIGN}.sdc]

Hrh, CLK_NAME 2 SDC HENMIBYE42, PORT_CLK #1 PORT_RST & RTL HHIMERZ,
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