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googoo
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00 “src/9/hvm/mx-pager.c 0 000

O00400000000000000000000C00 L40000000000000O0O0ODOOOO
0000000000000 000000000000D pager00Onooog

Pager 00000000 DOOOODOOOOODOOOODOOOODOOOODOOOODDOOOODO

1. l4-signa0 OO OOOOOOOOOOOOOOOOOO0O00 hvmO00O0O0O0O0 O GigaOOOOOOO
Oo00o0ooOoO000DoO0o0ooObO00b0D+d GigabOOOoooOoOoooooog
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Pager 0O OOO0OO0OOOOOOOOODOO

void mxpager_thread(void)

{
L4_ThreadId_t src;

L4_Word_t pfadrs, pf_page, ip;
L4_Fpage_t fpage;

L4 _MapItem_t map;

L4_Msg_t _MRs;

L4 _MsgTag_t tag;
tag = L4_Wait(& src); // 00D00O0OOO0O0ODODOOO
targettask = TID2PROCNR(src);
while (1) {
L4_MsgStore(tag, &_MRs);
label = L4_MsgLabel(&_MRs);
if (label == THREAD_CONTROL) { //000000000O0O
rc = L4_ThreadControl(dest, space, sched, pager, utcbloc);
tag = L4_ReplyWait(src, &src);
continue;
}
else if (label == SPACE_CONTROL) { //000000C0O0OOO0O

rc = L4_SpaceControl(space, control, kipFpage, utcbFpage, redirector, &oldcntl);

tag = L4_ReplyWait(src, &src);
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continue;
}
else if (label == ASSOCIATE_INTR) { »//0000000COCOOOO

rc = L4_AssociateInterrupt(intrThread, intrHandler);

tag = L4_ReplyWait(src, &src);
continue;

}

else if (label == DEASSOCIATE_INTR) {

rc = L4_DeassociateInterrupt(intrThread);

tag = L4_ReplyWait(src, &src);
continue;

}

else if (label == PROC2PROC_COPY) {

proc2proc_copy(fromproc, fromadrs, toproc, toadrs, size);

tag = L4_ReplyWait(src, &src);
continue;

}

else if (label == PROC_MEMSET) {

rc = proc_memset(procnr, adrs, value, size);

tag = L4_ReplyWait(src, &src);
continue;

}

else if (label == MM_FORK) {

rc = mm_fork(parent_tid, child_tid, th_max, pager, ip, sp);

tag = L4_ReplyWait(src, &src);
continue;
}
//
else if (label == MM_FREESPACE) {

rc = free_space(procnr);

tag = L4_ReplyWait(src, &src);

continue;
}
else if (label == ALLOC_DMA)
{
O
continue;
}
else if (label == PHYS_MEM_ALLOC)
{
0
continue;
}
//===== ==== Page fault

else { // 0000000000 O0OCOOOOO

pfadrs = L4_MsgWord(&_MRs, 0);
//pfadrs: 00000000000
ip = L4_MsgWord(&_MRs, 1);
//ip: OOOO
client_task = TID2PROCNR(src);
pf_page = pfadrs & OxFFFFF000;
targetpage = (unsigned)get_targetpage(client_task, pfadrs, ip);
//map 0000000000 O00O0OO

fpage = L4_Fpage(targetpage, 4096);
L4_Set_Rights(&fpage, L4_FullyAccessible);
map = L4_MapItem(fpage, pf_page);

// map: 00000000000
L4_MsgClear (&_MRs) ;

17



L4_MsgAppendMapItem(&_MRs, map);

L4_MsgLoad (&_MRs) ;

tag = L4_ReplyWait(src, &src);
// ReplyWait: 000000000000 O0OCOO.
// oooooooooooooo.
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000000 O0S (Pland 000D O0UD0OOOOO0ODOOOODOOUOOOOODDOUOODO0ODOUOOOOO
gboboobOoboooobobooooboooooobooooboobooooooboon

O0O0000OLP49core D00 O0O0O00O00ODOOOO0 L4000000000000O000O00O0DO0O0OOOOOO
gooooboobooooobobooboooobooboooboboobooboboboooDo

OO000LP49core DO O OO0DOOOOODOOOODOOOODO

e ]J000DUDDOUUODDDOUD (I40000ULDOOL)OODOOOODO

e JO0O0IDOOO0OODOOODOODLOOODOODODOODOODODOOOODOOOOOODOOODOOOOODO
goooooooopoooooo«gobooooooobooOorgooooo

e JO00O0OOOCOREOODODDOOOOOOOOOOOODOODODOOOOOOOOOOODODDOODOOO
gbooobobooooobooooboooboo

7.2 UOUUObOUooooobooboogo

O0D000000000Db00b0O000Ofork(), spawn(), exec(), exits() DO OODODOOODOspawn()
O fork(O O execOOOOOOOOOOODO

Lp490O0OCOO0O0O0O0L400000 L4000000000DODOCCOO0O DODOOOODODOOOODODOO
L4 0 L4_ThreadControl() 00 O L4_SpaceControl() OO DOODO

O0O00000 L4 O0security 00000 OO L4_ThreadControl() O OL4_SpaceControl() O L4000
OO00O000oDOO0OO000O0OwWMODOOODOOOOOODOOODOODOCORED HVWMODOOODOOODODOOO
OO0O0oo0o0oO00ORWMO L40000000000000

73 QUoboboooooodd

Plan9/LP4900000000000000CO “0000”’00000000000MUOCOUODDOOOOUODOO
000”0 “000000000000”’000000000000O0000000000 “0000” (Directory
tree) 0000000000 Ocreate(), open(), read(), write(), close(), stat((), wstat() OOODO
ooooooooooooooooog

0000000000000 bDO0U0OoU0oU0O0U00U0O0U0DO0OO0DODO0D0ODO0ODODODOO0OOODOUOOUODOOn
oooood
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74 4UUooooon

(1)ooooooo

00000000000 directory tree 1000000000000 O0OCOODOOOOCOOODOOOOOOO
gooooOoOo“cboOoboboboboobor’UoOoOoOoOoOoOoOoo

Unix0O0OOOOOOODOOOOOOO00 «00000ogooooroooooooooooooooooo
000 (#R) 0000000000000 DODOOOOO Directory tree 0000000 FSOOOOOOOOO
00000 “src/9/port/devrootfs.c” 0 OO0

0000000000000000000000000000000000000000000000000
000000000000000000000000000000000000000000000000000
00000000000000000000000000000000MO00000000000000000
#S, #s0000000000000000000000000000)

00000000000000000000000000000000000000000000000000
0O0o00o0o0o0o

0000000000000 71000000000000000000000000000000 (#R)00
0000000000000 (#S), 00000 (#c), USB (#U) 0000000000 /dev0 00000000
IPO0OODO (#)0 Ethe 00000 (#) 00 /net 000000000

Name space of local host Name space of Remote-Host

Root-FS

g/ﬁ \ - (d) mount

(¢) mount
I (b) mount

DOS-FS

EXT2-FS

(a) A servant is mounted onto my name space.

(b) A local server is mounted onto my name space.

(c) A remote server is mounted onto my name space.

(d) A sub name space of remote-host is mounted onto my name space.

071000000000

O0000O00000#s)00000000 (pipe0000 TCPOU)OUOODOOOOUOOOOOODOOOODO
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ooooooboOo¢Ysry/00000” 000000 O0ODOOODOOODOOODOODOOOOOOOOODOODODOOO
000 DOSO0O00OO0O0OO /srv/dos, EXT2000000O0OO /srv/ext20CD(ISO96600 00000000
/srv/9660 DO OO OODOODOO

0000 CDOODO (/dev/sdD0/data) 0, 000000000 “/¢+” 00000000O00OOOOOOOOO
ooo

LP49[/]: mount -a /srv/9660 /t /dev/sdDO/data

(2) 0000000000
Plan9/LP49 0 0000000000000 0000000 (Directory tree) 0000000000000
rfork(int flags) 0000000 O RFNAMEG, RFNAMEG D0 OO0O0O0O0O00O

RFNAMEGOOUOOO OO0O0ODOOOOO0ODOOOOOOOOOO
RFCNAMEGUOOOOO ODOOQOOOOOOOODO

00000000000 D0O0000000000D0ODbO000D0O UNIX DO forkO ODDOO

OO00D000 directory D000 directory OOO0D0OO0O00DOOO0OOOOODOOOODO “COO0O00OOO
0700000000 /bin. /dev, /net 00D0OO0D0O00OO directory DOO0OO0OO0OO0OOOODOOOO
gooobobooooboboooogbooooooboooooboo

(3) 00O

LP49/Plan9 00 00000000000000 (Directory tree) 0000000000000, 000000
00000 bind 0000 mount 000000000000
UNIXOOOODOOOOOOOOO root 0000000000LP49/Plan9 00 root 000000000

o000 obooooboooobooooboobooboobooon
o000 obooooboooboooobooooboobo

oo

mount ~a OO0O0O a /tmp
mount -a OOO0ODb /tmp .
- 000 /tmp OOOCOOO0OO0O0OO0O0OOO0O0OOOOOOO

OO0: -a: after, -b: before, -c: create, U0 : replace

7.5 Oouogg

7.6 UUUooooooon

oooooo00oooOo0o0o0obOoOoO0oDOoO0O0O0OCOREOODOOOODOODODDODOOODODODOODODODOO
gooooboobooooobobboePbbooboobO0bOO0ODOODObOOODODOOOODO
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goooooooOoO0o0oO0oOo0o0o0o0UU0oU0o0UOoUOoOUoODOooOoOoOoUDODOObODDYyPOODODODODOOO
0000000000 (0000000 0)000000000000 (DO0ODU0oOO0)oooooooooo
ooooooo

