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e features:
° support redundant blank(\t, spaces)
o support quote
o \ multi-line input
o | pipe
° redirect
° ; multi-emd
o & background
o ¢ support varible: echo ".. $VAR"
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SR G v/

2-mbinary ./finit
echo ™ $NAME A" " %" A\SNAME"
mbinary A" " A" A\ENAME
# echo "$NAME " V"
FNAME " N\
# echo "I am ${NAME}> <" > tmp ; cat tmp
am mbinary> <
echo 'b y e’ >>» tmp
cat tmp
am mbinary> <
y e
we <  tmp
6 22
pwd ; «cd .. ;pwd
/mnt/c/Users/mbinary/gitrepo/2-mbinary
/mnt/c/Users/mbinary/gi
#oenv |\
Wwc
| wc
1 3
# export zhg=mbinary ; env | grep zhg
zhg=mbinary
# unset zhg ; env | grep zhg
rm tmp ; exit

2. KEMHEL

6/11/2018

BB LUREUS MRS STERORTS, b &, AT W B A&, AT /MR & 1534

int main {

char cmd[ 1|5
char *args| 113
while (1) {
("# )3
fflush( );
fgets(cmd, , );
int i;
for (i = @; cmd[i] != "\n'; i++)
cmnd[i] = "\@';
args[0] = cmd;
for (i = 0; *args[i]; i++)

for (args[i+l] = args[i] + 1; *args[i+1]; args[i+1]++)
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if (*args[i+l] == ' ") {
*args[i+l] = "\0@';
args[i+1]++;
break;

}

args[i] = NULL;

/* BHBNGL */
if (largs[©@])
continue;

/% WEERS */
if (strcmp(args[@], "cd") == 0) {
if (args[1])
chdir(args[1]);
continue;
}
if (strcmp(args[@], "pwd") == 0) {
char wd[4096];
puts(getcwd(wd, 4096));

continue;

}

if (strcmp(args[@], "exit") == 0)
return 0;

/* AR */

pid t pid = fork();

if (pid == 0) {
/* THERE */
execvp(args[@], args);
/* execvpIML */
return 255;

}

/* SRR */

wait(NULL);

3. &R E U

3.1. cmdStr
& SR N — N 57 5B

3.2. cmdNum, varNum

cmdNumidst LA 7P ar 240 H, varNum id¢ Sk & iR & § 14

3.3. envVar

SRR
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3.4.cmd 4544

struct cmd{
struct cmd * next;
int begin,end; // pos in cmdStr
int argc;
char lredir,rredir; //0:no redirect 1 <,> ;20 >
char toFile[MAX_PATH_LENGTH],fromFile[MAX_PATH_LENGTH]; // redirect file path
char *args[MAX_ARG_NUM];
char bgExec; //failExec
}s

next ;& HRIERIEIEN N — k52, MEREE HeH e s

struct cmd cmdinfo[MAX_CMD_NUM];

RHIRIFIEL ; ATFINE R4
4. fEE b a2 AT ER

T R OR BSOS ] B SE B, AN S, LA i & AT S PN REIESE AN M SR AR P LA S T AR ARAS Hh, EERT
SEHLENT & T4 ER, 2 BRAL, PR TR, AU I SOR.

Jzitb Hofietr o & 7 AF 8, RESCRFZ NS, SCRF AT, 3CFF TR, S5l 5, RIS N EE <0< LK
8| e

5. Z 2k MM --

RN ZAT RN, A B2 A, \E FF SOV, 2 AT dr Sl i & 45 RUB IEER. 7EIXA> Rk
T, WENT A GI4T AT, WERA L, B E a2 k4 1 I head->bgEXec

6. SEH )R His1T---

KAFAQNE TR RS, 2 LSRR wait X AE main B& 3 AT LA £

if(!pcmd->bgExec)wait( )

7. Wb FRAR -

£ PR fiE T > AT AR, R AT AR, L TR RN AR, WRA R
Hricsk PN T
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A/\\
8. N4

T A4, LA Is, pwd, exit, env, unset AJ LB AT AEACRD H, P i 4 1 SE AR AE
URAE A I A&, IR B0, SR 5 2 8 FHPRAT ST i 4 1) BR

=

o,

8.1. 523 Is

int LS(char *path){
DIR *dirp;
struct dirent d,*dp = &d;
dirp = opendir(path);
int ct=0;
while((dp=readdir(dirp))!=NULL){
printf("%s\n",dp->d_name);//,++ct%5==02"'\n":"");
}
closedir(dirp);
return 0;

