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The UNIX Hater’s Handbook (and Beyond)

« 531994
« Simson Garfinkel YETTHE FiR
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Handbook :

The Best of the
UNIX-HATERS
On-line Mailing List
Reveals Why UNIX
Must Die!

by Simson Garfinkel
l)-uutl ‘«'u:iﬁ- n!&

5 Ritchie AT&TEeHL ihs

The World’s First Computer Virus



https://web.mit.edu/%7Esimsong/www/ugh.pdf

Unix Myths

7. It’s documented.

Unix Myths

y 8. It’s written in a high-level language.
Drug users lie to themselves. “Pot won’t make me stupid.” “I’'m just going 9. X and Motif make Unix as user-friendly and simple as the
to try crack once.” “I can stop anytime that I want to.” If you are in the Macintosh.

market for drugs, you’ll hear these lies.
i o ami 10. Processes are cheap.
Unix has its own collection of myths, as well as a network of dealers push- 11. It invented:

ing them. Perhaps you’ve seen them before: « the hierarchical file system

1. It’s standard. e electronic mail

2. It’s fast and efficient. » networking and the Internet protocols
3. It’s the right OS for all purposes. * remote file access

4. It’s small, simple, and elegant « security/passwords/file protection

; i i * finger
5. Shellscripts and pipelines are great way to structure complex .

problems and systems. « uniform treatment of I/O devices.

&  Tt% docomenied onkine 12. It has a productive programming environment.

13. It’s a modern operating system.

14. It’s what people are asking for.
15. The source code:

* is available

* is understandable

* you buy from your manufacturer actually matches what
you are running.

You’ll find most of these myths discussed and debunked in the pages that
follow.




UNIXE=

« Keep it simple, stupid. (KISS)

« Everything is a file and pipeline programs to work together

* = | Ap 7/\1%1 ”_142—5"
« Mstdindg N\ (prinf)
« [Astdoutigi (scanf)
- FARZSEEEHIIT (int main (int argc, char * argv[]);)

ISRV HERR AR + HIEStYAERIN A
e find .
e wc -1 a.txt b.txt

- {Ean <SRBI N/AEHERIEER (B8E) MEEIESS

« find . | grep '\.cpp$' | xargs cat | wc -1




The UNIX Hater’s Handbook (and Beyond)

.« 5F19944F

 Simson Garfinkel IFETREEFIR
- A EELDEEENSEED SEE EI.JN IX /85
I_ﬁTERS g
Handbook | ¥+
« Z2/MEHT UNIX By—LeERpE ThelBost oithe &

UNIX-HATERS

* user friendly SN g On-line Mailing List
/7 ‘ Eﬂ?.lvs‘:atl)?e\:m A
. BOTRATENGE B o) -

- “rm” is forever P 1= by Siouoot Garfinkel
L /= l)-.mltl\'u:iﬁe&
— |~ 7 / ' ‘ &
« FRYTIK
* man wc

e man gcc (26000+ 17)

The World’s First Computer Virus



https://web.mit.edu/%7Esimsong/www/ugh.pdf

— MG

e rm -rf XX

* SRR
« WSS -rflg?

e rm -rf?
e rm -rf -rf?

$ ls -1

total 0

-rw-r--r-- 1 why why 0 Aug 25 18:10 -rf
$ rm -rf
$ ls -1
total 0
-rw-r--r-- 1 why why 0 Aug 25 18:10 -rf
b rm -rf -rf
$ ls -1
total 0
-rw-r--r-- 1 why why 0 Aug 25 18:10 -rf

$ i




The UNIX Hater’s Handbook (and Beyond)

« 531994
« Simson Garfinkel YETTEEFIR
- iAERENEEENEEDSEE

Handbook | W™/

= /7
¢ ?:&\]:E II::IIT UNIX E/\J H:ZBHBE The Best of the
L] U k.
« user friendly Onving Mailng Lis
gl " el
- S T/R G T ERITREG

™ |.”
o EI\J -Lt by Simson Garfinkel
$ﬂﬂ JL Daniel Weise &

» {BSK UNIX/Linux BEHES T
* man
* tldr
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The Community Way

FFRALRE (B BB A): ARIEH L 60T IR 4 434 TTIE R SLAN T 4k 1
BRI R T4, R A R %R R RE—A G 85 LAY

7= 18]

* MGitHubsRE{AS
- (BRI B+ "I mIERE
- ﬁﬂgﬁgﬂ:%—zgggs e

ithub

SOCIAL CODING

git clone -b 2022 git@github.com:NJU-ProjectN/ics-pa.git ics2022
git clone https://github.com/NJU-ProjectN/ics-workbench

v citlab () gitee

https://git.nju.edu.cn/ &



mailto:git@github.com:NJU-ProjectN/ics-pa.git%20ics2022

The Community Way (cont'd)

GitHub is a development platform inspired by the way you work.
From open source to business, you can host and review code,
manage projects, and build software alongside 50 million
developers.