0000000000000 00000000D00000000000000000 change directory O 0O O
ooooooboooo

7 IPO0OOOOOOOO

IpO0OO0O0ODOOOO0ODOOO0ODOOODOOOO0ODOOO0OOOO0DOO0O0OOOOOO0O0DOOO0OMINIxOO0D0OO
inet 00 0000000000000 0O0O0OOPlan90000000O0O0ODO (DOODO sre/9/ip/*) 000000
oooooooono

IPOO00OOO0ODOOOOOOOOODOOOODO2K00000000000000DODO000DOOODODOOODO
00000 LP49core 0O OOOO0DOOOOODODOOODO

IPOO0OCOOOIPOOOOO (#)DUOO0O0DUOO0O0OUOEthee 000000 EtherOOOOO (#) OO
goooood

oOoolpO0000OO0OO00ODODOOOODOOOO “LP4AONW OOO”0000000O0

(1) IPOOOO0O (#1, devip.c)

0000000000 IPO0DOO (devip) DOODD0OODOUODOOUODOOOOOODDOOODOODOOOOOO
000000000000 00000DO000D0DO000D0DO000O0OOclonedd00OO0OO0ODODOOODDOOO
00000000 tep/clone O open() OOODODOODOODOOODO tep/0, tecp/l, tcp/2,,,, JO0OOOOO

JddddodooooorTep, UbP, IP, ARP, ICMPOOO0OOOOOOODODOODODOODODODODODOODOO
ooad

--+- tcp/ ----+- clone
| |- stats
|- 0/-===+- ctl
| |- data

|- local

|

|

|

|

+- udp/ ---+- clone

| |- stats

| |- 0/ ——-+- ctl
| | |-data
| |-local
| |

+- ipifc/ ----- +- clone

| |- stats

| |- 0/-—-

| |

+-- ndb/ ----

|

+-- arp/ ----
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(2) Ether 00000 (#]1, devether.c)
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08U UUUIUOUOOUOODOON syssrv-l4.c

81 U0OODODOOOOODLODOO

LP49core OO OOO0DOOOODOOOODODOOODODODOOODOODOOODOOOOOYOODOOOOODO
gboooooboooooboooobooboooon
OO00000oSOOUUArPLODOOOOOODODODODODOOODOOSODOOOODOOUOOOOODOO Osd
O0000O00O0O0OAPLOO LP49core O OOOOODODODOOOOOOOOOOOODOOODODOO 81000OO

(1) 0ooOooOooo L4a00OOOOO

APLOO0OO0OO00O0O0O0,00000000000 (open(...), read(...), write(...),,,)000000
00000000 40000000000 LP49core 00000 OODOOODOOOOOAPLO LP49core 10O
gboocooOoboooooboooobooboobooobooboooobobo0o 40000000000, 00000¢0
ULro0opoobooobooboooooboooooobooog

(2) LP49core 1000000000
0000000000000000000000000000000000000000000000000
0oooooooo

00000000 Magr 000000000 (L40000000000000000)0Mgr0000000
0000000000 clerk0000000000000000000000

(3) D000oOoooUoooon
gboooboboooobooooboboooon 81000000 clerkO000OD0OOO0OOODOOOOOO
ooood

(4) 00000000000

0000000000000 000000000 81000000 clerkODOOO0D MnmtOOOOO OODODO
Mt 00000 (#AM) 0000000000000 0O0OODOOOOOOOOOUOUODOOOOOPOOOOOO
00000000000 000DDOO00nD Pipe0000O0, 00000000 TCPOOOODOOODOOOO
Remote Procedure Call 0 0O OO

o O Explanation : to be added
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- Application Local Server

open() Page
L4_V| PC
Q0 R
\ ="~
System call \ | Page mapping 9P protocol
= \(\ - Name Pipe
Y. > er Space servant
Mngr \ )
9P
| \ {protosel )
-
= aa Mnt »| IP servant
clerk clerk servant servant
Protocol
(Proxy)
Thread pool Stack
XX ¢ Ether
servan dri
LP49 CORE .

081 0000oo00d

82 [JUULODLODOOOOOLODLOOOLODODLObOO

LpAOODOOOOO0O0DODOOOOOOOODOOOOO COREOODDOOOOOODDOOOOOOL4DODO
gbooooobooooboboobooobooboooobobooooboboooboobooboobOobo

(1) 0oooooooooooo
Plan9 000000000 call-by-reference 0000000000000 O00O0OO0O0O0OO

LP49 00000000 call-by-value D00 (L4 0 string copy)

(2) 000000000000

Plan9 000OOO0O0O0DOOCOOODOCOOODOOOODOOOOODO

LP49 ODO0ODDOOODODOODOOO0OO000 LP49core 000000000000 O0O0ODDOOOL4 O Page
mappink D OO0OFlex page (0O0O0 2" 000000000O0OOO0OO 2»00000O000O0O0O0OOO
0)0000000000O0000000O000U0O000U0OO00000O0O00DOO0ooUOooOoUOoOoOo
O000OL40 stringcopy UOOODOODOOOOODOOOOODOODOOODOODOOOOODOOOODOO
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0o oOUuobotoond

9.1 JO0OOD0OOOOO Proc (src/9/port/portdat.h)

ProcO000000O00O0O0OOODOOCOODOLPAYDOOOODOOOODOOODOOOODOAEVMOO CORE
o0 40000000000LP4A0ODOODOOOOODOOOOD ProcO00O0OO0OO0OODOODODODOOO
oooobooooboooobooo0obobb0 M40000000D0O0D00O00 ProcOODO LP490O
OO000Plan9000000D00OO0O00DOOOODOOOOOOOOOOOODOOODODOOOOODO

ProcU0O0O0OOO0OODOOO0OOODOODOOO

S Proc —-——---——-- *
L4_thread_t thread | « L4 OOODOO ID OOO

Proc *parent ~ 0oooooooooo

|
|
|
| :
| Pgrp *pgrp
|
|
|

[
|
|
[
Egrp *egrp |
|
[
*

-~ 0000000000 (0000000000)
- 000000000000 (0000000000)
Fgrp *fgrp -~ 00000000000000000(@O000000000)
N

9.2 0J0O0O00OO0O0OO0OOQO Proc (proc-l4.c, sysproc-14.c in src/9/port/)

(1) proc-l4.c
o 0000 To be added

(2) sysproc-l4.c
o 0000 To be added
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0100 0OO0O0OO0OO0O0OO00OboOoOobOn

10,1 OO0OOO0OO0O0O0OO0O0OODbO0OOd

Plan90000LP49000000OOOODO “O00O0”0OOOOOOOOOOODO0O “OODOOO0O000
000000000000000000000 (directory tree) 0000000000000 0OOO create(),
open(), read(), write(Q),,, 0000000000 OOOOOODOOOOODOODOOOODOO

0000000000000 000000000000000LP49core00000DOO0OOODODOOOO
00000000000d0o0O0Uoo0o0o #3M) 0000000000000 O0O0DODOOUOOOOUOOOOOO
0000000000 o0O00o0oooUoO (Proxy) 00000000000 OO0ODOOOOOOOOOOOOO
oooopOO0OO0O00DOODOOO0DOOOOODOOOOOODODOOOODOOOODOOOODOOOODOO

00000 LP49core 0O DODOODODOOOODOOOOODOODOODODODOODOOOODOOOOOOOOOO
ooooo 11000000 “O0DOO0O0”00OOO0O00OOO00ODOOO“COO0O0ODO”DO0O0DOOO
goooboobooogobobooooobooooooDo

Servant Program = Class definition

object handle (objH)
MethodTable 0
T open
e method
qid X
mux :
: read()
method
Type
qid Name Space
mux
Instance Instance
object object
Tables in (qid) (qid) close()
LP49core : : method
Instance Instance
object object
(qid) (qid)
Virtual file = instance object

0 10.1: 0000000000000000

e 000D000D000D000000000O0ODattach(), init(), open(), read(), write(),,, 00000000
0000000000000000000000

e ‘0000000000 ODODOOOOOOOODODOODOOODOOODOOOODOOODODDOODODOOO
VF(OOOOOO)oooooooooo
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e VFIODODOOODODOOqdOOOODOOOODODOOODOO0ODOOO0D0O0O000QIdO Unix O inode O
ooooooon

e ]J00O00OUIUDOOOOODUDODDOOUUOOD (OLDODO)OUOD VFOOOUDODOOOOODODODOO
oooooooooooDboboO0 vVvFOOODDOO qdOOO0O00O0O0ODOOOO0OODOCODOOOODOD
ooo

LP49core 0O DO OVFODOOOOOOODOODOOOOODODOODOODOODODOOODOODODOOODOOD
(objH) DD OOODOUDO (typeOOODO),VFOOODOODO qid (@id00000), 00000000
O00000000000PIlan9 000000000000 0O0000O0O0O0UOOD Chan(nel)) J00O000O
00000000000 ChanOOOOOOOODOOODOOOODOOODOODOOOLP49core000OOOOOn
0000 twype00DOOO0ODOOOOODOOOOOOODODODOOOqid0000O0OODOOOOODOOOOOO
000000 VFOOUOOOO «00000000000000 “bjH{a}’ 000000

O0D0D0O0O0O000000000 open(), create() 0000 Ochange directory 00O OO0OOOODOOOO
oooooOOoodbOObOObOOobOoonodg

10.2 DevO O OO Dev (src/9/port/portdat.h)

‘Dev0 000”000 00DO0OOOO0OOOOOOODOOOOOODOODOOODOODOOODODODOO
DevOOODOOOOOOODOOOOOODOODOOOOODOOOOOOODOOOOO

Oo0O0OO0OD0ODO0000O0O0O0OoOoao
struct Dev

{

int dc; // 00000000001 000#1 017000
char* name; // O000OOOOOO

void (*reset) (void) ;

void (*init) (void) ;

void (*shutdown) (void) ;

Chanx* (*xattach) (char*) ;
Walkqid* (*walk) (Chan*, Chan*, char**, int);

int (*stat) (Chan*, uchar*, int);