8.2. S cd
pcmd->args[1] #& H 182 1 e £
struct stat st;
if (pemd->args[1]){
stat(pcmd->args[1],&st);
if (S_ISDIR(st.st_mode))
chdir(pcmd->args[1]);
else{

printf("[Error]: cd '%s': No such directory\n",pcmd->args[1]);
return -1;

8.3. s pwd

printf("%s\n",getcwd(pcmd->args[1] , MAX_PATH_LENGTH));

8.4. sPlunset

unsetenv i ], pcmd->args[il /& fir & & NS IR, EEMNUTE, SBONMSHEMmASEFAC

for(int i=1;i<pcmd->argc;++i)unsetenv(pcmd->args[i]);
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8.5. S export

for(int i=1;i<pcmd->argc;++i){ //putenv( pcmd->args[i]);
char *val, *p;

for(p = pcmd->args[i];*p!="=";++p);
*p="\0";
val = p+1;

setenv(pcmd->args[i],val,1l);

S). gi;}ﬂzljaglﬁig»ﬁs]‘kgiﬁég;igif'_ 17 1

ST 3 T linuSCPH/ORI R, AT BB TRICH 2 i

HE A I1/0 LK EIE /O, BATTHAE PRACR AR, AR XA R B2 M SRS a2 R
(CLor bR, BAREE I 2), L — N SCIFERRIRAF o, — M 3P R 15

9.1. AT ELE )

UIE SES 3 el ol o Y EEE AT /( B N EEE 1)) A0, T T HEE [ A SR AR B
SCAEREIRTT, SRR H th/H A\ SO H R AT (B dup2) B S REIR AT, VR Rda 58 BLCr:

R EH close < e

9.2. B IEHEH E I

SRR SRR TT S AT EPRAERN i, GRS, BRI IR B IE, BT SO RER ST, mUE A R AR
HERI NS o2 EH13) rfd/wfd, )5 close rfd/wfd

void setIO(struct cmd *pcmd,int rfd,int wfd){
/* settle file and pipe redirect */
if(pcmd->rredir>0){ // >, >>

int flag ;
if(pcmd->rredir==1)flag=0_WRONLY|O_TRUNC|O_CREAT; // > note: trunc is
necessary!!!

else flag=0 WRONLY|O_APPEND|O_CREAT; // >>
int wport = open(pcmd->toFile,flag);
dup2(wport,STDOUT_FILENO);
close(wport);

¥

if(pemd->1lredir>0){ //<, <<
int rport = open(pcmd->fromFile,O_RDONLY);
dup2(rport,STDIN_FILENO);
close(rport);

}

/* pipe */
if(rfd!=STDIN_FILENO){
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dup2(rfd,STDIN_FILENO);
close(rfd);

}
if(wfd!=STDOUT_FILENO){

dup2(wfd,STDOUT_FILENO);
close(wfd);

10. 4B 4

SEHLA o Ko , BLIAEE 7 EE A, B, NI W TN A4, B fork —AS FEERE, ib)E1ERE
JFAEFREFE AT IR ], AT AEF exec ZEMIBRAL, & 22 HANH AN RT3, AHET (S TAEBANHR T @), &
F PR AL

W AT A 1 A CBIEAE R —&EE ML, B BRI IR L 4R Qb FR T A 10,
S8 5 i F execvp AT A5 Ay 2 B AT

WRAANULL, BEHEE, @ILEE , HforkokRMT i 1 RERE PATE B fir &, XN A% 38 5] BRI o R S
ETE SRR SN, SR WSR2 AMETE, 7T BLE 3R B4, 41 emd1 | cmd2 | cmd3...
A SEPLE T HEREHAT cmd1, 285 4 cmd2 | emd3 05— M B 2% 45 execOuteri# AT, T2 I BER NG
FEIE A ERR, FrEl Btk pmed->next BIAT, % 7 {#

int execOuter(struct cmd * pcmd){

if(!pcmd->next){
setIO(pcmd,STDIN FILENO,STDOUT FILENO);
execvp(pcmd->args[@],pcmd->args);

}

int fd[2];

pipe(fd);

pid t pid = fork();

if(pid<9){
Error(FORK_ERROR) ;

}else if (pid==0){
close(fd[@]);
setIO(pcmd,STDIN_FILENO,fd[1]);
execvp(pcmd->args[@],pcmd->args);
Error(EXEC_ERROR);