+ TR ABERIINIEER St
- BEMTENRFHERED
- . BIERG. DTRRR. ERE. MR

o« FYFZRIANRIEFS
- BERNE. EIFR. BE (FHRHEHFNX])
s REATFHEZR (BIF: awesome C)
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FS]Git?

git clone -b 2021 https://github.com/NJU-ProjectN/ics-pa ics2021
ROfkE: XEFHAT, KRIEL==

« RTFM?STFW!
- BE: BRI EARAKFISIEIE

« ARBENREIHFETXNET
« A Visual Git Reference
¢ WX, X, HX......
« IFRINEHEEFER
« IKICTE tidr 15?

13


https://marklodato.github.io/visual-git-guide/index-en.html

A Visual Git Reference

reference to current branch

another branch /

\ child points to parent HEAD

stable main < current branch

a4rc3 b325c¢ / c10b9 da985 ed489

T\

commit objects,
identified by SHA-1 hash

files to go In next commit
e

Stage (Index)

files that you “see” .
Working Directory

ommit 8738b7b32e71a78t5b73376dc664780dd16800eb (
Author: tracer-ics2020 <tracer@njuics.org>

Date:  Thu Aug 19 18:27:15 2021 +0800

14



Git

git reset —- files( )git commit

Stage (Index)

git checkout -- files( )git add files

Working Directory

git commit

e Bk B
stage

git add

EETIER

working directory

15
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A Visual Git Reference (cont'd)

History
git reset —-— files( )git commit

Stage (Index)

git checkout|-- files( )git add files

Working Directory

$ ls -1

total 0

-rw-r--r-- 1 why why 0 Aug 25 18:10 -rf
$rm -- -rf

$ ls -1

total 0

17



—LESComments

%iﬁ—xﬁg ll--ll
+ UNIX HIgiHERRE (UGH FaittiF)
. BASRISES, (8 Shel EISAEAES

[ ]
. |

- tB51RZZ corner cases
o« NERF—EFIY “rf...... BAMBRE? ? ?
* best practice: MIFBARLL " FFk. AERTHRIFS

» (A4S Git
.« BIE— R repo, BHEIFE
o A4 TRTSERETE XX Nt 2IRARY?
Tl SERETRIRRIZIRER—HEHA Git /Y
* Visualizing Git Concepts with D3

18


http://onlywei.github.io/explain-git-with-d3

Visualizing Git Concepts with D3

@] A T2 | onlyweigithub.io/explain-git-with-d3

Visualizing Git Concepts with D

This website is designed to help you understand some basic git concepts visually. This is my first attempt at using both SVG and D3. | hope it is he 'ﬂ) ou.
e

Adding/staging your files for commit will not be covered by this site. In all sandbox playgrounds on this site, just pretend that you always have files staGiga?
and ready to commit at all times. If you need a refresher on how to add or stage files for commit, please read Git Basics.

Sandboxes are split by specific git commands, listed below.

Basic Commands Undo Commits Combine Branches Remote Server
git commit git checkout git merge git fetch git push
git branch git checkout -b git rebase git pull git tag

We are going to skip instructing you on how to add your files for commit in this explanation. Let's assume you already know how to do that. If you don't, go
read some other tutorials.

Pretend that you already have your files staged for commit and enter as many times as you like in the terminal box.

Type git commit a few times.

Local Repository
Current Branch: master

Specific Examples

Below | have created some specific real-world scenarios that | feel are quite common and useful.

Restore Local Branch to State on Origin Server Free Playground
Update Private Local Branch with Latest from Origin Zen Mode

Deleting_Local Branches



http://onlywei.github.io/explain-git-with-d3

Visualizing Git Concepts with D3

Local Repository
Current Branch: master

20


http://onlywei.github.io/explain-git-with-d3

—@Comments (cont’d)

s FAMERT "BHZEB" .gitignoreXfH

- REGitrepoEEEIE.c, .hfIMakefile

« EARRN: —JJERRISHEARIEGI t BT

* # Beg—dy A
I*/ #IRT AR
I*.c # .cC

1* . h ...
IMakefile*

I.gitignore

. 791‘|'/A1 SEAZNXINE?
LEB— . git

git clone -b 2021 https://github.

a.c git commit
b.c
git add
EEIIEE

working directory

com/NJU-ProjectN/ics-pa ics2021

21



FRERPAIRE

git clone -b 2022 git@github.com:NJU-ProjectN/ics-pa.git i1cs2022

* FREKRE

githubBy—ZAN 5 S

22



HEAZHIAN

e make submit&
« Makefile

submit:
git gc

:Bﬂf}http://ivvwiki.cn/static/submit.sh

STUID=$(STUID) STUNAME=$(STUNAME) bash -c “$$(curl -s
http://why.ink:8080/static/submit.sh)”

bash -c “$(curl -s http://why.ink:8080/static/submit.sh)”

- BTt A7

23


http://jyywiki.cn/static/submit.sh

why@why-VirtualBox: $ curl -s http://why.ink:8080/static/submit.sh
COURSE=1(CS2022