Chanx* (*open) (Chan*, int);

void (*create) (Chan*, char*, int, ulong);
void (*close) (Chanx) ;

long (*read) (Chan*, void*, long, vlong);
Block* (*bread) (Chan*, long, ulong);

long (*write) (Chan*, void*, long, vlong);
long (*bwrite) (Chan*, Block*, ulong);

void (*remove) (Chanx*) ;

int (*wstat) (Chan*, uchar*, int);

void (*power) (int); // power mgt: power (1)
int (*config) (int, charx, DevConfx) ;

};

DevOOO0OOOO0OOOOODOOOOOOOOC++000000000O00C vtblOODOOOOOODBOO
UO0O0OpevOOOODOOOOODOODOOODOODO

10.3 0000000000 (Chan OODODO)

O0O000D0oLp49 00000000000 DDODODO00 “DevODOOOO0OO0ODODOOOOOOO
ooooooo
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LP49core 00 OO0 ODO0O0O0OOODOOODOODOODODOOOOOODODOODOOLP490 Plan9 OO0
00000000000000000000000000 Chan (channel00)000000O0000OOOOOO
src/9/port/portdat. h OO OODOODO

ChanO00OOOOOLP4%core 000000 DOO0U0OOODODOOOOOODODOOOODOOODODO (DODDOODODOO
0000000 “0C00D0”0000000000000 open( ) OO0 LP49core 0000 ChanOODODOOO
OO00Owrite( ), read( ) OOO0ODODO Chan OO OO0OODODODOOODODODO

Chan OO OOOOOOOOOOOOOOOOO

vlong offset ~ bDoooooooog
ushort type
ulong dev

ushort mode

~ 0000000 (Unix0O major# OOO)
~ 0000000 (Unix0O minor# OO O)
~ 0D0Oooooooooo

Qid qid
int fid

~ 00000000 (UnixO inodeOO0OO0O)
gooodooooboobooon

Mhead *umh ~ O0O0oOooooooa
Mnt *mux ~ 000000000 O0O00OOoo

Cham *mchan ~ 0gooooo

1

~ b0oo

01020000000chan 0000000000 0ODOOOODOO0ODOODODODODOOODOODODOOO
goooo

Chan.type UO0OOOOODevOOOOOOOOO0DOOOODOOOOODevOOOOODOOOOOOODOOOO
oo0ooobobooob0oooobO0b0ob0obOob0ob0o00bO0b00b0UNIXOODOO Chan.type OO QOO
UO0major D0 OO0OOOO

UNIXOOOO, Chan.dev 00000 minor0000Chan.qid0 00000 inode0O0O00O00OO

Unix 000000000 {MajorOOOMinorO0,inode00 } 000000000000 O00O0OO0OOLP49
0000000000000 {typeOdev,qid} 00D O0OO0OO0OO0O0OOOOOODO

ubooobOoboob chan._uOO0OOobOOooOOOOOO0OO0OOOODOOOOOOOO

read( ), write( )OO0OD00O0OOtypedOOOODOOO devfloppy.cOOODODOOOO fdread( ), fdwrite(
yoooooooooo

000 /dev/£fd0 (00UODODUODO) O open( ) DO OOLP49core O /dev/£fd00 0000000 O0OOO0
0000000000 chenOOOOOO0OO0ODOOOOOOODOOOOOChan.typeOOOOOOOOFDOO
b0 devifloppy DU UODOOOOOOO

104 0OO0O0ODOOOOOOO

obOob0o0o0ooooooooobOobOOobob0ob00ooboo0ooonn devxxx.cOOOOOOOOOOOO
Ubooob0ooboobD dev.cOOO0O0O0DOOO0ODOODOODOODOODOOODOO

oboooobooooooooooobOobobobooooooooooooooooooboOobOobOoboon
pcooooooooooo0oooU0ooO0o0 CoboogoOooUooDOorbooobDOoDOooDOoDOoDOooOGg
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Chan(nel)structure

Method table (vtbl)

struct Chan {
Ref _ref; o
Chanx next; = ?truct L
Chan tinks e int de;
viong of fset; e charx name;
ushort type;.—7/4najor # in unix %/ void (xreset)(void);
ulong dev; /#minor # in unix */ void §*i”it)(v°;?); )
) void *shutdown) (void);
ushort mode; /% read/write %/ Chank (*attach)(charx);
ushort flag; Walkgidk  (*walk)(Chank, Chark, charkx, int);
aid aid: int (xstat)(Chan*, uchar¥, int);
' Chank (*open) (Chan%, int);
int fid; /% multiplexing id */ Chanx (*create)(Chan*, charx, int, ulong);
ulong iounit; /% chunk size for i/o; O==default */ long (*read)(Chan*, void¥, long, vlong);
Blockk (*bread) (Chark, long, ulong);
Mhead umh; long (xwrite)(Chank, void%, long, vlong);
Charv umc; /% channel in union %/ long (xbwrite) (Chanx, Block, ulong);
int (xremove) (Charx) ;
int (*wstat)(Chank, ucharx, int);
int ismtpt; void (xpower)(int);
int (xconfig)(int, charx, DevConfx);
i
Mntx mux; /% message multipler x/
union {
void¥  aux; \
Qid pgrpid; /% for #p/notepg */ —
ulong mid; /% for ns in devproc ¥/
} _u; -
Chanx mchan; /% channel to mounted server %/ Auxi | lary data' etc.
Qid mgid; /% gid of root of mount point */
Pathx path;
b Object-oriented

view

O 10.2: ChanODOOOOOOODOOOO

0000000000000 000ODevO0OOOOOOOOOODOO (create(), open(), write(), read(),
stat(),,,,) 000000

gbdoobooodooouoooboooouooon (directorytree)DDDDDDDDDP&thDDDDDD
goooooooo

UnixOOOO0OOOOO0O “node” J000000000000000O000O0O00OO0O0OOOOOLP49/Plan9
go,0b00boboboobobobgQidbdbbobobooobobobooboboboboQidadngn
gooooood

typedef struct Qid {
uvlong path; //0000000000OOCOO
ulong vers; // versionOO0OOODOODOOOOODO+1
uchar type; //0000000000

} Qid;

gbobobobooboooooboobooooboobobobboboboooooboboooooobon
goboobooobooooooboboOoooboidaboobooobbid.type0 0 00O00OOOOODOOOODOO

U0o0000b00000000 devxxx.cOOOOOOOOOOOODOOOOODOOO

/*kkkokkkkk dEVXXX.C *k¥kkkokkkkxk/
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#include  .....

ststic void xxxinit(void) // init 0000
{ ..o }

static Chan* xxxattach(char* spec) // attachO0O0O0O
{ .o }

static Walkqid* xxxwalk(Chan* c, Chan *nc, char** name, int nname)

{ o }

static int =xxxstat(Chan* c, uchar* dp, int n) // stat O0O0ODO
{ }

static Chan* xxxopen(Chan* c, int omode) // open OO 00O
{ }

static void xxxclose(Chan* _x) // closed OO0
{ ... }

static long xxxread(Chan* c, void* buf, long n, vlong off) //read 00O OO
{ }

static long xxxwrite(Chan* c, void* buf, long n, vlong off) //write DO OO

{ ... }

Dev xxxdevtab = { //00 DevOOOODOOOODOOO
‘r?, //00000000000000O000#s O°s> 000
"xxx", // 000000000
devreset, // dev.cO 00O
xxxinit,
devshutdown,// dev.c OO0
xxxattach,
xxxwalk,
xxxstat,

Xxxopen,

devcreate, 0 // dev.cO0O0O
xxxclose,

xxxread,

devbread, 0 // dev.cO0O0O
xxxwrite,

devbwrite, // dev.c 000

devremove, // dev.c 00O

devwstat // dev.cO0O0O
};

Ubo0obO0b0O0Oob0OO0 pevOUODOOO0OO0OODOOO0OODOOOOO0O00DO devxxxOOODOOOOODOOOO
ooood

Fgrp *fgrp = Proc(U000) 00000 fgrpO0O
Chan *c = fgrp->fd[fd]; /00000 f400000000 O fd O indexOO
//Chan 000000000

n = devtab[c->typel->read(c, ...); // chan->type O devtab [ index OO

// devxxx 00 DevOOOOOOODOOOO
O // xxxread(...)OOOOO
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U0000O0chan 0000 QidODOOO0ODOOOO0ODOOO0O0O0DOCOODOOOQid.type ODOOOOOODOOO

10.5 Servant OO0 0OOO0OODOO0O

(1)oooo

0000000000000000000 (0000000)0000000000000000000000
0000000000000000000000000000000 change directory 10000000000
0000000000000000000 (bind) 000000000000000000000000000
000000000000000

000 IPO0OOOO (# Internet 10 000)00000000000000000000IPO0OOOO00
00000000000 /net 0000000

--- net/ ---+-- tcp/ ---+-- stat

| |-- clone

| |-- 0/ —-—+-—- ctl ~ O0OO0OO0O00O-1
| | |-- data

| | |-- local

I | :

| |-— 1/ ——+--ctl ~ QOJoOoooo-2
| | : |-- data

| | |-- local

|

|

+-- udp/ ---+-- stat
| |-- clone

0000000000000 0000000000D0Oclone 00000000000 DOODOOOOODODOO
O tcp/clone O open() OOOOODO tecp/0, tecp/l, tcp/2,,,, DOOOOODO

(2) qid
00000D0D000000D00000 ”"Qid’ 0000000000000000000UNIXODOOO000O
00000000 inede 00000000000000000000000

typedef struct Qid { +-8 —%—-32-+--64--——x%
uvlong path; // 64bits |typelvers | path |
ulong  vers; // 32bits Km—m—k————— e *
uchar type; « QTDIR, QTAPPEND, QTEXECL, QTMOUNT, QTAUTH, ,,,