Jelse{
wait(NULL);
pcmd = pcmd->next; //notice
close(fd[1]);
setIO(pcmd,fd[@],STDOUT_FILENO);
execOuter(pcmd);
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11. FHoAth

6/11/2018

— LR, HER AL IRAEAURD, FALA A, AT DL EEE Y, A A R, IR S B

12. e AN

il github

/************************************************************************

Au

Cr
Fu

vV VvV VvV VvV Vv

> File Name: init.c
thor: mbinary

nction:

Mail: zhuheginl@gmail.com
Blog: https://mbinary.github.io
eated Time: 2018-04-15

11:18

implemented some shell cmds and features;

including:

cmds: pwd,ls, cd ,cat, env, export , unset,

features:$ \ |

<>>>

3

& " ' quote handle \t redundent blank

************************************************************************/

#include
#include
#include
#include
#include
#include
#include
#include
#include
#include

f#tdefine
#define
#tdefine
#define
#tdefine
t#tdefine
#define

#tdefine
#tdefine

struct c
stru
int
int

<unistd.h>
<string.h>
<sys/wait.h>
<sys/types.h>
<sys/stat.h>
<dirent.h>
<stdio.h>
<stdlib.h>
<fcntl.h>
<malloc.h>

MAX_CMD_LENGTH 255
MAX_PATH_LENGTH 255
MAX_BUF_SIZE 4096
MAX_ARG_NUM 50
MAX_VAR_NUM 50
MAX_CMD_NUM 10
MAX_VAR_LENGTH 500

FORK_ERROR 2
EXEC_ERROR 3

md{
ct cmd * next;

begin,end; // pos in cmdStr

argc;

char lredir,rredir; ////0:no redirect 1 <,> ; 2 >>
char toFile[MAX PATH_ LENGTH],fromFile[MAX PATH_ LENGTH]; // redirect file path

char *args[MAX_ARG_NUM];
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}s

stru
char
int

char

void
void
void
void
int
int
int
int
int
int
int

int

char bgExec; //failExec

ct cmd cmdinfo[MAX_CMD_NUM];
cmdStr[MAX_CMD_LENGTH];

cmdNum, varNum;
envVar[MAX_VAR_NUM][MAX_PATH_LENGTH];

Error(int );

debug(struct cmd*);
init(struct cmd*);
setIO(struct cmd*,int ,int );
getInput();

parseCmds(int);
handleVar(struct cmd *,int);
getItem(char *,char *,int);
parseArgs();
execInner(struct cmd*);
execOuter(struct cmd*);

main(){
while (1){
cmdNum = varNum = 0;
printf("# ");
fflush(stdin);
int n = getInput();
if(n<=0)continue;
parseCmds(n);
if(parseArgs()<9)continue;
for(int i=0;i<cmdNum;++i){
struct cmd *pcmd=cmdinfo+i, * tmp;
//debug(pcmd) ;
//pcmd = reverse(pcmd);
int status = execInner(pcmd);
if(status==1){
/*notice!!! Use child proc to execute outer cmd,

bacause exec funcs won't return when successfully execed.

pid t pid = fork();
if(pid==0)execOuter(pcmd);
else if(pid<@)Error(FORK_ERROR);
if(!pcmd->bgExec)wait(NULL); //background exec
/* free malloced piep-cmd-node,

and the first one is static , no need to free; i/
pcmd=pcmd->next;

while(pcmd){
tmp = pcmd->next;
free(pcmd);
pcmd=tmp;

}

9/15
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return 9;

/* funcs implementation */
void init(struct cmd *pcmd){
pcmd->bgExec=0;
pcmd->argc=0;
pcmd->1lredir=pcmd->rredir=0;
pcmd->next = NULL;
pcmd->begin=pcmd->end=-1;
/* // notice!!! Avoid using resudent args */
for(int i=0;i<MAX_ARG_NUM;++i)pcmd->args[i]=NULL;

void Error(int n){
switch(n){
case FORK_ERROR:printf("fork error\n");break;
case EXEC_ERROR:printf("exec error\n");break;
default:printf("Error, exit ...\n");