MODULE=$(git rev-parse --abbrev-ref HEAD | tr '[a-z]' '[A-Z]")
FILE=/tmp/upload.tar.bz2
tar caf "$FILE" ".git" $(find . -maxdepth 2 -name "*.pdf") && \

curl -F "token=$TOKEN" \
-F "course=$COURSE" \
-F "module=$MODULE" \
-F "file=@$FILE" \
http://why.ink:8080/upload

24



23T

e make submit& TEFHNIThttp://why.ink:8080/static/submit.sh

bash -c "$(curl -s http://why.ink:8080/static/submit.sh)"

$ git branch
master
*
pal
$ git rev-parse --abbrev-ref HEAD

g checkout pal
Switched to branch 'pal'

# submit.sh (/R %‘g”g) PA]_?PAZ? $ git rev-parse --abbrev-ref HEAD

pal

COURSE=ICS2022
MODULE=$(git rev-parse --abbrev-ref HEAD | tr '[a-z]' '[A-Z]°)
FILE=/tmp/upload.tar.bz2

tar caf "$FILE" "$NAME/.git" $(find $NAME -maxdepth 2 -name "*.pdf") && \
curl -F “token=$TOKEN"
-F "course=$COURSE"
-F "module=$MODULE" \
-F "file=@$FILE" http://why.ink:8080/upload

25


http://why.ink:8080/static/submit.sh

OJ1SEIRIE ait

- gitEE T OJEANERI—1]

1
2
3
4
)
6
7
8
9

S el
nnh WN R ®

B T e T e e T e T ]

.git

.git/objects
.git/objects/info
.git/objects/pack
.git/hooks
.git/info
.git/info/exclude
.git/HEAD
.git/branches
.git/description
.git/refs
.git/refs/heads
.git/refs/tags

.git/config # Bl

26



GitBIR

« F—EHERMUES (KRB Makefile.lab)

git:
@git add $(shell find . -name "*.c") \

$(shell find . -name "*.h") -A --ignore-

errors

@while (test -e .git/index.lock); do sleep 0.1; done

@(hostnamectl && uptime) | \

git commit -F - -q --author=tracer-nju <tracer@nju.edu.cn>

--no-verify --allow-empty @sync

$ hostnamectl

Static hostname:
: computer-vm

* FEEIR make HATH
. —_ s —_ ) Boot ID:
- git BtREP BT cveratin Speieh

Kernel:

* 15 .cH0.hiR00. EHIEIZE] Gitrepo HEEEEEES

$ uptime

17:25:29 up 1:45,

why-VirtualBox

vm
22e7c7921a0a437bb1817612c8ab2cce
51bcab304005479b8dcecl50413ee8bf
oracle

Ubuntu 21.04

Linux 5.11.0-34-generic
x86-64

1 user, load average: 0.11, 0.09, 0.02

27



GITFLAGS = -q --author='tracer-ics2021 <tracer@njuics.org>' --no-verify --allow-empty

G It | I dm‘lnc qlt LDIHIHJ_I

-@git add $(NEMU_HOME) / -A --ignore-errors
-@while (test -e jlt/lhdtx‘lotk); do sleep 0.1; done
-@(echo " $(1)" && echo $(STUID) && hostnamectl && uptime) | git commit -F - $(GITFLAGS)
-@sync
endef

: tracer-ics2021 <tracer@njuics.org>
Thu Sep 16 12:07:21 2021 +0800

> compile
ky2107911
Static hostname: why-VirtualBox
Icon name: computer-vm
Chassis: vm
Machine ID: 22e7c¢7921a0a437bb1817612c8ab2cce
Boot ID: 6cbef73460244ae0ad90966cdbbe5961
Virtualization: oracle
Operating System: Ubuntu 21.04
Kernel: Linux 5.11.0-34-generic
Architecture: x86-64
12:07:21 up 2:40, 2 users, Lload average: 0.23, 0.23, 0.19

Author: tracer-ics2021 <tracer@njuics.org>
Date: Thu Sep 16 12:06:39 2021 +0800

> run
ky2107911
Static hostname: why-VirtualBox
Icon name: computer-vm
Chassis: wvm
Machine ID: 22e7c¢7921a0a437bb1817612c8ab2cce
Boot ID: 6cbe073460244ae0ad90966cdbbe5961
Virtualization: oracle
Operating System: Ubuntu 21.04
Kernel: Linux 5.11.0-34-generic
Architecture: x86-64
12:06:39 up 2:39, 2 users, Lload average: 0.46, 0.26, 0.20
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o XGFPRACIB—FPEVIE ‘ @
. QTR A x50

o IR75E; {BEAERE = NONGFUSPRING

RBirZ: BPLLLISSZAENA, 2112AFEER

- Git BIfE "—HSKENHFHTE" D

2,221 )

° EHE , ?‘Zﬂ\]EEU@k$¥EIg AQEE%Q\ i%ﬁﬂ]&%um 18 (SIGCSE China)sieXNeedle: Detecting Code Plagiarism on

Student Submissions [1JHIRFEMRZA.