} Qid;

qd 00000000 O00DOOO0O00ODOOO0On
path 64000000000
vers Version 00000000000 DO0OOOOOOOOOO

type 000000 (QTDIR), 0000 (QTAPPEND) 00000

(3) 00000000000

00000000000000000000000000 (et1000000)00000000000000
000000000000000000 asciiD00000000000000Dasci000000000000
0000000 CPUO Endian 000000000
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10,6 UUOOOUOooog

(1) 0000000000 #c

(2) 0000000000 #8

(3) FDDOOOOO #8

(4) USBOOOOO #U

(5) 000000000 #8

(6) ProcOODOOO #p

(7) Pipe0 0000 #|

(8) Root 00000 OODD #R

(9) 000000 #e

(10) 000000000 #M
00000000000000000009P00000000000000000000000000000
0000000000000000000

(11) Ether 00000 #1

(12) IPOD0000 #I

(13) VGAOOODOO #v
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0110 UOododobd

111 000b00o0oooobbooooobobboooo

000000000000 0o0D (00 “a/v/c/?)00000000O00O0OOOOOOOOOOOOOO
ooo

LP49/Plan9 000000000000 O0OOD0OUO0OODOUOOOOO0ODOOUOOOO (COOOOUOOOO
0000o00o0o000ooO0o0ooOoU0ooOo00OoO0OoOOODUOOO0(‘OC00bO0O0Oon”)ooOoUoo
oooooo0ooooOobo0ooooo0ooooboooooboooooD
O0000o0ooOOoo00oooooooooo00ooDooDOOoO0O000OoDoOO walkOOOOOOOO
00 DOwalk 0 change directory D0 O OOO0ODOOOODOOODOOOdirectoryDO0O0ODOOOO0ODOOOODOO
OO0000chanJO0D0O0OO0O00DDOOO0O0DChanDOOOODOOOODOOOOODOOOODOOOODO

static Walkqid* walk(Chan *startChan, Chan *targetChan, char *names[], int numOfNames);
startChan: [00]100000000O0OOODO ChanOOO0O
targetChan: [0 O] O000COCOOOCOOCOOO chanOODOO
names: [0 O0]O0OOOOO
numOfNames: [O00O] 000000000
U000 directory DOUODOOODOO

goboooooobooooboboobooooobooooboooooooooboooboooooOo0oooooOooonn
oobOoooooobooooooooboooboooboboooooooobbooooboooboobOoooboooooOoon
ooboooobooobo0oobooooobooobooooobooboobooobo0dbchan.cO0000O0DOOOO

11.2 000000000 chan.c

chanc0000D0OOOO0O0O0O00O0O0OO0OOOOODODOOOOOOOOOOO0O0O00O0OQC “src/9/port/chan.c”
gbooobooobooboobooboobooboboboo

(1) Chan * namec(char *name, int amode, int omode, ulomg permission);
000 (name) 000OUO0D (Chan) D000 0OO0UO0OUOD0ODOOUnix O namei( ) D00 000 OO OUnix
0 namei( ) 0 inode 0000000 O0ODOO namec( ) O Chan OO OODOOO0O

(2) int walk(Cham **cp, char **names, int nnames, int nomount, int *nerror);

”Change directory” OO0 0000000

000001000000 chanOOOODO "/a"OODOODOO0ODOOO 2000000 names O {"b", "c"}
gooooodov/e"0ooon ", "c"O000000000000000"/a/b/c"d0 Chan 0O OO0OO0OO

(3) cmount(...), domount(...), findmount(...), 00O
oooobooobooboobobboboooboobuoobooboboboboooo
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Plan9 0 chan.cO00O00000O0DO0OCOO0OO0O0O0DODOOOOOOODOOOOOOOOOODODODODODOOO
00000000000 00DO0O000DODO000D LP4900 Plan90 chan.cOOO00OO0OOOOOOOOO
O0LP49phase2 OO0 O ODO0ODOOODOODOOOOODODOOOOODOOOODOODOOOODO

11.3 0U0oogggd

00000000000 Plan9 DODODODO0OO0ODOOOOOOOODOO0ODOOODOOODDOODOOOOOO
oooooo0oooDbooooorLp490000DODOOOODOOOODO

ooobooooooooooooOoooooooooooO0ooooD “cO0o0DOb000”00 Pland9 00O
P49 00000000000 Unx J0O00O0OD00O0O00O0DDLO0ODODO0OODO00OODOObDOoOboobobobon
0000000000000 0000000000000000000000000000D(DO0oooooO
0)000000O00U00O0O0O0OOoOOOOooOooOo

000000000000000* Pgrp, Mhead, Mount” 000000 (0DOOO “src/9/port/portdat.h”)
00 “chan.c” 00000 (DOOO “src/9/port/chan.c”)0 000

Oo0ooooooobob0ouoooono pgrpO0OO0O00O0OO0O0O0O0OODOOODOOOOOOOOODDOOO
OO0 Pgrp00000O0O00DOCOOOOO

Proc
Pgrp pgrp; ‘
Pgrp Y . Chan Mount point
Ul : id short  type;
ong p1d; ;
: ul?ng dev o
Mhead *mnthash[. .. ] 0id qid:
: Mhead  * umh;

Chan % umc;

Hash link to look
for the mount-point

To be mounted

: Mhead Mount : Chan
Chan * from; ulong mountid; short  type;
Mount * mount; Mount * next: ulong  dev; B
Mhead * hash; Mhead * head: :
: Mount * coyp; Qid  qid;
Mount 3 ordep] Mhead 3 umh;
Chan  * to; Chan  * umc;
—— Mount : Chan
: short  type;
Mhead ulong mountid; ulong dzs ; Y
: \iﬁgunt % next; :
Chan * from; ead * head; Qid  qid;
Mount * mount; Mount * coyp; Mhead  * umh;
Mhead * hash; Mount * ord%/ Chan * ume;
: ‘ Chan  * to; :

v

0111:0b0o0o0ocoooboooon
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OO00oo0o0oO000oOo0o00DbOo00 nn1poo00ob000ooo0ooboo0oDbo000opooON0OO
0000000000000 e, 8,7y0 chaenOOOOOOOODOOOOO

0000 (0000000000000 000000000 ckan 0000000 ODOOOOOCRan OO0
gbobooboboooboobooooboboooobooboooon

0000000000000 0000000 (Chan.type) 000OO0OOOOOOO (Chan.qid) DOOOO
oco0ooooO0o0oooOoo0oUobD “cooo’ooobooooooo

ooooo “%«”000000D00000DOO00O0DOO000DODbO0O00ODbODbO0OO

1. Proc(00D00)000O00 pgrp(process group) 000000 00Pgrp 00000000000 OPgrpO0
boooboobooboobobooooobooo

2.“0000”0000000 Pgrp.mnthash[...] 0 indexd0O Mhead OO0O0OO00O0OOOO0OOOOOO

3. Mhead.from UO 00000 Chan O O0OOO0OO0OO00ODOOOO0OCOOOODOODOODOOOOOOOOOO
O “%” 0000000000000 00000DO0O0000D0O0O00000O0O00000 hashOODOODO
oono

4. %o 0000D00O00000O0DOOOOOODOOOOOODODOOOOODOOOOOODODOOOO
gooono

UO00000OMhrad.mount U0 Mount OO O OO0OO0OO00OOOMount.to DO OOOOOOOOO0O0DOOO
OO000D0chan JODOOOOODOOOOOODODOOOB,yOODODODO

5. /,v00000000000000O0Omount/bind 0000000000 (-a: after, -b: before,
O00OOreplace )OO0
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0120 0OO0OO0O00OO0O0OOOO0OO0OO0

12.1 9P: 00 00D0DOOO0ODODO

opO000CO000DOOOO0OOONFSOODOOOODOOOODOOOOODOOOODOONFSODODOOOO
gooobooboooobosyPOO0O0O0OO0DOOOOODOOOOOODOOOYPODOOOOOOODOOOODOOO
oooooooo

opO0D0O0O0O0O0DOOOOODOODO

O0000 1 O000000DO0O0C0000D00 nbyteJOODODOOO[s1000000D00O000DOOTxxx
D00000D0DRxxxO0 00000001 00000000DOO

tag00O0000 fid0 0000000000000 00O000000000OO0DAOFile descriptor (FD
0)0000000000000OO0OO¢tag, fidOOOOOOOODOOOOO

tag D0 O00O0O0OO0O0OOO0ODOOOOOOOOOOOOOOO0
fid O “0O00000000000”00000000

O0D00Osize[4] Tversion tagl[2] msize[4] version[s]O00Osize[4]=000000000000000O
Tversion=00000 version D00 000 0O0tag[2]=00000000000000O0msizel4]=000
00000000000 version[s]l=version 00000000

size[4] Tversion tag[2] msize[4] version[s] - 000000 version
size[4] Rversion tag[2] msize[4] version[s]
size[4] Tauth tag[2] afid[4] uname[s] aname[s] - 00

size[4] Rauth tag[2] aqid[13]

size[4] Rerror tag[2] ename[s]

size[4] Tflush tag[2] oldtag[2]

size[4] Rflush tag[2]

size[4] Tattach tag[2] fid[4] afid[4] uname[s] aname[s] - 0ooo
size[4] Rattach tag[2] qid[13]

size[4] Twalk tag[2] fid[4] newfid[4] nwname[2] nwname*(wname[s]) - change directory
size[4] Rwalk tag[2] nwqid[2] nwqid*(wqid[13])

size[4] Topen tag[2] fid[4] mode[1] - Open( )
size[4] Ropen tag[2] qid[13] iounit[4]

size[4] Tcreate tag[2] fid[4] name[s] perm[4] mode[1]

size[4] Rcreate tag[2] qid[13] iounit[4]

size[4] Tread tagl[2] fid[4] offset[8] count[4]

size[4] Rread tag[2] count[4] data[count]

size[4] Twrite tag[2] fid[4] offset[8] count[4] data[count]
size[4] Rwrite tag[2] count[4]

size[4] Tclunk tag[2] fid[4]

size[4] Rclunk tag[2]

size[4] Tremove tagl[2] fid[4]

size[4] Rremove tag[2]

size[4] Tstat tagl[2] fid[4]

size[4] Rstat tag[2] stat[n]

size[4] Twstat tagl[2] fid[4] stat[n]

size[4] Rwstat tag[2]

