TF ANV AT A~DTY R Y —FEA 2k

HIEOFRED F L — & T,
FS ~~ WRITE ODO/XFA—HT

TR T T TERINLTW Jusr/src/lib/i386/rts @7 7 A /L, _sendrec.s 7>5
_sendrec:

push ebp

mov ebp. esp

push ebx

mov eax, SRCDEST(ebp) ' eax = dest-src

mowv ebx, MESSAGE (ebp) ' ebx = message pointer
mow ecx, BOTH ' _sendrec(srcdest, ptr)
_int 3Y3SVEC ' trap to the kernel
pop ehx

pop ebp

ret

int SYSVEC

T [HIAZ ) BFITSNTNDHEZAETEZMY £ LT,

Z® int SYSVEC %, 0 iAHE S [SYSVEC] T interrupt #3795 LW H 7k
7 Z 5 T, SYSVEC OfEIX 81TH T

& B

.sect .text: .sect .rom: .sect .data: .sect .bss
.define __s=end, __receive, __sendrec

l nooTuy vk

COMFIG

t See .. hscom.h for C definitions
SEND = 1

RECEIVE = 2

BOTH = 3

SYSVEC = 33

SRCDEST
MESSAGE

t _send(), _receive(), _sendrec() all save ebp, but destroy eax and ecx.
.define __send, __receive, __sendrec
.sect .text

. _send:
push ebp
mov ebp, esp
push ebx
mowv eax, SRCDEST(ebp) ' eax = dest-src
o mov ebx, MESSAGE(ebp) ' ebx = message pointer

33 ILEZINTWE L7,

WRITE (%. /usr/include/callnrh &9 7 7 A IL%EBAL &
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ttdef ine NCALLS 78 ##*= number of system calls allowed =~
#tdef ine EXIT 1
#def ine FORK 2
ftdef ine READ 3
ftdef ine WRITE 4
#def ine OPEN 9
ftdef ine CLOSE 6
ftdef ine WAIT 7
#def ine CREAT [F]
ftdef ine LINK 9
ftdef ine UNLINK 10
#def ine WAITFID 11
#def ine CHDIR 12
ftdef ine TIME 13
ftdef ine MENOD 14
#def ine CHMOD 15
ftdef ine CHOWN 16
ftdef ine BRE 17
#def ine STAT 13
#def ine LSEEK 19
ttdef ine GETPID 20
#def ine MOUNT 21
#def ine UMOUNT 22

"callnr.h” 67 lines, 1558 chars L

T, 4L LTERINTHET,

DEN T 7 ANT AT LMK LT, WRITE &9 [0S OMEEDE | % L T, SYSVEC
D TEARFE S (ZD SYSVEC 23, B —R RO LELALDES) & LT, HViAZ
ERITLIE, DFEVD, I—FRNVEZRHLEZZ L0 9,

B —F)VTlE, 717 7 AOREREZ /usr/sre/kernel/mpx386.s &9 7 7 A /LN LL T OE|
BN RTDOEREZIT>TOET,

iz loosely equivalent to a prototype in C code —- it makes it possible to
link to an entity declared in the assembly code but does not create
! the entity.

define _idle_task
.define _restart
.def ine save

.define _divide_error

.define _single_step_exception
define _nmi

.define _breakpoint_exception
define _overflow

.define _bounds_check

.define _inval_opcode

.define _copr_not_awvailable
.define _double_fault

.def ine _copr_seg_overrun
define _inval_tss

.def ine _segment_not_present
.define _stack_exception
.define _general_protection
.define _page_fault

.define _copr_error

ZITIEFS (ZrANv AT L) b MM (AEVER) &, 2T [ —F O L



ELTELTHWET,
SYSVEC O E[ALFE F1. lusr/src/kernel/protect.c D7 7 A NV Tilld Z LN T £,