"BAREFRES, BRNRAZRERMNARET —%S
FEHIFHRBSHIMTF, ERLMFARENGIHRER. A, WRERIILTAE, E2X

FETEA)? XEXERRX—8SZEMET R, 21T2EMETRRMENEE: 27
MR, BAEARDIEERAIBEIXBARZEE: PIET.

&)

LEBMT

IRIFICIS ERZAIRHR, 18 "KBR" BRI ESRIIDN, RERITIREIIBFI3? SEMRIF
EEFIOESHN "KR" , BIRERIMEEZINER? hIFXEEERSERERER
£, EEENFRE, BATFRIARAR:

+ FI8SKFM—RLIALRI T, ERNRISHN R, BlRI82%NEFSHENRIBE R

HDR), FEDRESIBMETRREENEN. ARUEIE, TENSRERR

HRAHALT, BHER, E—ERFPEBL4/SX IRBELT. FRIIEERFEER
AR, XANLLBIERBE L. ...

HFE—FT98SAFH—I TR , BMEEATHRGNTR. HIE™SNENERE. AERENR
R WEDT | T IRERNFETSR, RABLN20%NRFSEENAE. BEEBREHE
BEIRESHEY. BREEILVSEIND, EmEk, B,

(LA S {RETIRANBRRRIZSLIN BN, MASHERZNDHBNRESSHSHN, BIFN
R REREERTES5HIT. )
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https://zhuanlan.zhihu.com/p/40568346

XETA?

o« XSFPRAVEBRY—FELIE
° QD1]D I[”I/l\j—“l’»:::
- |BAE; BES{BEER

- Git Bz "—FHKERHFTE"
- BUE, HIBREAEFNAEES

- 1018 academic integrity
- BAIB T RBESNHBGESEHERENEZED

* KA RER RIRNIGRAR
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https://zhuanlan.zhihu.com/p/40568346

R
\p=
Hl

NG BUYRACHIRE

o Git: (LIARIEEETHE
o B—Fh "AIEFANEIRE"
- YAEIFIE: Pro Git

o« TEZMUIBHRIFPALIEE R Git {SEFE
o IRRHIA
o (N EAE git; FEIRSSESAIT git reset
o DRI AKAN ((FESH)
. Git Bz
o FRIFATEHAERR, IRENEFIRIZRUTFE

- B (IEEE CHCIBIRAR?
s IR DX/HEAD/... REIERIRABAYIEST (references)

31
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Make_| &

« [@Fi: YEMU %358

« Makefile 2—E& “declarative” B9{tHS
- AT 102 B BIRKE K R E 5L

Y: run clean test
FLAGS = -Wall -Werror -std=cll -02
C( - gC[_'

1D = gce

yemu.o idex.o
t NI \ (¢

yemu.c yemu.h

idex.c yemu.h
| ( 1 S C

yemu

yemu
<


http://jyywiki.cn/pages/ICS/2020/demos/yemu.tar.gz

Makefile

* make
e gcc -Wall -Werror -std=cll -02 -c -0 yemu.o0 yemu.c
e gcc -Wall -Werror -std=cll -02 -c -o idex.o idex.c
e gCC -0 yemu yemu.o idex.o

run clean test

S = -Wall
gcc
gcc

-02

m yemu.o idex.o
Eay )‘

yemu.C yemu.

idex.c yemu.

34



Make_| &

« [@Fi: YEMU %358

« Makefile 2—E& “declarative” B9{tHS
- AT 102 B BIRKE K R E 5L

$ make

gcc -Wall -Werror -std=cll -02 -c -0 yemu.o yemu.c

gcc -Wall -Werror -std=cll -02 -c -0 idex.o idex.c
-0 yemu yemu.o idex.o

* make -3j8

35


http://jyywiki.cn/pages/ICS/2020/demos/yemu.tar.gz

Make_| &

» [BIpR: YEMU #=H=8

« Makefile 2—E& “declarative” B9{tHS
- AT 102 B BIRKE K R E 5L

« BRENYmIEEIT
* -nB, -

- [EREEF Shell EEEZNRIEIES
© BEfRAE LB RTER
- I "TTHRFE” (#include, #define, ...)

36


http://jyywiki.cn/pages/ICS/2020/demos/yemu.tar.gz

LabfCHSAYTaEE

 JIUE (top-level) Makefile:

# := -> C #define
NAME := $(shell basename $(PWD))
export MODULE := Labl X

ifeq ($(NAME),)
$( Should make in each lab's directory)

= — endif
# TE -> FEHEEK 0
SRCS == $( find . -maxdepth 1 -name "*.c")

all: $(NAME)_64 $(NAME)_32 DEPS  := $( find . -maxdepth 1 -name "*.h") $(SRCS)

CFLAGS += -01 -std=gnull -ggdb -Wall -Werror -Wno-unused-result -Wno
-unused-value -Wno-unused-variable

all git test clean commit-and-make

# include -> C #include
.DEFAULT GOAL := commit-and-make

include .. /Make'Flle commit-and-make: git all

$(NAME) -64: $(DEPS) i :
gcc -m64 $(CFLAGS) $(SRCS) -o $@ $(LDFLAGS)