000000000000 POOOUCOOOOUOOUOOOOUOOOODOOUOODOOUOOO(@MOUUOOOO
gooooobooooboboooooboooooboobooooom
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122 O000000D00ODOOOOOOOOO /srv

(1) 000000

LP49core 01000009P 00DODODD pipe 0000 TCPOODODO0O0000000000000000O
pipe 0000 TCP OO0 “000000”000000000000000000000000000000 9P
0000000000000000000000

(2) 0000000000 /srv

0000000000 (#)000000000000000000000 (000000)0000/srv00
00000000000000000000000000 /srv/ServiceName 100000000000000
0000000000 O00LP49core 0000000000000 O0D0DO0O0O0D00000O0ODOO0O0O

ooo
/srv/dos (posOOoooooono
/srv/ext2 (EXT200000000
/srv/9660 (IS096600 0 CDOOODOODOOO

000000000000 000000Osre/9/port/devsrv.c) 0000000000 DO0OO0O0OOOOO

(3) 00Uo0oO0ooooooooooO

0000000000000 000000O00 pipe000 (D000 TCPOOOUDDOOOMI

O0D0O0000000D0000 pipe0 00000000 /srv/ServiceName 00000000 “ServieName”
0000000000000 000D000OoOoOn defanlt OO OO0OODOO

00000000000 00000/src/SrviceName OO OO create 000000 pipe0 0000 TCPO
00 filedescriptor 000000000 0O0OODOOOOOOO

(4)00000000OCOOOOOOO
ooooooooooooTcepOobDOOoOODOOOODO

o announc, listen, accept
o /bin/srv
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(5) 00000000
000000000000000000000000000000000000000000000000000

gooooooooo
mount [ option...] /srv/ServiceName JOOOOOODO OOOO

(00)0O0000000
Qsh0O00000000000000000 (#s)0/srv000000000000000 (#f) 0/devO0
000dossrv 000000000000000DO (000)0/srv/des 100000000000000000
O0/tmp000000000000000000OOO0O

<< Qsh shell O dossrv O/tmp 000000000 >>

bind #s /srv
- /srv 0000000000

bind -a #f /dev
- /dev 000000 O0DOOOODOOOO
000000 /dev/fd0ctl, /dev/ctl DOOOOOOOODO

dossrv
-~ dossrv (DOSOUOO0ODOOO) DOOOODODOOODODOOOO/sxryv OODOOOO

00000 /srv/dos OOOOOO

mount -a /srv/dos /tmp /dev/fd0disk
- DosOOO0000O0 (/srv/des)O /tmp 0OODOOOOOOOOOOO
DOSOO00O000000000O0D0 (/dev/fdodisk) 00000000
0o0ooooo /wmp OODOODOOOOOOCOOOOOOOOOOOOOOOO

123 0O0O0OO0O0OO0OO devmnt.c OO0

0000000000 Remote Procedure Call 00O 00000 “mnt” D0000 (#m) 000000000
00 src/9/port/devmnt.c OO0 00000000 DOOO0OOODOOOOOODOOOOODOOOODODODOOOOO

(1) 0OooooooooePOOOOODOODDOO
O000000000000000 devmnt.c 0000000000 9P000000000OO0O(CE. 1ibecO

00000 convS2M(), convM2S() )O
devmnt.cO0O0OO00OO09PO0OO0OOO0OOO0O 1210000

(2) 00000000
D0D0”sss” 00000000000000000 (/srv/sss)000000000000000000000

oooooooo vy oooboboo/n/n0000000000000
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9P messages: Server interface

Servant interface size[4] Tversion tag[2] msize[4] version[s]

size[4] Rversion tag[2] msize[4] version[s]

size[4] Tauth tag[2] afid[4] uname[s] aname[s]

struct Dev size[4] Rauth tag[2] aqid[13]
int . size[4] Tflush tag[2] oldtag[2]
in c;
charx name; size[4] Rflush tag[2]
oid (xreset) (void): e size[4] Tattach tag[2] fid[4] afid[4] uname[s] aname[s]
void (xinit) (void); P size[4] Rattach tagl2] qid[13]
yoid, Eﬁﬁﬁﬁggﬂ?ﬁ~/// |- | sizel4] Twalk tagl2) fidl4] newfid[4] rwname[2] nwnamex(wnamels])
Walkgid*  (xwalk)(Chark, Chank, charx, int); - size[4] Rwalk tag[2] nwgid[2] nwgid*(wgid[13])
int (xstat)(Chan*, ucharx, int); - — — - — |- . | _. )
Chank (open) (Chank, int); - _ size[4] Tstat tag[2] fid[4]
Chanx (kcreate)(Chan, chark, int, ulong): - — . size[4] Rstat tag[2] stat[n]
int (*close)(Charx); ST .
long (*read) (Chanx, void*,\long\, viong); > size[4] Topen tagl2] fid[4] mode[1]
Block* (xbread)(Chanx, long, ulong); — 7\ - size[4] Ropen tag[2] qid[13] iounit[4]
long (xwrite)(Chank, voidx, long, vlong)s - I )
fone (¥bwr i te) (Chank, Block¥, ulong); -~~~ _ size[4] Tcreate tag[2] fid[4] name[s] perm[4] mode[1]
int E*removt;?(()han*): o DN R size[4] Rereate tag[2] gid[13] iounit[4]
int *wstat)(Chanx, uchar¥, int); . : : 1. )
void (xpower)(int): RN AN size[4] Tclunk tag[2] fid[4]
int (xconfig)(int, char¥, DevConf¥); - A N size[4] Relunk tag[2]
. N | )
b TR N size[4] Tread tag[2] fid[4] offset[8] count[4]
\\\ .\‘ size[4] Rread tag[2] count[4] data[count]
\ff\‘ | sizel4] Twrite tag[2] fid[4] offset[8] count[4] datalcount]
\3 \\“ size[4] Rwrite tag[2] count[4]
\\\ | sizel4] Tremove tag[2] fid[4]
Servant Interface . ‘
q . size[4] Rremove tag[2]
an

| size[4] Twstat tag[2] fid[4] stat[n]
size[4] Rwstat tag[2]

size[4] Rerror tag[2] ename[s]

Server interface

0 121:9p000000000O

mount -a /srv/sss /m/n /b
- sss000 (/srv/sss) OOOOO /b O /m/n OOOOOOOO

oooooooooo/x000000DDOO0000D0DOO0O0/n/nD0O00000D00O0DOOOO0O0O0
ooooooooo

(3) devmnt 0O O OO0
doodooobooobgouoboobo 1220000
goooobbobboooooboobooboobog

0 Chan(SvrLink) 0000000000000 (ChanO0000)00000000 piped0 TCPOOODODO
D00000Chan.type 000000 pipe00000 (#),00000IPO00OO (#1)0000000

OMnt 0000O000D0OO0O9PO0O000O0O0O0DOO0OO0OOOOOOO

OMntrpc D00 9PO00000 Mntrpc DOO0O0O00000OMnt OO0OOO0OO0DOO Mnt.queue DO OO
gogd

OChan(/m/n) 0000000000000 O0OOOOOOO /O0O0O0O0OOOOOOCOO/v00000O0
(Proxy) 000OUOUOO0 O0O0OUOO0O0OOOChan.type D000 0O0O OO0OOOO0OOO (#M)ODOODOOO
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— Chan(/m/n) — — Chan(SvrLink) —

: : Mnt
short  type; short  type; g
ulong  dev; \ ulong dev; an X ¢
Qid qid; \ Qid qid; Mr;trpc % queue;
Int fid; Int fid; g
Mnt X mux; \ Mnt * mux; Quéue * q;
Chan * mchan; Chan * mchan;
Qid mqid; \ Qid mqid;
Path  * path; Path % path;
Mntrpc e Mntrpc —
Chan * c; Chan * c;
; Mntrpc * list; Mntrpc * list;
Fcall request; Fcall  request;
- C'han(/m/n/c/d) - IPS(?'I\)/ant Foall e Feall ibE
: Mnt * m; Mnt * m;
short typ‘?: ~ Mngsﬂr)vant or Redex r; Redex r;
““?“g dev; PipeServant Uchar % rpc; Uchar  * rpc;
o e (#) : J
0id qid; Block % b; Block % b;
Int fid; . .
Mnt * mux;
Chan * mchan; * Chan(/m/n) is a handle of “/m/n” . Type is MntServant,
Qid nqid; * Chan(/m/n/c/d) is a handle of “/m/n/c/d” . Type is MntServant.
Path * path; * Chan(SvrLink) is a handle of the Server Link. Type is pipe or IL servant.

(SvrLink will be a pipe or a TCP connection.)
% Mnt represents a server |link multiplexer, on which Mntrpc’s(RPC messages)
are |inked.

0 122: MntOOODO0O devmnt.c 000000

0 Chan(/m/n/c/d) D00O000000OO00ODO0O0ODOO “%/@? 000000000000 “%/@? 000000

(Proxy) 000000000000 OOChan.type OO0 OD0 ODDOUODOO0OOO (#M)UDDOOOOOO

(4) 000000000 : mntattach()
000000000000 000devmnt.cd mntattach() 00 00sss0O000 OO0OOO/p0 /m/n000
gooooOoooooooobooooao

1.

2.

3.