8 OfTAM B EFENIEE 5 prot_init) T, LLTFD X ) 72 gate_table DEFENH VY 37,

gate_tablel]l = {
divide_error, DIUVIDE_UECTOR, INTR_PRIVILEGE,
gingle_step exception, DEBUG_VECTOR, INTR_PRIVILEGE,
nmi, NMI_UVECTOR, INTR_PRIVILEGE,
breakpoint_exception, BREAKPOINT_VECTOR, USER_PRIVILEGE,
overflow, OVERFLOW_VECTOR, USER_PRIVILEGE,
bounds_check, BOUNDS_UECTOR, INTR_PRIVILEGE,
inval_opcode, INUAL_OP_VECTOR, INTR_PRIVILEGE,
copr_not_awvailable, COPROC_NOT_VECTOR, INTR_PRIVILEGE,
double_fault, DOUBLE_FAULT_VECTOR, INTR_PRIVILEGE,
copr_seg_overrun, COPROC_SEG_UECTOR, INTR_PRIVILEGE,
inval_tss, INUVAL_T3S_UECTOR, INTR_PRIVILEGE,
segment_not_present, SEG_NOT_UVECTOR, INTR_PRIVILEGE,
stack_exception, STACK_FAULT_VECTOR, INTR_PRIVILEGE,
general_ protection, PROTECTION_VECTOR, INTR_PRIVILEGE,

if WORD_SIZE ==

page_fault, PAGE_FAULT_VECTOR, INTR_PRIVILEGE,

copr_error, COPROC_ERR_VECTOR, INTR_PRIUVILEGE,

ftendif

{ hwint®®, UECTOR( @), INTR_PRIUILEGE 1%,

{ hwint®1l, UVECTORC 1), INTR_PRIVILEGE %,

{ hwint®Z, UVECTORC 2), INTR_PRIUILEGE 1%,

D77 AI)D 13741TH T,

T AWINLLY, VELIURULI Y, LNLIN_CRIVILLOL f,

{ hwint14, UECTOR(14), INTR_PRIVILEGE 1%,

{ hwint15, UECTOR(15), INTR_FRIVILEGE },
if _WORD_SIZE ==

{ p_s_call, S¥S_UECTOR, USER_PRIVILEGE 1, s 286 system call =~
else
{ =_call, 3¥Y5386_VECTOR, USER_PRIVILEGE 1}, ## 386 system call =~
endif
{ level®_call, LEVELO _VUECTOR, TASK_PRIVILEGE 1,
X

#* Build gdt and idt pointers in GDT where the BIDS expects them. =~
dtp= (struct desctableptr_s =) &gdt[GDT_INDEX]1:

= (ulb_t =) dtp->limit = (sizeof gdt) - 1:

= (u3Z2_t =) dtp->base = wirZphysi(gdt):

dtp= (struct desctableptr_s =) &gdt[IDT_INDEX]1:
# (ulb_t =) dtp->limit = (sizeof idt) - 1:

v TP 4+ o A4 vhanna - s Panbaaa 2 A4

LEFRESNTUWT, SYS386_ VECTOR (3 3) & W) EPALRE S TIE, s_call & =—/L3
5 EDIT, BAHRFZFIZRT DELAHRY —E AT 0 7T AEE VRS> TWET,

ZZT TEBARRZ bv) RIS, N— R =T EIV AL EOWEE T 0 75 LDT
RLARBGFRS N TOETS,

SYS386 VECTOR &9 (&4 | 1%, consth TERINTWET, 2F D s call0¥h
—FNASOANY AT, ENDH 22T ET,



33 BOBEAIZIT s call LWHTELTIT7al T MIMEREINET, s call L.
lusr/src/kernel/mpx386.s D 362 I THMHLEZIN TN T,

T s_call »*
e = e e e R R e e e e P R B SRR S S e S e e R e R e e e S e EEEEEEEEEEEE )
align 16
s_call:
p_s_call
cld t set direction flag to a known value
sub esp, b=4 t skip RETADR, eax, ecx, edx, ebx, est
push ebp t stack already points into proc table
push esi
push edi

o0l6 push ds
olb push =3
olb push fs
olb push gs

mov dx, ss

mov ds, dx

moy es, dx

inch (_k_reenter)

mowv esi, esp t assumes P_STACKBASE == 0

moy esp, k_stktop

xXor ebp, ebp t* for stacktrace
t end of inline save

sti ! allow SWITCHER to be interrupted

push ebx t pointer to user message

push eax t srcrsdest

push ecx t SEND-RECEIVE-BOTH

call _sys_call t sys_call(function, src_dest, m_ptr)
t caller is now explicitly in proc_ptr

mov AXREG(esi), eax ' sys_call MUST PRESERVE si

cli t disable interrupts

* Fall into code to restart procstask rumming.