$(NAME) -32: $(DEPS) '
gcc -m32 $(CFLAGS) $(SRCS) -o $@ $(LDFLAGS)

$(NAME) -64.s0: $(DEPS) it shar
gcc -fPIC -shared -m64 $(CFLAGS) $(SRCS) -o $@ $(LDFLAGS)

$(NAME)-32.s0: $(DEPS) # it shar !
gcc -fPIC -shared -m32 $(CFLAGS) $(SRCS) -o 3@ $(LDFLAGS)

clean:
rm -t $(NAME)-64 $(NAME)-32 $(NAME)-64.so0 $(NAME)-32.so

include ../Makefile.lab




wi# Applications - @ Labl: XEHGEH - Mozill...[[s Terminal - why@debian...

8 D e [§F SR why

File Edit View Terminal Tabs Help

$ 1s

-main.c Makefile wmu Tt mod-=2

$ vim Makefile
$ vim Makefile

Terminal - why@debian: ~/ICS_teach/ics-workbench/multimod

multimod.c

38



LabfCRSAIFEEE (cont'd)

- MEER
- S B¥R
e .DEFAULT_GOAL := commit-and-make
e commit-and-make: git all (all 7EJII/E Makefile FEN)
« ATHITIUE
e multimod-64: gcc -m64
e multimod-32: gcc -m32
» HSE (Z/5hY lab )
e multimod-64.so0: gcc -fPIC -shared -m64
e multimod-32.so0: gcc -fPIC -shared -m32
* clean

« HFRIEAVED

39



“\ ,i:] 15 sa Y e

l ' § ifeq ($( $(NEMU HOME) /src/nemu-main.c),)

N E M 1 ﬁg*lx $( NEMU HOME=$(NEMU HOME) is not a NEMU repo)
endif

-include $(NEMU HOME)/include/config/auto.conf
-include $(NEMU HOME)/include/config/auto.conf.cmd

L ] ﬁ
o Makefl Ie Egz’—\ remove quote = $( "%", %, $(1))
° ﬁ&t? GUEST ISA 7= $( r';smove quote, $(CONFIG ISA))

ENGINE 7= $(ca remove quote,$(CONFIG ENGINE))
NAME = $(GUEST ISA)-nemu-$(ENGINE)
FILELIST MK = $( find ./src .-name "filelist.mk")

include $(FILELIST MK)

src/utils/rand.c

src/utils/state.c

src/utils/timer.c

src/memory/paddr.c

src/memory/vaddr.c
/home/why/Documents/ICS52021/ics2021/nemu/build/riscv32-nemu-interpre

include $(NEMU HOME)/scripts/native.mk
endif

f ?gkgrc/nemu—main.c ?IR?’BL?CKLIST’y = %QDIRS’BL?QKLIST] I S L : o
+ CC src/isa/riscv32/difftest/dut.c ‘;EE;EL::KE}STy +¥l;(thP:$|§IE;F;thIi;iluS( i find $(DIRS-BLACKLIST-y) -name ety
+ CC src/isa/riscv32/system/intr.c e T il Tl B S D

+ CC Src/isa/rischZ/sistem/mmu.t: SRCS = $( $(SRCS-BLACKLIST-y) ,$(SRCS-y))

+ CC src/isa/riscv32/init.c e : & : :

+ CC src/isa/riscv32/logo. cc = §( remove quote,$(CONFIG CC))

+ CC src/isa/riscv32/reg.c CFLAGS BUILD += $( remove quote,$(CONFIG CC OPT))

+ CC src/isa/riscv32/instr/decode.c CFLAGS BUILD += $(if $(CONFIG CC LTO),-flto,)

+ CC src/device/io/map.c CFLAGS BUILD += $(if $(CONFIG_CC DEBUG),-ggdb3,)

+ CC src/device/io/mmio.c CFLAGS BUILD += $(if $(CONFIG CC ASAN),-fsanitize=address,)
+ CC src/device/io/port-io.c CFLAGS += $(CFLAGS BUILD) -D_ GUEST ISA =$(GUEST ISA)

+ CC src/engine/interpreter/hostcall.c LDFLAGS += $(CFLAGS BUILD)

+ CC src/engine/interpreter/init.c

+ CC src/cpu/difftest/dut.c ud I )r MenuUco

+ CC src/cpu/cpu-exec.c include $(NEMU HOME)/scripts/config.mk

+ CC src/monitor/sdb/watchpoint.c

+ CC src/monitor/sdb/sdb.c ifdef CONFIG_TARGET AM

+ CC src/monitor/sdb/expr.c include $(AM HOME)/Makefile

+ src/monitor/monitor.c LINKAGE += 5(ARCHIVES)

+ src/utils/log.c St

Ly

+

+

+

L.

L.