000000000 000D0O0000D00 chan(svrLlink) OOOOO00DOO
Chan(SvrLink) 00 DOOO00D0OCOO00DO MatOOOODODO
O0oo0oDoO0oo9yPO0OOO0DOOOO0OO0ODO MtrpcD00OO0O0D0OODOOOO

MntrpcO00O0O0O0 Mot OOODOO quene 000000000000 CODOOOOOOOOODOOOOOO
oono

O0o0o0ooobOoo0o0o0oooDOoO0o000ooODOOO0O0000ODOO0000DODO0 Chan(/m/n) 0000
00 Chan(SvrLink) D000 000 Chan(/m/n) 000 (Proxy) 0000000000 Chan(/m/n) OO0
OooooPOODODOOODOOOOORPCOOOOOO

(5) open() 00 00O 0O: mntopen(), mntwalk()
00000000 open000000ODO devmnt.c 0 mntopen(), mntwalk() OO OO
OO0000/m/n 000 open("c/d",,,) 00000000CO00OODOOOOODOOOODODOOOO
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1. 000"/da" 000oDOO0OO0O09POOOOO0 Twalk (,, "c¢", "d" ,,,) 000000O0OCOO

2. 0000000000000 00O00O00O0OD0ODO0O0O0OD0O000 “¢/p>> 000000 Chan(/m/n/c/d) 0O
0000 OChan(SvrLink) 000000 OChan(/m/n/c/d) D00 (Proxy) D0 000000 O OChan(/m/n/c/d)
O00000009PO00000O0000O0O00O Remote Procedure Call 000000

(6) DDOOOOODO
o Explanation: to be added.

124 0O0OD0OO0O0ODOOOOQO devsrv.e UOO

(1) 0000000000
000000000000 /srv000000000
000000000000000000000000 pipe 00000 (LP490 pipe 00000000)00
000000000000000 /srv/<ServerName>D 000000000000 0000000
00000000000 “srv/abe” D0000000000000000000000000000

int pipefd[2];

int £d;

char buf[20];

pipe(pipefd); /00000000

fd = create("/srv/abc", OWRITE|ORCLOSE, 0666); // "/srv/abc"O OO
sprint (buf, "%d", pipefd[1]);

write(fd, buf, strlen(buf)); // "/srv/abc"O fd O0OO0O0O

0000 pipefdfo] OO0 9pO000O0D0O0O0OOOOOO

OO00000000D00000 “mnt/abc” 0000D000O00DOOOOODOOOOOO

mount O OO0 /srv/abc /mnt/abc 0000

(2) devsrv.e 00O O

000000 “srv/abc” 00000 “4d”000000000000000O devsrv.cO srvwrite() OO0O
oggd

Chan *cli;

Srv *Sp;
cl = fdtochan(fd, -1, 0, 1); // fda 000000 ChanOO OO
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Name space
of Client Name Space
of Server
Mount
/
XY 0
X i !
’ K i '
hvey o ! b
objH{/c .  obiH{
> ! objH{ServerLink} (] i f',/}
: type -
type
v /I type 9P messages N Server a ;
gid X% aid < . Thread qid ;
mux—"* o | mux TCP or Pipe mux
/s mchan ;
/ Multiplexer ]
’
obiH{/c/x/ D D D Uncomp leted messages are stored objH{/x/y
t
5| tvee _ B ype
aid Mnt IP or Pipe qid
mux Servant Servant mux

0123 00000000000000

sp = srvlookup(....); // spO "/srv/abc" OO0O

sp—>chan = c1; // "/srv/abc" 0 fd O0O0OO0ODO0 ChanOOOODOOOO
00000000000 0000oo0oooooooooooO

12.4.1 0O00O0O0DOOOOOODOO

oooo ¢ oo0obobobooooD «/c7o0000000%c¢c 00 “c/x/y O0O000D0DOOO00ODOOO
o0 1230000

1. 0000000000: 0000000000000 000000D0O00UO0OO%bpjE{ 000000 7 (00
c)00O000OOOOO

2. 00000000:mount0000000000O0ODODOOOO0O
LP49[/]: mount -ac /srv/dos /c /dev/sdC0/dos

/srv/dos 00000000, /c OOOOOODOOOO, /dev/sdCO/dos DO O OO OOODOOOODOOO
O000-acO00000O00OO after00000000ODOOOOODOO

0000000000000 attachO00OO000O0OO0O0OO0OOOOOOO“bjH{/c}’ (00 y)O0O0DOOO
oooobooboooooo

e type JUDDUODD Mt O0OUODOODDOOUODOOOOUobjH{/c} 00000 MntODOODOOODOOO
e mchan 0D O0OOO objH{O00O0OO0O }O00OO0
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e qid00IODO0OO0O ODOODODOOODODO qid00000D0 qida000D0ODOO0O0ODOOODODOOOO
oboo0bqid000O0O

O000000objH{/c} 000000000000 0DOODOOODOD (D0 )0 ProxyOOOOOOO
O0000O00OOobjH{/c} 0000000000000 OOOO0U 9P 0OOOOOOOOOOODOOO
gboooboobooobobooooobobooooobobooobooboooooo

3. 00000000000:000 /cOO “open(¢‘x/y’?, OREAD)” 0O O0D0D0OOOODOOOOOOOO
00000 walk, open 0000000000 OODOODO “objH{/c/x/y}’ (OO 6)000O00O0OODOODO
oooooooboo

e typeOUDOUODOO ODOOOOODOODOOOO
e mchan 0000000 objH{0000DDO }O0O0

e id00000D00 000000000 qid000000 qid0000000/b/c/d000000 (O
08)0qid0000

000000000objH{/c/x/y}0000000/x/y0000000 ProxyDJOOOOODOOODO

12,5 O0U0Ooooooooon

(1) announce, listen, accept 0000000
o Explanation: To be added.

(2) listenl OO OO
o Explanation: To be added.

(3)srv ODOOO
o Explanation: To be added.
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0130 0OoOoO0bootbod

oooOOODbOoSOC0O0OD0O0O0O0O0N Ext200000000000C0O0O0O00000000C0OO0ExtftsO0OO0O
OO0000000D00OO000D0O0O00D0O000DD UnixOOOO “netda” J0000O00DODOOOOOOO
OO0O00LP49 000 “inetd” 0OODOOODOOOO O “listenl, listen” 0ODO0O

13.1 00000 00ooooboobood
000000000000000000000000000000000000
e 0000D0ODO0ODDOOODDOODDODNODODOOO
e 0000000000000 0000D00D0

e NUUDOUDDO announce 1O UDOUOOOOOOOOOO

(1)Ooooooooooo

DOSOODOOOO0OODOOOOODOOO0ODOODOO0ODOOOOODOODOOODOOODOODOOODOODOOODOODOO
00 DOSOD000OOoOn “srv/des)’’ 00000000 OO0ODOOODOOODOOODOOODOODOOOO
OO00oo0oooooooouoooooooood

O0000000oo00oo0ooooooo0Doo00ooo0ooo00ooDooo0ooooooooDooooDod
oooo

Plan9 0000000000000 DO000D0DO0OO0 RENOWAITOOO rfork() 0, 00000000
000000000000 0O0000000000000D0D0 exit() DOOOD0O0ODOOOUODOOOOOOOODO
OO00o0ooooooDooooooooooood

LP49 D000 0ODO0OODOODOODOODOOODOOODOOODOOOOOODODODOODODOOODOODO
Backgraoud 00000000000 OODOOOO

goobooboboooobobooo
void main(...)
{
int pipefd[2];

pipe (pipefd);

// 00000 pipefd[1] 000O0O0OOCOODOO
fd = create("/srv/O00 00" ...); //
fprint (fd, "%d", pipefd[1]);

srvloop(pipefd[0]); // pipefd[1] OOO0OOOOOO0OOO
}

void srvloop(int £d)
{
for(;;){
n = read9pmsg(fd, ...); // 9P 0OO0O0O0OO0O0O
if (n , 0) break;
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convM28(...); // 9P000D0DDOOO0OODODOOO
(*#fcalls[req->type]) O; // 00000000000 000O0O0OOO0
convS2M(...); // 000000 9P0000O0O0DDOO

write(fd, ....); // 0000000O0O00O0OO

(2) 0000000 OOOOUOO

0000000000 O0Oo0o0O0O0O00ooOoO00DOOmount) DO0O00OO0OOOOOODODOOODDOO
U000 attachO000O00O0O00O0O0O0DOO0O0O0OOCOOOOOOOODOOODOOOOOOOOOODOOOOOOO0
gboooooboooooon

0000DO0o0oOoooooooooo
void main(...)

{

}

int pipefd[2];

pipe(pipefd);

// 00000 pipefd(1] OO0O00OOOOOOO
fd = create("/srv/ODOO" ...); //

fprint (£fd, "%d", pipefd[1]);

// srvleop() OODODOOOOOOCOOOOO
l4athread_create(srvloop, ,,); // pipefd[0] 0 PO 00O OOOOO

mount(fd, -1, 0 O0O0OOO0OO,,,);

sleep(...);

void srvloop(int £d)

{

for(;;){

n = read9pmsg(fd, ...); // 9P 0OO0O0OOOO0O
if (n , 0) break;

convM2S(...); // o0 000000O0DOO0OODOOOO
(xfcalls[req->typel)(); // 000000000 OOOODOOOOO
convS2M(...); // 000000 opO00O0ODODOOODODO

write(fd, ....); // 000000000000
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(3) 00 0JO000OO announce, listen

(4) lib9p O postmountsrv_14() Olistensrv_14()

13.2 OO0ObOo0ooooboooooon

ExtfsJ000000000O0O0O0OOO1istent OO0OO0 (OO0O0O00O0) OOOOCOOOOOOOOBGOO
bobooboboooboobobooooobooooboboooobobooooooboon

listenl OO0O0 OO0D0O0OOO0O0OOOO0OOOOO0ODOOOOODOOO TCPOO (ODOOODO) OOO
oooon0 fd 0000000000

gooobooboooobobobooooboooo

gboboboboboboboboogon
int mnetfd; // listenl1 00000 netfd 0 NWOOOOODODOODOOD fa000000

void main(...)
{

for(;;){
n = read9pmsg(netfd, ...); // 9P DODOO0OODOOO
if (n , 0) break;
convM2S(...); // oP0000000000000O0OO
(¥fcalls[req->typel) O; // O00O00O0D0O0OOO0OOOOOOOOOO

convS2M(...); // 000000 op0OODODODODODODODO

write(netfd, ....); // 00000000 OOOO
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13.3 UU0Oogoooon