e EEEEEEEEEE5E5E5 55 5EEEEEE 555555555555 EEEESESESESESESESESEEEEEEEEEEEEEEEE5E5ECT
T restart =
f#-—————---------S--SSS-SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSoSo#
_restart:

' Flush any held-up interrupts.
* This reenables interrupts, so the current interrupt handler may reenter.
t This does not matter, because the current handler is about to exit and no

EEINTVET, ZITC, sys_call ZIFOH L TND Z EICTHEEL T EIN,
_k reenter 1. ZDOT LT TT0TT AT, HI—RVOFRFHFRELEZ Fr—/L
T H7=OIfFEDILTVET,

TIN5 386 T, sys_call W) CEREOT R/ T ATHIEZE L E T, T D sys_call I
lusr/src/kernel/proc.c D 116 {TH TEFK STV ET,

EDLOITLT, THIVAHBNZ MAPHHHES D00 1, EFICATHE, 8o [7
—hu—F 7L OS O] DL ZATRTHRET,



= sys_call *
*Z===:======:==========:==========:==========:==============================*/
PUBLIC int gys_call(function, src_dest, m_ptr)
int function: »# SEND, RECEIVE, or BOTH =~
int src_dest: /% source to receive from or dest to send to =~
message =m_ptr:; /% pointer to message =~
i

#* The only system calls that exist in MINIX are sending and receiving

= messages. These are done by trapping to the kernel with an INT instruction.
= The trap is caught and sys_call() is called to send or receive a message

= (or both). The caller is always given by proc_ptr.

=/

register struct proc =rp:
int n:

##= Check for bad system call parameters. =~
if (tisoksrc_dest(src_dest)) return(E_BAD_DEST):
rp = proc_ptr:

if (isuserp(rpl) && function t*= BOTH) return(E_NO_PERM):
INBAYORE, Lo a Xy EREMLTOHET, 22206, mini_send &9 B
DIFOH ST, [T etEXf]) OBET, FSPMMICA vy E—UREINET,
FERNZ, INBHD OS DY AT AFN DAL, K¥D FS MM IZHESLET,

FS (77 A4 /W A7 L) TiL, /usr/src/fs/main.c ORIk main( (39 1THIZES
NTW%) Tik, 5 04TH® while(TRUE) DEE (EIRL—7) T, A—1U 7 %&NTT
W, EFE?D mini_send 72 E TR Y —RENSEZ SN & fHFELZEL-> TE T, call_vec
EnHTur T A0 TH#ESR] 7 RLAT—T7 Vb RENRLE T 0 75 N E MO
LET,

fs_init():

#% This iz the main loop that gets work, processes it, and sends replies. =~
while (TRUE) {

get_work(]: /=% sets who and fs_call =~

fp = &fproclwhol:; #» pointer to proc table struct ==~
super_user = (fp->fp_effuid == SU_UID ? TRUE : FALSE): /% suT =/

/=% Call the internal function that does the work. =~
if (fs_call < @ 11 fs_call >= NCALLS)

error = ENO3Y3:
else

= [

## Copy the results back to the user and send reply. =~

if (error t= SUSPEND) reply(who, error):

if (rdahed_inode t*= NIL_INODE) read_ahead(): = do block read ahead =~
¥

b

ZIZTTAD A b ENENOMLERLBIZ Syl L E T,



Z D call vec 1E. [EIALNRY b)) ZAHLTZBO, I HICH—RVOMEESTZ LD
W71 75 NEREONH L CUWVE 9, /usr/sre/kernel/table.c Ti. call vec WEFINT

WET,

PUBLIC _PROTOTYPE (int (=call_wecl1), (voidld I = {
no_sys, /% 0 = unused =~
do_exit, s% 1 = exit *x/
do_fork, /% 2 = fork *x/
do_read, % 3 = read *x/