}
exit(1);

int getInput(){
/* multi line input */
int pCmdStr=0,cur;
char newline = 1;
while(newline){
cur = MAX_CMD_LENGTH-pCmdStr;
if(cur<=0){
printf("[Error]: You cmdStr is too long to exec.\n");
return -1;// return -1 if cmdStr size is bigger than LENGTH
¥
fgets(cmdStr+pCmdStr, cur,stdin);
newline = 0;
while(1){
if(cmdStr[pCmdStr]=="\\"'&&cmdStr[pCmdStr+1]=="\n"){
newline=1;
cmdStr[pCmdStr++]="\0";
break;
}
else if(cmdStr[pCmdStr]=="\n"){
break;

}
++pCmdStr;

}
return pCmdStr;
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int parseCmds(int n){

int

int

/* clean the cmdStr and get pos of each cmd in the cmdStr (000) */

char beginCmd=0;

struct cmd * head; // use head cmd to mark background.

for( int i=0;i<=n;++i){
switch(emdStr[i]){
case '&":{
if(emdStr[i+1]=="\n"||cmdStr[i+1]==";"){
cmdStr[i]=" ';
head->bgExec=1;

case '\t':cmdStr[i]=" ';break;
case ';':{//including ';' a new cmdStr
beginCmd = 0;
cmdStr[i]="\0";
cmdinfo[ cmdNum++].end=i;
break;
}
case '\n':{
cmdStr[i]="\0";
cmdinfo[ cmdNum++].end =i;
return 0;
¥
case ' ':break;
default:if(!beginCmd){
beginCmd=1;
head = cmdinfo+cmdNum;
cmdinfo[cmdNum].begin = 1i;

getItem(char *dst,char*src, int p){
/* get redirect file path from the cmdStr */
int ct=0;

while(src[++p]==" ");

if(src[p]=="\n")return -1; //no file

char c;

while(c=dst[ct]=src[p]){
if(c==" "||c=="|"||c=="<"||c==">"||c=="\n")break;
++ct,++p;

}

dst[ct]="\0";
return p-1;

handleVar(struct cmd *pcmd,int n){
char * arg = pcmd->args[n];
int p_arg=0,p_var=0;
while(arg[p_arg]){
if((arg[p_argl=="%")&&(arg[p_arg-1]!="\\")){
if(arg[p_arg+l]=="{")p_arg+=2;
11715
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else p_arg+=1;

char *tmp=&envVar[varNum][p_var];

int ct=0;

while(tmp[ct]=arg[p_arg]){
if(tmp[ct]=="}"){

++p_arg;
break;

¥

if(tmp[ct]==" "||tmp[ct]=="\n"||tmp[ct]=="\0")break;

++ct,++p_arg;
}
tmp[ct]="\0";
tmp = getenv(tmp);
for(int i=0;envVar[varNum][p_var++]=tmp[i++];);
p_var-=1; //necessary

}

else envVar[varNum][p_var++]=arg[p_arg++];
¥
envVar[varNum][p_var]="\0";
pcmd->args[n] = envVar[varNum++];
return 0;

int parseArgs(){
/* get args of each cmd and create cmd-node seperated by pipe */
char beginItem=0,beginQuote=0,beginDoubleQuote=0,hasVar=0,c;
int begin,end;
struct cmd* pcmd;
for(int p=9;p<cmdNum;++p){
if(beginQuote| |beginItem||beginDoubleQuote){
return -1; // wrong cmdStr
}
pcmd=&cmdinfo[p];
begin = pcmd->begin,end = pcmd->end;
init(pemd);// initalize
for(int i=begin;i<end;++i){
c = cmdStr[i];
if((c=="\"")&&(cmdStr[i-1]!="\\"&&(!beginQuote))){
if(beginDoubleQuote){
cmdStr[i]=beginDoubleQuote=beginItem=0;

if(hasvar){
hasVar=0;
handlevar(pcmd,pcmd->argc-1); //note that is argc-1, not
argc
¥
}else{
beginDoubleQuote=1;
pcmd->args[pcmd->argc++]=cmdStr+i+1;
}
continue;

}else if(beginDoubleQuote){
if((c=="%") & &(cmdStr[i-1]!="\\")&&(!hasVar))hasvVar=1;
continue;
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if((c=="\"")&&(cmdStr[i-1]!1="\\")){
if(beginQuote){
cmdStr[i]=beginQuote=beginItem=0;
}else{
beginQuote=1;
pcmd->args[pcmd->argc++]=cmdStr+i+1;
}
continue;
}else if(beginQuote) continue;