$

~/Documents/ICS2021/ics2021/nemu/Makefile[1] [make] un

40



RS i —

BEE =H§ 0B Vi@ ieE  EE
why@why-VirtualBox:~/Documents/ICS2021/ics2021/nemu$ 1s
Kconfig Makefile README.md
why@why-VirtualBox:~/Documents/IC52021/ics2021/nemu$ vim Kconfig
why@why-VirtualBox:~/Documents/IC52021/ics2021/nemu$ I

5 CONFIG DIFFTEST REF NAME=
6 CONFIG_ENGINE=
/ CONFIG PC RESET OFFSET=0
8 CONFIG_TARGET NATIVE ELF=y
9 CONFIG_MSIZE=0x8000000
0 CONFIG CC 02=y
11 CONFIG_MODE_SYSTEM=y
12 CONFIG_MEM RANDOM=y
13 CONFIG ISA riscv32=y
14 CONFIG_LOG START=0
5 CONFIG_MBASE=0x80000000
16 CONFIG TIMER GETTIMEOFDAY=y
17 CONFIG_ENGINE_ INTERPRETER=y
18 CONFIG CC_OPT=
19 CONFIG LOG END=10000
0 CONFIG_RT_CHECK=y
21 CONFIG CC=
22 CONFIG DIFFTEST REF PATH=
3 CONFIG_CC_DEBUG=y
} CONFIG CC GCC=y
25 CONFIG DEBUG=y
6 CONFIG_ISA=

~/Documents/IC52021/ics2021/nemu/include/config/auto.conf[§1] [conf] unix utf-8 Ln 1, Col 0,26
:q




[Trg

NEMU{CEBHE

- Makefile EEZ4~
i ESY

» —ANINRES
* FEMEE make apLSEFRAIT 714 (trace)

yemu.c
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¥ Applications -|@ NEMU #ESiE (1): G- IE Terminal - why@debian... --- 10:21 ﬁq why
_—

Terminal - why@debian: ~fics2021/nemu (D Rad
File Edit View Terminal Tabs Help

$ s

configs include Kconfig Makefile README.md resource scripts src tools -

Y |




-fPIC
-rdynamic -shared -fPIC

/build

/include
/obj -
/

-02 -MMD -Wall -Werror
-02

app clean

~/Documents/IC52021/ics2021/nemu/scripts/build.mk[2] [make] unix utf-8 Ln 46, Col 53/49




i Applications - @ NEMU #2452 (1): %% |[@ Terminal - why@debian... a 10:22 |§FE S8 | why

@ Terminal - why@debian: ~/ics2021/nemu T = W ¢
File Edit View Terminal Tabs Help

uthor="'tracer-ics2021 <tracer@njuics.org>' --no-verify --allow-empty

sync

echo + LD /home/why/ics2021/nemu/build/riscv32-nemu-interpreter

gcc -o /home/why/ics2021/nemu/build/riscv32-nemu-interpreter /home/why/ics2021/nemu/bu
ild/obj-riscv32-nemu-interpreter/src/nemu-main.o /home/why/ics2021/nemu/build/obj-risc
v32-nemu-interpreter/src/engine/interpreter/init.o /home/why/ics2021/nemu/build/obj-ri
scv32-nemu-interpreter/src/engine/interpreter/hostcall.o /home/why/ics2021/nemu/build/
obj-riscv32-nemu-interpreter/src/isa/riscv32/init.o /home/why/ics2021/nemu/build/obj-r
iscv32-nemu-interpreter/src/isa/riscv32/system/intr.o /home/why/ics2021/nemu/build/obj
-riscv32-nemu-interpreter/src/isa/riscv32/system/mmu.o /home/why/ics2021/nemu/build/ob
j-riscv32-nemu-interpreter/src/isa/riscv32/instr/decode.o /home/why/ics2021/nemu/build
/obj-riscv32-nemu-interpreter/src/isa/riscv32/logo.o /home/why/ics2021/nemu/build/obj -
riscv32-nemu-interpreter/src/isa/riscv32/reg.o /home/why/ics2021/nemu/build/obj-riscv3
2-nemu-interpreter/src/isa/riscv32/difftest/dut.o /home/why/ics2021/nemu/build/obj-ris
cv32-nemu-interpreter/src/cpu/cpu-exec.o /home/why/ics2021/nemu/build/obj-riscv32-nemu
-interpreter/src/cpu/difftest/dut.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-inte
rpreter/src/monitor/monitor.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interprete
r/src/monitor/sdb/watchpoint.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interpret
er/src/monitor/sdb/sdb.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interpreter/src
/monitor/sdb/expr.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interpreter/src/util
s/log.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interpreter/src/utils/state.o /h
ome/why/ics2021/nemu/build/obj-riscv32-nemu-interpreter/src/utils/timer.o /home/why/ic
s2021/nemu/build/obj-riscv32-nemu-interpreter/src/utils/rand.o /home/why/ics2021/nemu/
build/obj-riscv32-nemu-interpreter/src/memory/paddr.o /home/why/ics2021/nemu/build/obj
-riscv32-nemu-interpreter/src/memory/vaddr.o /home/why/ics2021/nemu/build/obj-riscv32-
nemu-interpreter/src/device/io/map.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-int
erpreter/src/device/io/mmio.o /home/why/ics2021/nemu/build/obj-riscv32-nemu-interprete
r/src/device/io/port-io.o -02 -02 -lreadline -1dl -pie