_do_write, /% 4 = write =/
do_open, /% 5 = open =/
do_close, /% b = close *x/
no_sys, s ¢ = wait =/
do_creat, /% B = creat *x/
do_link, /% 9 = link */
do_unlink, % 10 = unlink =~
no_sys, % 11 = waitpid =~
do_chdir, /% 12 = chdir »x/
do_time, % 13 = time »x/
do_mknod, /% 14 = mknod »x/
do_chmod, /% 15 = chmod »x/
do_chown, /% 16 = chown »x/
no_sys, % 17 = break */
do_stat, <% 18 = =tat »x/
do_lseek, s% 19 = lseek »x/

2 B

TIT, 231THERA L, 4=write EE DN TOETN, T D call vec DIRZTF-& . B
[[] k L —Z T/~ Jusr/include/minix/vallnr.h OF & & 2l L THTL 7 E W,

FRICIE R THRDE, Z0LH12720FF, 5F V., callnrh THR7ZFEIL. 2D call_vec
DHEST RUADIRZFIZR>TNHD T,

#det ine NCALLS g PUBLIC _PROTOTYPE (int (=call_wvecll1), (void) ) =
no_sys, s% B = unused =~
#tdef ine EXIT 1 do_exit, s% 1 = exit ®/
ttdef ine FORK Z do_fork, /% 2 = fork ®/
#def ine READ 3 do_read, /% 3 = read »*/
#def ine WRITE 4 _du_upitg' L 4 = write »*
f#tdef ine OPEN 5 du_upen' L 5 = opeEn >/
#tdef ine CLOSE 6 do_close, s% B = close =
ttdef ine WAIT ? no_sys, /% 7 = wait Py
#def ine CREAT 8 do_creat, /=% B = creat -/
#def ine LINK 9 do_link, s% 9 = link .
#idef ine UNLINK 10 do_unlink, s 10 = unlink =/
#define WAITPID 11 no_sys, s% 11 = uaitpid /7
#tdef ine CHDIR 12 do_chdir, s% 12 = chdir =~
#def ine TIME 13 du_timg' /% 13 = time *
“define MKHOD 14 do_mknod, s% 14 = mknod -
#def ine CHMOD 15 do_chmod, s# 15 = chmod =/
“dEff“E CHOWN 16 do_choun, s# 16 = chown -/
#def ine BRK 17 no_sys, /% 17 = break »*
#def ine STAT 18 du_gtat' % 18 = =tat 7
#tdef ine L3EEK 19 du_]seek' s% 19 = lseek *
t#tdef ine GETPID 20
t#tdef ine MOUNT 21 m
ttdef ine UMOUNT s

"susr/includesminixscallnr.h”™ 67 lines, 1558 chars




MINIX Da<=> RL 77 LU AZTRZBRIC, fiaha~ RRHHZ LIRSV E=TL
I oOMm?2PlziE. chmod 72 &b, ZZTEEINLTWET,
2 A4~ (TIME) EVARIMEFETL L H0?

TS, TERABIIT] e, H—3 (7201, FS X MM) OHcEsHTE o, U
—7 N RN OFOREETT,

T IABZZ AT 2B, R EDOF RSPV A ZERERFT D, REOTES, 2
DBEYEDOFTT>TNET, Whpd TEHAZLBANY hL] Z8ELTZY, A—U ¥
JLTWOHBEEOT 07T haldf L 35853, 7 us 7 AogHHETITWET O
T, AHOHHITATOEE A

SFY [T ZG ZHENTNDEN 2SIl . HAicdh 5 FS < MM O table.c
T, MUEL L CW BB D4R 2 R Dnna Bic7e £97,

FiE, Zodk, bH oI Lk THESK) Al < WETRES N TWDES N H
nET,

DEVICE 10 77 A /v® kL —ATT,

TR RO T A 2 (JELOkE) z gt (A k) LT 272912, OPEN X° CLOSE,
READ X° WRITE 72 F OBt 7—7 AR THET 5 XL 512> THET,

DS, KHOBEDO hL—ATlX, hrxro Ao, Hosrd B4 T
. U NEMICE L TBXE L,