if(e=="<"||e==">"|]e=="]"){
if(beginItem)beginItem=0;
cmdStr[i]="\0";
}
if(c=="<"){
if(emdStr[i+l]=="<"){
pcmd->lredir+=2; //<<
cmdStr[i+l]=" ';
}else{
pcmd->lredir+=1; //<
}
int tmp = getItem(pcmd->fromFile,cmdStr,i);
if(tmp>0)i = tmp;
}telse if(c==">"){
if(emdStr[i+l]==">"){
pcmd->rredir+=2; //>>
cmdStr[i+l]=" ';
}else{
pcmd->rredir+=1; //>
}
int tmp = getItem(pcmd->toFile,cmdStr,i);
if(tmp>0)i = tmp;
telse if (c=='|"){
/*when encountering pipe | , create new cmd node chained after the
fommer one */
pcmd->end = i;
pcmd->next = (struct cmd*)malloc(sizeof(struct cmd));
pcmd = pcmd->next;

init(pcmd);
}else if(c==" "||c=="\0"){
if(beginItem){

beginItem=0;
cmdStr[i]="\0";

}

}else{

if(pcmd->begin==-1)pcmd->begin=i;

if(!beginItem){
beginItem=1;
if((c=="%") &&(cmdStr[i-1]!="\\")&&(!hasVar))hasVar=1;
pcmd->args[pcmd->argc++]=cmdStr+i;
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if(hasVvar){
hasVar=0;
handlevar(pcmd,pcmd->argc-1); //note that is argc-1, not argc

}

pcmd->end=end;

//printf("%dfrom:%s  %dto:%s\n",pcmd->lredir,pcmd->fromFile,pcmd-
>rredir,pcmd->toFile);

}

int execInner(struct cmd* pcmd){
/*if inner cmd, {exec, return @} else return 1 */
if (!pcmd->args[9])
return 0;
if (strcmp(pcmd->args[0], "cd") == 0) {
struct stat st;
if (pemd->args[1]){
stat(pcmd->args[1],&st);
if (S_ISDIR(st.st mode))
chdir(pcmd->args[1]);

else{
printf("[Error]: cd '%s': No such directory\n",pcmd->args[1]);
return -1;
}
}
return 0;

}

if (strcmp(pcmd->args[0], "pwd") == 0) {
printf("%s\n",getcwd(pcmd->args[1] , MAX_PATH_LENGTH));
return 0;

}

if (strcmp(pcmd->args[0], "unset") == 0) {
for(int i=1;i<pcmd->argc;++i)unsetenv(pcmd->args[i]);
return 0;

}

if (strcmp(pcmd->args[0], "export") == 0) {
for(int i=1;i<pcmd->argc;++i){ //putenv(pcmd->args[i]);

char *val, *p;

for(p = pcmd->args[i];*p!="=";++p);
*p="\0";
val = p+1;
setenv(pcmd->args[i],val,1);
¥
return 0;
¥
if (strcmp(pcmd->args[0], "exit") == 0)
exit(0);
return 1;

void setIO(struct cmd *pcmd,int rfd,int wfd){
/* settle file redirect */
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if(pemd->rredir>e){ // >, >>

int flag ;
if(pcmd->rredir==1)flag=0_WRONLY|O_TRUNC|O_CREAT; // > note: trunc is
necessary!!!

else flag=0_wRONLY|O_APPEND|O_CREAT; //>>
int wport = open(pcmd->toFile,flag);
dup2 (wport,STDOUT_FILENO);
close(wport);
}
if(pcmd->1lredir>0){ //<, <<
int rport = open(pcmd->fromFile,0 RDONLY);
dup2(rport,STDIN_FILENO);
close(rport);

/* pipe */

if(rfd!=STDIN_FILENO){
dup2(rfd,STDIN_FILENO);
close(rfd);

¥

if(wfd!=STDOUT_FILENO){
dup2(wfd,STDOUT _FILENO);
close(wfd);

int execOuter(struct cmd * pcmd){

if(!pcmd->next){
setIO(pcmd,STDIN_FILENO,STDOUT FILENO);
execvp(pcmd->args[@],pcmd->args);

}

int fd[2];

pipe(fd);

pid_t pid = fork();

if(pid<9){
Error (FORK_ERROR);

}else if (pid==0){
close(fd[9]);
setIO(pcmd,STDIN_FILENO,fd[1]);
execvp(pcmd->args[0],pcmd->args);
Error (EXEC_ERROR);

}else{
wait(NULL);
pcmd = pcmd->next; //notice
close(fd[1]);
setIO(pcmd,fd[©],STDOUT _FILENO);
execOuter(pcmd);
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