(1) listenl OO OO

char data[60], dir[40], ndir[40]; //%
char *progname; /1%

void main(int argc, char *xargv)
{

int ctl, nctl, £fd;

int rc; //%

ctl = announce(argv[0], dir); //00000000000O0

for(;;){
nctl = listen(dir, ndir); //00000000CCO
switch(rfork (RFFDG|RFPROC|RFNOWAIT |RFENVG|RFNAMEG | RFNOTEG) ) {
case -1:
reject(nctl, ndir, "host overloaded");
close(nctl);
continue;

case O:
fd = accept(nctl, ndir); //0000000O0O00C0O

fprint(nctl, "keepalive");

close(ctl);

close(nctl);

sprint (data, "Ys/data", ndir);

rc = bind(data, "/dev/cons", MREPL); //% original is MREPL
dup(£fd, 0);

dup(£d, 1);

dup(fd, 2);

close(fd);

exec(argv([1], argv+1); // O0O00000000O0OOO
fprint (2, "exec: %r");

exits(nil);

default:
sleep(10000); //%% 7 Festina Lente
break;

(2) listen DO OO
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134 0000000000

(1) s,y ODOO

src/cmd/simple/srv.c

void main(int argc, char *argv[])

{
int srvfd, fd;
dest = netmkaddr(dest, 0, "564");
srvfd = dial(dest, 0, dir, 0); //000000000O0O0OOOOO
fd = create("/srv/OOO0O", OWRITE, 0666);
sprint (buf, "%d4d", £d);
write(fd, buf, strlen(buf)); //0000000000000000
if (00000000000 ooOoAq
mount(fd, -1, OOO0OO0OOOO, mountflag, "")
}
exits(0);
}

50



0140 0OO0O0OOOO0OO0

(1) 00000000

OO0O00D0O0ODO0ODO0O0DO00O0O0Osre/9/pe/ OOOODOODOOODOOO0ODOO0DDOOOOLP49-yymmdd/doc/P:
oooooooo

sdata.c OO 0O0O0OO0OOOODOO
devfloppy.c 000000000000
etherxxx.c Ether card OO 00O0O

usbuhecs.c USBO OO OOOOOO

(2) 0000000

() DOOOO0OO
src/libl4com/14-p9-irq.c

(p) 0DOOOOODOO0O0O0

void p9_register_irq_hand1er(int irq, void (*func) (void*, voidx*),void* arg, char *name) ;
void intrenable(int irq, void (*f)(voidx*, void*), void* a, int tbdf, char *name);
void p9_unregister_irq_handler(int irq);

int intrdisable(int irq, void (x*f) (void *, void *), void *a, int tbdf, char *name);
(cOOODOOODODOOOO

devether.c:448:

intrenable(ether->_isaconf.irq, ether->interrupt, ether, ether->tbdf, name);
devi82365.c:671:

intrenable(cp->irq, i82365intr, O, BUSUNKNOWN, buf);
devpccard.c:641:

intrenable(pci->intl, cbinterrupt, cb, pci->tbdf, "cardbus");
devusb.c:470:

intrenable(uh->_isaconf.irq, uh->interrupt, uh, uh->tbdf, name);
kbd.c:534:

intrenable(IrqAUX, i8042intr, O, BUSUNKNOWN, "kbdaux"); //%
kbd.c:581:

intrenable(IrgKBD, i8042intr, O, BUSUNKNOWN, "kbd"); //%
main-14.c:700:

intrenable(IrqIRQ13, matherror, O, BUSUNKNOWN, "matherror");
sdata.c:2189:

intrenable(ctlr->irq, atainterrupt, ctlr, ctlr->tbdf, name);

o1



(d) 00000000

(a-1) 0000000000

ct. 0000

(¢-2) 0000D0000000000

main() -- in pc/main-14.c

p9_irqg_init () -- in src/libl4com/14-p9-irq.c
goo0o0ooOoOoOoOoOoOoOOoOOOODODODOO

(a-3) DOOOoOooboOooog

gbooooooooo
--> 14 0J00000000O000O000
--> J00do00ooooboboooboooooogoooo
--> 0J0d0oooogoad
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U150 0OO0O0OO0O0Ootoo

D)

(2)

gboooood

src/9/port/xalloc-14.c
src/9/port/alloc.c

oood

(a) xalloc-14.c includes:
#define XMAP_LADDR
#define XMAP_PADDR
#define XMAP_LOG2SIZE

(b) (2 ** XMAP_LOG2SIZE) bytes are reserved for the heap area.
(c) Heap area is linearly mapped to physucal memory, and
logical-physical address translation is very simple.

<physical_addr> == <logical_addr> - XMAP_LADDR + XMAP_PADDR

(d) XMAP_LADDR, XMAP_PADDR and XMAP_LOG2SIZE must satisfy
the L4 Flex page constraint.
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16l OOOO

Plano 000

if (waserror()) {

nexterror();

poperror () ;

00000000000000000000000

0000Java 0000 try{....... Yeatch(...){ ....... } 00000000000 0S 0 ¢cO00O000O
0000000000000000000000setjmp()/longjmp() D000 0000
00000000000000LP49000000000000000000000000000000000
00o0o0o0o00o0

e JO0O0OO0ODOODOOOODODOOOOODOOOODOOOODOODOO

e HUOODOODOOODOOOLOODOODLOODOLOODLOLOOODUOLOObLOULObOOObLOOOODOOn
U0 obrwp40o00000O0ODO
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0170 O0OOO0OO

171 OOO0OO0OOoOoOoO0Od

(1) libl4com libldio
M4Odgdbbiooobbbodobbuooobboouoobboobbuubbiivl4io OO P4 OODO
gooobbbbooooobobbbbooooouobbbbooo

(2) libe
libec O OUNIX/Linux O 1libe 0000000000000 O0000LPAY000000000000000
0000000000000000000 4000000000 COREDOODOOOOONOOON0OOOD

INLINE int syscall_iaiiim(int syscallnr, int argO, void* argl, int arg2, int arg3, int arg4,
L4_MapItem_t mapitem)
{
L4_Msg_t msgreg;
L4_MsgTag_t tag;
int result;
unsigned patrn = 0x411121; // pattern("iaiiim");

L4_MsgClear (&msgreg) ;

L4_Set_Msglabel (&msgreg, syscallnr);
L4_MsgAppendWord (&msgreg, patrn);
L4_MsgAppendWord (&msgreg, arg0); //arg0
L4_MsgAppendWord (&msgreg, (int)argl); //argl
L4_MsgAppendWord (&msgreg, arg2); //arg?2
L4_MsgAppendWord (&msgreg, arg3); //arg3
L4_MsgAppendWord (&msgreg, argd); //arg4
L4_MsgAppendMapItem(&msgreg, mapitem); //map

HeoHe He e

L4_MsgLoad (&msgreg) ;
tag = L4_Call(SrvManager);
if (L4_IpcFailed(tag)) return -1;

L4_UnmapFpage (L4_MapItemSndFpage (mapitem)) ;
L4_MsgStore(tag, &msgreg);

result = L4_MsgWord(&msgreg, 0);

return result;

long pwrite(int fd, void* buf, long nbytes, vlong offset) // iaiii
{
union {
vlong v;
ulong ul2];
} uv;
uv.v = offset;
L4_MapItem_t map;
map = covering_fpage_map(buf, nbytes, L4_Readable|L4_Writable);
return syscall_iaiiim(PWRITE, fd, buf, nbytes, uv.u[0], uv.ul[1], map);
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(3) libbio

(4) libdbg

(5) 1ib9p
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0180 mitUJ0 00

LP49core U UUOUODDODODOO init0OO0O0OOODODODOO
init00000000D0000DO0D000D0O000 gshOO0O0O0O0ODO rcODOO O fork( ODOO

init0dgdgogoooog

O Which shell ? rc: hit ’r’ RETURN; qgsh: RETURN

00000000 gshO0O0OD0OO ReturnUrcOUODODOOO rODOOO Return DO OODOO
rce00000000O0O0DODOO0OOOOODOODOO

1. 0000000oooooooon

2. open(/dev/cons) 00O 0O O STDIN, STDOUT, STDDERR O[O0 00
3. FDO000OODOOOOO

4. 000ODDOOOODDOOOOOO

5. PROCOODOOOODOOOO

6. J0O00O0ODOODOOOOODOOO

7. 000 rFrsO000O00oo0oonOO
9. Ispee60(CD) DD DOOODOOO

10. ““/t/bin’’ 0 ““/bin’’ O0O0D0O0O0O

11. 0000 fork() DOO
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0190 qgsh: UOOOOOOO0OO0OO

gsh O0OLPAS000OODOOOOODODOOONO (quasi) OOOODODODO

gsh J0O0O0OLP49 OODOOODOODODODOO (dirtyd) DODOODOOODOO

O00000dcreate(), open(), read(), write(),,, 00000000000 O0DO0OOOODOODOODOODO
00o0000ooooooooon

000000 DOo0oooOoooooooDo <“‘Lp4O00D000OO> O000DOO0OOO
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200 rc: Plan9 OO OO0 O0

"'r¢" O0OPlan9 0000000000 ODOOOCOODOOOOODOODOO
00000000 /t/bin/re O00O0Oqsh OO0OO0OO0OOCOO0OODOOOODOOO

LP49[/]: cd /t/bin
LP49[/t/bin]: rc

To be explained.
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0210 0OO0O0OO0O0000

(1) RAMFSOO0OO (src/cmd/simple/ramfs.c)

ubgbobooooobd raM Db oobobobobobuobooobobonobooooboobobana
gboooboooboooobooo

(2) DOSOUOOO (src/cmd/dosfs/*)

posObogboobOobOobOobobonooooowp4s DO0OODOOODOO posOOOOOOOODODO
gbboobOoboooobobooobOOoboooobOoboonboOo w40 DOOOOOODOOOODOODO