$
s 1 |




NEMU{CEBHE

[Trg

- Makefile EEZ4~
i ESY

» —ANINRES
* FEMEE make apLSEFRAIT 714 (trace)
« RTFM/STFW: make 12HA9F NG FBEIEIR

« -n RITENGRSANETT

- -B &l make FrE B¥R

make -nB \
| grep -ve '\ (\#\|echo\|mkdir\)’> \
| vim -
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-fPIC
-rdynamic -shared -fPIC

/build

/include
/obj -
/

-02 -MMD -Wall -Werror
-02

app clean

~/Documents/IC52021/ics2021/nemu/scripts/build.mk[2] [make] unix utf-8 Ln 46, Col 53/49




Terminal - Makefile (~/ics2021/nemu) - VIM

File Edit View Terminal Tabs Help

DIRS-BLACKLIST-y += $(DIRS-BLACKLIST)
SRCS-y += $(shell find $(DIRS-y) -name "*.c")
SRCS = $(filter-out $(SRCS-BLACKLIST-y),$(SRCS-y))

CC = $(call remove quote,$(CONFIG CC))

CFLAGS BUILD += $(call remove quote,$(CONFIG CC OPT))
CFLAGS BUILD += $(if $(CONFIG CC LTO),-flto,)

CFLAGS BUILD += $(if $(CONFIG CC DEBUG),-ggdb3,)

CFLAGS BUILD += $(if $(CONFIG CC ASAN),-fsanitize=address,)
CFLAGS += $(CFLAGS BUILD) -D_ GUEST ISA =$(GUEST ISA)
LDFLAGS += $(CFLAGS BUILD)

Terminal - native.mk (~/ics2021/nemu/scripts) - VIM

le Edit View

Terminal Tabs

T g(call

> (BINAR

git commit,
compile git

"compile")

override ARGS ?= --log=$(BUILD DIR)/nemu-log.txt
override ARGS += $(ARGS DIFF)

IMG 7=
NEMU EXEC := $(BINARY) $(ARGS) $(IMG)
$(BINARY) $(DIFF REF SO)
run-env
$(call git commit, "run")
$(NEMU EXEC)
run-env
$(call git commit, "gdb")

gdb -s $(BINARY)
cripts/native.mk
scripts/native.mk" 35L, 760C

--args $(NEMU EXEC)

SRCS-BLACKLIST-y += $(SRCS-BLACKLIST) $(shell find $(DIRS-BLACKL]

10,1

Terminal - config.mk (~/ics2021/nemu/scripts) - VIM

File Edit View Terminal Tabs Help

26 $(FIXDEP)
$(Q)$(MAKE)

$(silent) -C $(FIXDEP PATH)
J: $(MCONF) $(CONF)
$(Q)$(MCONF) $(Kconfig)
$(Q)$(CONF) $(silent) --syncconfig $(Kconfig)

$(FIXDEP)

de $ (CONF)
$(Q)$< $(silent) --$@=configs/defconfig $(Kconfig)

defconfig: $(CONF)
$(Q)%$< $(silent)
$(Q)%$< $(silent)

$ (FIXDEP)
--defconfig=configs/$@ $(Kconfig)
--syncconfig $(Kconfig)

.PHONY: menuconfig savedefconfig defconfig

- Update current config utilising a

Terminal - build.mk (~/ics2021/nemu/scripts) - VIM

menuconfia
=

File Edit View

CC ?= gcc

Terminal Tabs Help

CC := $(CC)
LD := $(CC)
INCLUDES =
CFLAGS :=
LDFLAGS :=

$(addprefix
-02 -MMD -Wall -Werror $(INCLUDES)
-02 $(LDFLAGS)

-I, $(INC PATH))

$(CFLAGS)

0BJS = $(SRCS:%.c=$(0BJ DIR)/%.0)

0BJ DIR 0: %.C
lecho + CC $<

mkdir -p $(dir $Q@)
$(CC) $(CFLAGS) -c
$(call call fixdep,

-0 $@ $<

$(@:.0=.d), $Q@)

.PHONY: app clean

$ (BINARY)
43
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[Tr

NEMURHRSHIE

o —MINRES
o SoMIER make Ap S SEfRAIT A (trace)
« RTFM/STFW: make 12HIF/NE FHEYIELT
« -n R¥TEIapSANEIT
- -B &l make B BiR

make -nB \
| grep -ve '~\(\#\|echo\|mkdir\)’ \
| vim -

- HSO)OBHAE R
- Wim—Mgcc —c (FRiF) FI—"gcc (5E#E)
« KEB5Makefile&f 2RI

* Read the friendly source code!
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T

AbstractMachine {UiBTA$E

B, B

« BREAKE T — VIR

# Building $(NAME)-$(MAKECMDGOALS) [$(ARCH)])

###*Get a more readable version of this Makefile* by
"make html~ (requires python-markdown)

html:
cat Makefile | sed 's/~\([~4]\)/ \1/g" | \
markdown py > Makefile.html
.PHONY: html