(3) EXT20000 (src/cmd/ext2fs/*)

Linnx 0000000000000 0 EXT2 0DO00OO0O0OO0O0OO0OOOO0OOO0OOO00OO00

(4) 96600000 (src/cmd/9660fs/*)

Is0 9660 0 CD DO OO0OOOOOOODOOOOODOODOO

(5)000000: 00000 exportfs/import

0000000 (Name directry) 000000000000 OOCOODOOO (export)DOOOODOOOODO
00000000000 000000000 (mport) OO OOO

O src/cmd/exportfs, src/cmd/import

gooooooooOoOoOoOoOoOoOooOoOoOo

U export 0000000000 ODOOO

O0O0OODOterminal PC O CPU ODOOOOODOOO0OOODOOOOODOODOOOO
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(D00oQSsHOOOOoOooooo

(1) ramfs
0O ramfs JO0O0O00O00O0OO
O ramfs 00000 (Plan9 O pipe O0O0O0O) OOODO

[1] pipe [0] | ramfs |
/srv/ramfs - [0 0O = | |
| thread |

0o0bDoooOOoooOooodoO/sey OODOOO0O - /srv/ramfs OO0O0OO0OO
OoOoOO0OO0OO000 /srv/ramfs 0000000000 file descriptor00000000O

pipe(p);

fd = create("#s/ramfs", OWRITE|ORCLOSE, 0666);

sprint (buf, "%d", pl1l);

write(fd, buf, strlrn(buf));

- J/srv/ramfs 00000000 OOOODOOOO channelOODOO

0do0oodooodooOooO00 DOoobOOoDoO0 boopooooooooa

(2) mount -c /srv/ramfs /tmp ""
O /tmp O /srv/ramfs OOOOOOOOOO () O0O0O0O0O0O0OO

O APL O /tmp/* OO0OOO0DOOOODOO 9P protocol OODOOODOODOOOODO
ramfs OO00OO0O0O000OO0

(3) create -w /tmp/zzz 0777
O /tmp(O OO ramfs) U0 zzzOOODOOOwritable(-w), permisson=0777 000000
O 0s O , /tmp/zzz 0 file descriptor U000 OOOO 30000

(4) write 3 $sl
0 $s1 O0OSL OOO0O gsHOOOOOO
O /tmp/zzz 0 SLOOOOOOODOOCO
0 file position OO OO

(5) pread 3 0
0 0J000doogooooooooo
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0220 wifsU000: LinuxOOOOOOOOOO
ooogo
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0230 0OO00OOO0OOO0OO0O0On0

23.1 Ramfs2 00000000000 src/cmd/lesson/ramfs2.c

gooO0oOoO0O0O0O0 “ipbp”00000COCOOOOOOOOOOOOOOOOOODOODODODOO
ocooorAMOODOOOOODOOOODOOOOODOOOOODOOOODOD
LP49-yymmdd/src/cmd/lesson/ramfs2.c 00 OO

O src/cmd/lesson/ramfs2.c 00000
#include <u.h>
#include <libc.h>
#include <auth.h>
#include <fcall.h>
#include <thread.h>
#include <9p.h>

static char Ebad[] = "something bad happened";
static char Enomem[] = "no memory";

typedef struct Ramfile Ramfile;
struct Ramfile {

char *data;

int ndata;

};

void fsread(Req *r)
{
Ramfile *rf;
vlong offset;
long count;

rf = r->fid->file->aux;
offset = r->ifcall.offset;
count = r->ifcall.count;
if (offset >= rf->ndata)q{
r->ofcall.count = 0;
respond(r, nil);
return;
}
if (offset+count >= rf->ndata)
count = rf->ndata - offset;
memmove (r->ofcall.data, rf->data+offset, count);
r->ofcall.count = count;
respond(r, nil);

}

void fswrite(Req *r)
{
void *v;
Ramfile *rf;
vlong offset;
long count;

rf = r->fid->file->aux;
offset = r->ifcall.offset;
count = r->ifcall.count;
if (offset+count >= rf->ndata){
v = realloc(rf->data, offset+count);
if (v == nil){
respond(r, Enomem) ;
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return;

}

rf->data = v;

rf->ndata = offset+count;

r->fid->file->_dir.length = rf->ndata; //% _dir.
}
memmove (rf->data+toffset, r->ifcall.data, count);
r->ofcall.count = count;
respond(r, nil);

¥
void fscreate(Req *r)
{
Ramfile *rf;
File *f;
if (f = createfile(r->fid->file, r->ifcall.name, r->fid->uid, r->ifcall.perm, nil)){
rf = emalloc9p(sizeof *rf);
f->aux = rf;
r->fid->file = f;
r->ofcall.qid = f->_dir.qid; //% _dir.
respond(r, nil);
return;
}
respond(r, Ebad);
}
void fsopen(Req *r)
{
Ramfile *rf;
rf = r->fid->file->aux;
if (rf && (r->ifcall.mode&0TRUNC)){
rf->ndata = 0;
r->fid->file->_dir.length = 0; //% _dir.
}
respond(r, nil);
}
void fsdestroyfile(File *f)
{
Ramfile *rf;
rf = f->aux;
if(rf){
free(rf->data);
free(rf);
}
¥
Srv fs = {
.open= fsopen,
.read= fsread,
.write= fswrite,
.create= fscreate,
};
void usage(void)
{
fprint (2, "usage: ramfs2 [-D] [-a address] [-s srvname] [-m mtpt]l\n");
exits("usage");
}

void main(int argc, char **argv)
{

char *addr = nil;

char *srvname = nil;

char *mtpt = nil;

Qid q;

fs.tree = alloctree(nil, nil, DMDIR|0777, fsdestroyfile);
q = fs.tree->root->_dir.qid; //% _dir.
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ARGBEGIN{

case ’D’:
chatty9p++;
break;

case ’a’:
addr = EARGF (usage());
break;

case ’s’:
srvname = EARGF (usage());
break;

case 'm’:
mtpt = EARGF (usage());
break;

default:
usage() ;

}ARGEND;

if (argc) usage();
if (chatty9p)
fprint(2, "ramsrv.nopipe:%d address:’Y%s’ srvname:’%s’ mtpt:’%s’\n",
fs.nopipe, addr, srvname, mtpt);
if (addr == nil && srvname == nil && mtpt == nil)
sysfatal("must specify -a, -s, or -m option");

// "-a addr" 00000000 DOONWDOOODOOOOOO
// listensrv_140) 00000000 O00ODOOO0DOOOO
if (addr)

listensrv_14(&fs, addr); /1

// "-s srvname" 000000000 /srvO000000O0OO
// "-m mountpoint" 000000 OCOOOOOOODOOO
// postmountsrv_14() 000000000000 OODOOO
if (srvname || mtpt)
postmountsrv_14(&fs, srvname, mtpt, MREPL|MCREATE); //%
final_140); //% exits(0);

23.2 ramfs2 000000

(1) 00oOoooo

LP49[/]: /bin/ramfs2 -s ramfs2
--> /srv/ramfs2 00000
LP49[/]: mount -a /srv/ramfs2 /mnt
--> /mnt OO0OOOOOOO

(2) 000000

LP49[/]: /bin/ramfs2 -m /mnt
--> /mnt O00OO0OO0OOO
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(3) NWOOOO

LP49([/]: /bin/ramfs2 -a tcp!*!12345
--> 000 2345 000000000

LP49([/]: /bin/srv2 tcp!10.0.0.2!2345 ramfs2
--> /srv/ramfs2 00000

LP49[/]: mount -a /srv/ramfs2 /mnt
--> /mnt OO0O0OOOOOO
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0240 ServerUJUOOOOOONO

24.1 0O0OOOOOO

(1)9P00O0O0O0D0O000O0O0
00000000000000000000000000000000000000000000000000
0ooooo

(2) 0000
000009POONODDOO0O0ONONDNO0O0O0ONONNO0O0NONNO0O0NONN00009PO00000 TCPO
00000 pipe 000000000000000000 TCPOOODOD pipe 0000000000000
00000 COREOOOODONODOOO/srv/*)0000000
00000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000000
000000000000

242 O0O0OOgooon

gbooobooobooboobooboobobobobboboobooboobooboobooboboo
goooo

1. 0000000000000 0oOg
uoboboboobooobooooobooboooobooboobooo0ooobooooooboOoooOoboog
gooooon....

2. 00000000000000O0

. 00o0oooobooobooonog
gboboooboboboobobooooboboobobooboboboboobooboobobobo
uboboobooooboobooooobooooboobooood.....

4. 000000
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24.3 00000000 OO0ODOOODOO(@QDO1000)

§ PipeU/scv00000000
O Cf. src/lib9p/srvmain-l4.c srv.e 0 000000
O000Plan9 000000 Cf. src/lib9p/rfork.c post.c srv.e O DOO0O000O

244 0O0000O0ODOOOOODOOOO(@DO2TCPOO)

§ Listen() 00 L40DO0O00O
0 Cf. src/lib9p/srevmain-l4.c , srv.c
O oooood
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0250 0OO0OOOO

25.1 OO0

erc000000 (OODO)

rfork(), exec(), exits() DO OO

exportfs/import 000

exception handler 0 00O

L4000000000000000D0OO0

e VGADODOO (00000 gemul -std-vga)
e 0OD

e 1[I

25.2 WishO QO
e USB 2.0
e USBOOO
e VGADDODO

IBEOOOOODO

HTTPDOOO Plan9 OOOO0ODOO

0000000000000 (CORE OO0 malloeO libe O malloc)

Pager (src/9/hvm/mx-pager) 00000
e 0000 DDODOO COREOUTIOD HVMUOODOO

e IJ00OOOODOOODOO chan.c, devmnt.c,,,

00000 Erlang OO0 OS OO

e [0

73