50

[make] unix utf-8 Ln 1, Col 1/160




EE B8 9E BRE &g B

$ 1s
LICENSE Makefile README
$ vim Makefile

s 1




AbstractMachine {314

[T

"B HMAERELT

« “docs as code”, f5=F: LLVM {sEFH Doxygen

—EEp

LLVM

14.0.0git

LLVM

14.0.0git

Main Page ‘ Related Pages ‘ Modules Namespaces » Classes ¥ Files »

Class List

Here are the classes, structs, unions and interfaces with brief descriptions:

() adjust

([ AllocaSlices

0 false

(D INITIALIZE_PASS
0 livm

TargetPassConfig

0 std

® _itt api_info

@ _ itt api info 20101001
© _ itt global

@ __itt_group list

(© _ itt thread info

© _JIT Method Id

©® iJIT Method Load

@ _JIT_Method NIDS

©® LineNumberinfo

@ AAAlignArgument

@ AAAlignCallSiteArgument
@ AAAlignCallSiteReturned

Align attribute for functi

Align attribute deductiol

MainPage | Related Pages  Modules | Namespaces - | Classes v | Files ~ | Examples
L

Ivm | AA
L

/
Namespaces | Functions

llvm::AA Namespace Reference

Abstract Attribute helper functions. More...

Namespaces

Pointerinfo

Functions

bool isDynamicallyUnique (Attributor &A, const AbstractAttribute &QueryingAA, const Value &V)

Return true if V is dynamically unique, that is, there are no two "instances” of V at runtime with different values. More...

bool isValidinScope (const Value &V, const Function *Scope)

Return true if V is a valid value in Scope, that is a constant or an instruction/argument of Scope. More...

bool isValidAtPosition (const Value &V, const Instruction &Ctxl, InformationCache &InfoCache)
Return true if V is a valid value at position CtxI, that is a constant, an argument of the same function as CtxI, or an instruction in that function that dominates

CtxI. More...

Value * getWithType (Value &V, Type &Ty)
Try to convert V to type Ty without introducing new instructions. More...

Optional< Value * > AAVal

a

P Latice (const Optional< Value * > &A, const Optional< Value * > &B, Type *Ty)
Return the combination of A and B such that the result is a possible value of both. More...

Constant * getlnitialValueForObj (Value &Obj, Type &Ty)
Return the initial value of 0bj with type Ty if that is a constant. More...
bool getAssumedUnderlyingObjects (Attributor &A, const Value &Ptr, SmallVectorlmpl< Value * > &Objects, const AbstractAttribute &QueryingAA, const
Instruction *CtxI)
Collect all potential underlying objects of Ptr at position CtxI in Objects. More...
bool getPotentialCopiesOfStoredValue (Attributor &A, Storelnst &SI, SmallSetVector< Value *, 4 > &PotentialCopies, const AbstractAttribute &QueryingAA,

bool &UsedAssumedinformation)
Collect all potential values of the one stored by SI into PotentialCopies. More...

Detailed Description

Abstract Attribute helper functions.

Function Documentation

« combineOptionalValuesinAAValuel atice()

Optional< Value * > I ::combir

p IValuesinAAValueLatice ( const Optional< Value * > & A,
const Optional< Value * > & B,
Type * Ty

)

Return the combination of 4 and B such that the result is a possible value of both.

Bis potentially casted to match the type Ty or the type of 4 if Ty is null.

52


http://llvm.org/doxygen/

Help on class list in module builtins:

class list(object)
list(iterable=(), /)

Built-in mutable sequence.

If no argument is given, the constructor creates a new empty list.

o pydoc 3 list The argument must be an iterable if specified.

Methods defined here:

__add__ (self, value, /)
Return self+value.

__contains__(self, key, /)
Return key in self.

__delitem__(self, key, /)
Delete self[key].

__eq__ (self, value, /)
Return self==value.

__ge__ (self, value, /)
Return self>=value.

__getattribute__ (self, name, /)
Return getattr(self, name).

__getitem_ (...)
x.__getitem (y) <==> x[y]

__gt_ (self, value, /)
Return self>value.

__iadd__(self, value, /)
Implement self+=value.

__imul__ (self, value, /)
Implement self*=value.

__init_ (self, /, *args, **kwargs)
Initialize self. See help(type(self)) for accurate signature.

__iter__(self, /)
Implement iter(self).

__le_ (self, value, /)
Return self<=value.




54



T QrENERSEEM) SR

s SRR "HEHRIERFI ALV

- Itz # WSS
- ERTEREEERmEN—ED

 version-control systems: git,

svn, ...

* build systems: make, cmake (C++), maven (Java), ...

» shell: bash, zsh, ...

» EARRN: (HaREIATERYE

= EE—ER

B= g

- NREBERIRE, BCE—THHMESHEKT

« (FRAJRERERY)

- BXBEE—DIFETFRIHARIE



End.

(RTFM & RTFSC)
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